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CHANGE HISTORY SUMMARY 
 

REVISION 
NUMBER 

DATE 
ISSUED 

DESCRIPTION OF CHANGES 

0 02/27/12 • New Procedure for Detection Monitoring Well Field 
and Final Sampling.  Procedure WP 02-EM1010 
has been created to fulfill the field parameter and 
final sample collection processes identified in the 
revised permit effective March 1, 2012, that 
incorporates the Class 2 Groundwater Monitoring 
Plan Permit Modification approved by the NMED.  
Because procedures WP 02-EM1005 and  
WP 02-EM1006 are listed in the permit to fulfill the 
former permit sampling conditions, they are 
retained in Document Services and the QMIS 
database until a Class 1 Permit Modification can be 
submitted to remove these from the permit, but will 
not be used. 

1 02/25/13 • Removed unnecessary references. 
• Revised SC and pH analysis for continuous 

measurements; refer to steps 1.12.6 through 1.12.9 
and steps 2.13.6 through 2.13.9, respectively. 

• Deleted section 11.0, Regulatory Review Process. 
• Streamlined steps throughout documents; removed 

extraneous wording or consolidated steps where 
appropriate/applicable.  
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INTRODUCTION 1, 2, 3 
 
This procedure describes processes for field parameter measurement and final sample 
collection for the Detection Monitoring Wells (DMWs) of the Detection Monitoring 
Program (DMP).  Groundwater (GW) parameters are measured in the field laboratory 
until indicator-parameters are stable.  Final samples collected for Resource 
Conservation and Recovery Act (RCRA) and radiological analyses are submitted to 
analytical laboratories in accordance with WP 02-1. 
 
Tasks listed under the Performance section are independent and can be performed as 
stand-alone procedures.  Samplers determine the order of final sample collection.  
Several tasks may be performed simultaneously during field operations by one or more 
qualified samplers. 
 
Measurements described herein follow established field procedures per industry 
standards.  Results of field parameters determine when purged GW is representative of 
the undisturbed native-GW of the Culebra Member of the Rustler Formation. 
 
Field measurements and their corresponding performance sections are as follows: 
 

• Section 1.0 Specific Conductance and Temperature Measurement 
 
• Section 2.0 pH Measurement 

 
• Section 3.0 Specific Gravity Measurement 

 
• Section 4.0 Stabilization Calculations 

 
• Section 5.0 Sample Number Development 

 
• Section 6.0 Preserving Final Samples 

 
• Section 7.0 Collection of Final Samples 

 
• Section 8.0 Shipping and Storage of Final Samples 

 
• Section 9.0 Field Data Management 

 
• Section 10.0 Quality Assurance/Quality Control Implementation 

 
Field data is entered into electronic worksheets representing attachments 2 through 5 
and are automatically summarized on attachment 1.  Formulas (mathematical and 
logical) required for comparisons, whether calculated and/or transferred, are included in 
the attachments. 
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Qualified field-personnel interpret measurement results to determine when parameters 
are stable (representative of undisturbed native-GW) and when to start collecting final 
samples.  If parameter stabilization does not occur after three well bore volumes (WBV) 
are purged, field personnel will note this observation, where appropriate, and proceed 
with final sampling.  Final samples are shipped or hand-delivered to analytical 
laboratories for analysis, in accordance with WP 02-1. 
 
Performance of this procedure generates the following record(s), as applicable.  
Records are handled in accordance with departmental Records Inventory and 
Disposition Schedules. 
 

• Attachment 1, Example Field Parameter Measurement Summary Report 
 

• Attachment 2, Example Field Parameter Measurement for Specific 
Conductance and Temperature 
 

• Attachment 3, Example Field Parameter Measurement for pH 
 

• Attachment 4, Example Field Parameter Measurement for Specific Gravity 
 

• Attachment 5, Example Final Sample Checklist 
 

• Attachment 6, Example Final Sample Labels 
 

• Attachment 7, Example Combined Chain of Custody/Request for Analysis 
 

• Sample tracking documentation (waybills, carrier’s electronic tracking 
history, analytical laboratory notification) 
 

• DMW data package 
 
This procedure and relevant records generated will be kept on file in the Operating 
Record as required by the WIPP Hazardous Waste Facility Permit (Permit).  Information 
and analytical data generated by DMP are considered quality records. 
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 REFERENCES 

DOCUMENT NUMBER AND TITLE BASELINE 
DOCUMENT 

REFERENCED 
DOCUMENT 

KEY 
STEP 

ASTM Method D1429-08, Standard Test Method 
for Specific Gravity of Water and Brine    

Hazardous Waste Facility Permit, Identification 
No. NM4890139088-TSDF (Permit)   2 

Standard Method 2550 B, Temperature – 
Laboratory and Field Methods    

Standard Method 4500-H+ B, pH Value – 
Electrometric Method    

WP 02-1, WIPP Groundwater Monitoring 
Program Plan   1 

WP 10-AD3029, Calibration and Control of 
Monitoring and Data Collection Equipment    

WP 12-IH.01, WIPP Chemical Hygiene Plan    
WP 13-1, Nuclear Waste Partnership LLC 
Quality Assurance Program Description    

WP 15-RM, WIPP Records Management 
Program    

PROD-156 Job Hazard Analysis, Field 
Parameter Measurements and Final Sample and 
Serial Sample Collection 

   

Orion Star™ and Star Plus Meter – Users Guide.  
Thermo Fisher Scientific, Inc., Beverly, MA.  
2008. 

   

Orion Star™ Plus M Navigator21 – Software 
Manual.  Thermo Fisher Scientific, Inc., Beverly, 
MA.  2008. 
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EQUIPMENT LIST 
 

SAFETY 
 

• Chemical resistant gloves 
 

• Chemical spill kit 
 

• Portable eyewash/safety shower station 
 

• Safety glasses (with side shields) 
 

GW PURGING 
 

• Dedicated sampling line (inert material), in-line filter holder (47-mm, 
stainless steel) and support frame or equivalent 
 

• Flow cell (in-line), Geotech Multi-probe Flowblock Sampling System or 
equivalent 
 

MEASUREMENT 
 

• Digital thermometer, VWR Model 100A or equivalent 
 

• Orion 5-Star™ Plus multimeter or equivalent 
 

• Orion DuraProbe™ Conductivity Cell Model 013005MD or equivalent 
 

• Orion Epoxy ATC Probe Model 927005MD or equivalent 
 

• Orion Ross Ultra® pH Electrode Model 8102BNUWP or equivalent 
 

• Hydrometer, scale 1.000 – 1.220 or equivalent 
 

• Hydrometer cylinder, plastic or glass 
 
ACIDS, SOLUTIONS AND STANDARDS 

 

NOTE 
 Acids, solutions and standards obtained commercially and vendors 

provide Certificate of Analysis (COA). 
 

• Deionized water (DI-H2O), ≥18.0 megaohms-cm at 25°C 
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• Electrode Filling Solution, Orion Ross 3M KCl or equivalent 
 

• pH Buffer Solutions (NIST traceable; pH 4.01, 7.00 and 10.01), Hach 
Chemical Company or equivalent 
 

• Specific Conductivity (SC) Standards (NIST traceable; 1,000 µmhos/cm 
[1K], 10,000 µmhos/cm [10K] and 100,000 µmhos/cm) [100K], Ricca 
Chemicals or equivalent 

 
• Hydrochloric acid (HCl), 1:1 Vialservatives™ (EP Scientific), trace-metal 

grade or equivalent 
 

• Nitric acid (HNO3), 1:1 or 70% Vialservatives™ (EP Scientific), trace-metal 
(JT Baker) or equivalent 

 
• Sulfuric acid (H2SO4), 1:1 Vialservatives™ (EP Scientific), trace-metal (JT 

Baker) or equivalent 
 

OTHER CONSUMABLES 
 

• Glass stir rods or disposable transfer pipets 
 

• Graduated cylinder, Class A 
 

• Plastic (disposable) or glass beakers 
 

• EMD ColorpHast pH Strips (full or narrow range) or equivalent 
 

• Paper towels (WypAlls™ or Kimwipes™ or equivalent) 
 

• Phosphate–free detergent (Liqui-Nox®, Citranox® or Contrad 70®) or 
equivalent 
 

• Wash bottles, Nalgene™ or equivalent 
 

• Indelible pens and markers 
 

• Laptop computer, printer and paper 
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FINAL SAMPLE COLLECTION AND SHIPPING 
 

NOTE 
 RCRA sample containers are provided by the analytical laboratory.  

Radiological sample containers are purchased and meet Level 1 EPA 
quality assurance (QA) washing and treatment standards.  Pre-rinse is 
not required for any containers.  Other containers should not be used. 

 
• Sample containers:  amber bottles, high-density polyethylene (HDPE) 

bottle/jugs and volatile organic analyte (VOA) vials 
 

• Filters, cellulose nitrate, 0.45-µm or equivalent. 
 

• Tweezers 
 

• Chain of Custody/Request for Analysis forms (CofC/RFA) 
 

• Custody seals, tamper-proof (adhesive backs which are destroyed when 
removed or the container is opened 
 

• Packing materials (e.g., butcher paper, bubble wrap, sample container 
cushion sleeves, clear packing tape, duct tape) 
 

• Crushed ice and/or ice packs 
 

• Zip-seal plastic bags 
 

• Waterproof, insulated coolers (supplied by analytical laboratory) 
 
PRECAUTIONS AND LIMITATIONS 
 

• Only personnel with current EM-23 Field Parameter Measurements/ Final 
Sample Collection qualification can perform this procedure unsupervised.  
Personnel in training (unqualified) may perform this procedure only in the 
presence of and under the direct supervision of a qualified individual. 
 

• Personnel must contact the Environmental Monitoring and Hydrology 
(EM&H) Manager if unable to perform this procedure as written, or if 
abnormal conditions are observed. 

 
• Material Safety Data Sheets (MSDS), Automated Job Hazard Analysis 

(AJHA) and a copy of WP 12-IH.01 WIPP Chemical Hygiene Plan are 
bound and readily accessible to personnel working in the field laboratory. 
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• Personnel must wear safety glasses, chemical resistant gloves, full-length 
pants and closed-toe shoes while performing this procedure.  Exceptions 
are as follows: 
 
 Samplers may remove chemical-resistant gloves when labeling 

final sample containers (applying labels and protective tape). 
 

• Handle acids initially inside the fume hood (preserving radiological sample 
jugs), except when filling final sample containers. 
 

• Flow cell and glassware must be washed using a phosphate–free 
detergent (e.g., Liqui-Nox®, Citranox® or Contrad 70®) and triple-rinsed 
with DI-H2O after use. 

 
 Flow cell and glassware may be rinsed in a dilute acid solution (< 

10%) of HNO3, HCl or aqua regia (3 parts HCl:1 part HNO3) 
followed by a triple-rinse with DI-H2O. 

 
• Rinsate from washing measurement equipment should be captured in a 

container (e.g., beaker) and emptied between rinsing events 
 

• No hazardous wastes generated by this procedure.  All reagents are non-
hazardous and are disposed with purged GW 
 

• Calibrate and maintain measurement instruments per WP 10-AD3029, if 
required by Permit. 
 

• Obtain field measurements and collect final samples from each DMW 
through a dedicated sample line (includes a filter holder assembly) and 
under atmospheric conditions (pressure, temperature). 
 

• Purge each DMW no more than three well bore volumes (WBV), or until 
field parameters stabilize, whichever occurs first. 

 
 A WBV is defined as the volume of water from the static water level 

to the bottom of the well sump. 
 

 Well stabilization occurs when field-analyzed parameters are within 
± 5% for three consecutive measurements 

 
• When instructed to record data on an attachment in this procedure, users 

understand that attachment referenced is the electronic version.  
Data entry occurs on the computer. 
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PREREQUISITE ACTIONS 
 

• Provide final sample collection plans, shipping and delivery dates in 
advance to analytical laboratories. 
 

• Ensure monitoring and data collection (M&DC) equipment is calibrated 
and working properly. 
 

• Verify chemicals, reagents and standards are not expired. 
 

• Ensure all safety equipment (spill control kit, first aid kit and 
eyewash/safety shower station) is available and working properly before 
each DMP round. 

 
• Prepare spreadsheet templates for attachments 1 through 4 for each 

DMW before start of DMP round. 
 

• Verify DMW stability criterion is met before collecting final samples 
 
PERFORMANCE 
 

NOTE 
 Field parameters (pH, SC, and temperature) are measured simultaneously 

using an in-line flow cell and specific gravity is measuring using classical 
techniques.[MSOffice1] Sequence of measurements is at discretion of sampler(s) 
performing the tests. 

 
1.0 SPECIFIC CONDUCTANCE AND TEMPERATURE MEASUREMENT 

 
1.1 Complete the following on attachment 2: 

 
• DMW Identification (ID) 
• Date 
• Zone 
• DMP Round # 
• Day Measured 
• Sampler 
• Meter M&DC ID, Serial # and Calibration Expiration Date 
• Conductivity Cell Vendor, Model # and Serial # 
• Temperature Probe Vendor, Model #, and Serial # (if required) 
• SC Standards Vendor, Lot # and Expiration Dates 

 
1.2 Remove conductivity standards from storage and equilibrate to room 

temperature. 
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1.3 Connect SC cell, with or without built-in automatic temperature 
compensation (ATC), to multimeter.  Rinse cell with DI-H2O. 
 

1.4 Place SC cell into beaker of clean DI-H2O until ready for use. 
 

1.5 Connect multimeter to laptop, turn on by pressing <POWER> key, . 
 

1.6 Open Star Plus™ Navigator21 software using desktop icon, , and press 
<OK>. 

 
NOTE 

 Calibration verifies the conductivity cell and meter system work properly.  
Performing a daily, 3-point calibration before using the instrument is 
necessary because  measured cell constants vary from the nominal cell 
constant (K).  Variation between measured and nominal constants, K, is 
due to environmental conditions and may change over time. 
 
Conductance (k) is the ability of aqueous solutions to carry electrical 
currents.  This ability depends strongly upon the presence of ions, the 
total concentration of these ions, their mobility, ionic charge and 
temperature.  The common practice is to report SC values referenced to 
25°C 

 
NOTE 

 In this procedure, µS and uS refer to the same unit of measure.  The 
Orion 5-Star™ Plus multimeter displays uS instead of µS.  The multimeter 
expresses SC sample results as either uS/cm or mS/cm.  Specific 
conductance results are generally reported as µmho/cm. 

 
1.7 Perform a 3-point calibration as follows: 

 
1.7.1 Prepare disposable beakers, containing stir bars, for SC 

standards 1K, 10K, and 100K. 
 

1.7.2 Select <COND> from the main screen (shaded blue when active). 
 

1.7.3 Verify active method = 1. 
 

1.7.4 Place SC cell into beaker of fresh 1K SC calibration standard.  Stir 
slowly using stir plate. 
 

1.7.5 Enter [SC Calibration] in Sample Name field on main screen. 
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1.7.6 Enter [DMW ID, DMP round, day measured, date and samplers] in 
Comment field on main screen. 

1.7.7 Select <CALIBRATE> icon, . 
 

1.7.8 Select <COND> on Calibration Measurement Type screen. 
 

1.7.9 Verify Buffer Set = USA. 
 

1.7.10  Enter <3> for number of standards (Uncheck auto-detection 
boxes). 
 

1.7.11 Enter <1000>, <10000> and <100000> in fields P1, P2, and P3, 
respectively. 
 

1.7.12 Press <NEXT>, then <START> on the P1 screen (reading 
complete when "Press 'Next> ' to accept calibration" message 
appears at bottom of screen). 
 

1.7.13 Select <NEXT> to accept 1K standard value.  The "Next 
Standard" window appears and directs user to change standards. 
 

1.7.14 Remove SC cell from standard, rinse with DI-H2O and blot dry. 
 

1.7.15 Move SC cell to next calibration standard (10K) beaker. 
 

1.7.16 Press <OK>. 
 

1.7.17 Select <NEXT> to accept 10K standard value when reading is 
complete.  The "Next Standard" window appears and directs user 
to change buffers. 
 

1.7.18 Remove SC cell from standard, rinse with DI-H2O and blot dry. 
 

1.7.19 Move SC cell to next calibration standard (100K) beaker. 
 

1.7.20 Press <OK>. 
 

1.7.21 Select <NEXT> to accept the value when 100K standard 
calibration is complete.  Software informs samplers when 
calibration sequence is complete. 
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NOTE 
 In steps 1.7.22 and 1.7.23, cell constants (K/cm) are dependent upon SC 

cell used.  True SC calibrations standard values should be ± 10% from 
their certified concentrations after correcting for constant differences. 

 
1.7.22 Review COND Calibration Data and Coefficients Summary Table.  

Conductance (uS) values are approximately twice the standard 
values entered. 
 

1.7.23 Obtain "true" SC calibration standard values using the following 
equation (attachment 2 electronic version automatically 
calculates). 

 
 

SC, µmhos/cm = (Conductivity, µS) x (Cell constant, K/cm) 

 
1.7.24 Verify SC calibration standards are within ± 10% of their certified 

concentrations. 
 

1.7.25 IF SC calibration results are not within specifications, consult 
Orion Star™ and SC Cell User Guide for troubleshooting 
assistance. 
RETURN TO step 1.8 when calibration passes. 
 

1.8 Select <FINISH>when the calibration is completed. 
 

1.9 Perform a quality control (QC) check to verify calibration as follows: 
 
1.9.1 Rinse SC cell with DI-H2O; blot dry. 

 
1.9.2 Place cell in beaker of SC calibration standard (1K, 10K or 100K ). 

 
1.9.3 Enter [QC check standard name] in Sample Name field. 

 
1.9.4 Enter [DMW ID, DMP round, day measured, date and samplers] in 

Comment field on main screen. 
 

NOTE 
 Results for all subsequent steps are visible in the COND result field (lower 

left-hand corner of the computer screen) when testing complete 
 

1.9.5 Select <MEASURE> to begin testing. 
 

1.9.6 Verify QC check standard is within 10% of expected 
concentration. 
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1.9.7 IF QC check results are not within specifications, consult Orion 
Star™ and SC Cell User Guides for troubleshooting assistance. 
RETURN TO step 1.10 when QC check passes. 
 

1.10 Rinse SC cell with DI-H2O; blot dry. 
 

1.11 Place SC cell into appropriate flow cell well and finger-tighten well-cap nut. 
 

1.12 Measure SC of GW inside in-line flow cell as follows: 
 
1.12.1 Divert GW flow through flow cell by turning T-valve of dedicated 

sampling line to the open position. 
 

1.12.2 Allow several flow cell volumes (cell capacity ≈ 40 mL) of GW to 
pass through in-line sampling system (5 - 10 minutes) 
 

1.12.3 Ensure flow cell is void of air pockets.  A few, minute air bubbles 
are permissible due to native GW properties. 
 

1.12.4 Enter [DMW ID] in Sample Name field in Comment field on main 
screen. 

 
1.12.5 Enter [DMW ID, DMP round, day measured, date and samplers] in 

Comment field on main screen. 
 

1.12.6 Select <CONTINUOUS MEASUREMENT> to begin testing. 
 

1.12.7 Enter <300> in the Data Capture Interval in Seconds field on 
Continuous Monitor screen. 

 
• This entry programs the software to record SC and 

temperature measurements every five (5) minutes. 
 

1.12.8 Select <START> to begin continuous measurements. 
 

1.12.9 Collect readings until SC values are within ± 5% for three 
consecutive measurements. 
 
• Enter SC and temperature values on attachment 2 to 

calculate percent change between readings (discussed 
later, see section 4.0. 
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1.13 Perform post-testing QC check as follows: 
 
1.13.1 GO TO step 1.9 and perform substeps 1.9.1 through 1.9.7, where 

applicable. 
 

RETURN TO step 1.14 when post-testing QC check passes. 
 

1.14 Rinse SC cell with DI-H2O and prepare for storage as specified in Cell 
Users Guide. 
 

1.15 Print SC calibration and measurements results by selecting LabSpeed™ 

Navigator desktop icon, .  This is the reporting software for the Orion 
5-Star™ Plus multimeter. 
 

1.16 Start a "New Session" as follows: 

1.16.1 Press <NEW SESSION> icon, . 
 

1.16.2 Select Calibration Cond.set session template and press <OPEN>. 
 

1.16.3 Activate search criteria (e.g., Today) using options buttons and 
press <SEARCH>. 
 

1.16.4 Select <GET ALL> to display the following reports: 
 
• Calibration Reference Report 
 
• Calibration Table Report 
 

1.16.5 Add QC and GW data to session as follows: 
 
[ A ] Select <OPEN VIEW> icon, . 

 
[ B ] Select Cond Report.vrp and press <OPEN>. 
 

1.17 Save session file as follows: 
 
1.17.1 Select <FILE>, then <SAVE SESSION> from main toolbar. 

 
1.17.2 Save session file using format shown below: 

 
DMW ID-Zone-DMP Round #-Day Measured_Testing.ses 
 
Example: WQ6-C-R31-D1_COND.ses 
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NOTE 
 Printing instrument reports and attachment data entry may be performed later 

during sampling day (e.g., after all testing performed) since data are time- and 
date-stamped.  Data integrity not affected. 

 
1.18 Print testing report as follows: 

 
1.18.1 Highlight Cond Calibration Tables on the left side of screen. 
 

1.18.2 Select <PRINT> icon . 
 
1.18.3 Highlight Cond Report on the left side of screen. 
 
1.18.4 REPEAT step 1.18.2. 
 

1.19 Initial/sign and date LabSpeed™ Navigator reports.  Handwrite the 
following on each page: 

 
• DMW ID 

 
• DMP round # 

 
• Day measured (e.g., D1, D2, D3) 
 

1.20 Transfer remaining data or verify previous data entries from LabSpeed™ 
Navigator reports to attachment 2 when time permits. 
 
• Report SC to nearest μmho/cm 

Report temperature to nearest tenth, degree Centigrade 
• Report testing times using 24-hour format 
 

1.21 Place LabSpeed™ Navigator reports directly behind attachment 2 in data 
package. 

 
1.22 Exit LabSpeed™ Navigator. 

 
1.23 Clean flow cell with detergent and/or dilute acid.  Rinse thoroughly with 

DI-H2O; air dry. 
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2.0 pH MEASUREMENT 

 
2.1 Complete the following on attachment 3: 

 
• DMW ID 
• Date 
• Zone 
• DMP Round # 
• Day Measured 
• Sampler 
• Meter M&DC ID, Serial # and Calibration Expiration Date 
• Electrode Vendor, Model #, Serial #, and Electrode Filling Solution  
• Temperature Probe Vendor, Model #, and Serial # (if required) 
• pH Buffers Vendor, Lot # and Expiration Dates 

 
2.2 Remove buffer solutions from storage and equilibrate to room 

temperature. 
 

2.3 Connect pH electrode and automatic temperature compensation (ATC) 
probe (if required) to multimeter. 
 
• Substitution of SC cell with built-in ATC feature for temperature 

compensation is allowed and must be documented on attachment 3 
where temperature probe information is required. 

 
2.4 Uncover pH electrode fill-hole, fill and flush inner chamber at least twice 

with reference electrode filling solution (Ross 3M KCI). 
 
• Discard spent electrode-filling solution (Ross 3M KCI is non-

hazardous). 
 

2.5 Fill inner chamber of pH electrode just below fill-hole with electrode filling 
solution.  Rinse outer surface of electrode with DI-H2O. 
 

2.6 Place pH electrode and ATC probe/cell into beaker of clean DI-H2O until 
ready for use. 

2.7 Connect multimeter to laptop, turn on by pressing <POWER> key, . 
 

2.8 Open Star Plus™ Navigator21 software using desktop icon, , and press 
<OK>. 
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NOTE 
 Calibration verifies the electrode and meter system work properly.  

Performing a daily, 3-point calibration before using the instrument ensures 
reliability.  Buffers selected must not be greater than 3 pH units nor less 
than 1 pH unit apart.  An acceptable calibration has an average electrode 
slope of 92 - 102% (manufacturer specification) and a QC check that is ± 
0.1 pH units from its known value (may differ due to calibration buffer 
tolerances).  Report pH values in standard units (SU). 

 
Temperature affects pH measurement in many ways, but the two most 
common are (1) mechanical effects caused by changes in electrode 
properties (e.g., slope, temperature sensor errors), and (2) chemical 
and/or physical effects due to equilibrium changes (e.g., buffers, samples, 
and reference element drift). 

 
2.9 Perform a 3-point calibration as follows: 

 
2.9.1 Prepare disposable beakers, containing stir bars, for pH buffers 

4.01, 7.00 and 10.01. 
 

2.9.2 Select <pH> from the main screen (shaded blue when active). 
 

2.9.3 Verify active method = 1. 
 

2.9.4 Place pH electrode and ATC probe/cell into beaker of fresh pH 
Buffer 4.01.  Stir slowly using stir plate. 
 
• Reference solution fill-hole must remain open during 

calibration and testing. 
 

2.9.5 Enter [pH Calibration] in Sample Name field on main screen. 
 

2.9.6 Enter [DMW ID, DMP round, day measured, date and samplers] in 
Comment field on main screen. 

2.9.7 Select <CALIBRATE> icon, . 
 

2.9.8 Select <pH> on Calibration Measurement Type screen. 
 

2.9.9 Verify Buffer Set = USA. 
 

2.9.10  Enter <3> for number of standards (Uncheck auto-detection 
boxes). 
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2.9.11 Enter <4.01>, <7.00> and <10.01> in fields P1, P2 and P3, 
respectively. 
 

2.9.12 Press <NEXT>, then <START> on the P1 screen (reading 
complete when "Press 'Next> ' to accept calibration" message 
appears at bottom of screen). 
 

2.9.13 Select <NEXT> to accept buffer 4.01 value.  The "Next Standard" 
window appears and directs user to change buffers. 
 

2.9.14 Remove pH electrode and ATC probe/cell from buffer, rinse with 
DI-H2O and blot dry. 
 

2.9.15 Move pH electrode and ATC probe/cell to next standard (pH 7.00) 
beaker. 
 

2.9.16 Press <OK>. 
 

2.9.17 Select <NEXT> to accept buffer 7.00 value when reading is 
complete.  The "Next Standard" window appears and directs user 
to change buffers. 
 

2.9.18 Remove pH electrode ATC probe/cell from buffer; rinse with 
DI-H2O and blot dry. 
 

2.9.19 Move pH electrode ATC probe/cell to next standard (pH 10.01) 
beaker. 
 

2.9.20 Press <OK>. 
 

2.9.21 Select <NEXT> to accept the value when buffer 10.01 calibration 
is complete.  Software informs samplers when calibration 
sequence is complete. 
 

2.9.22 Review pH Calibration Data and Coefficients Summary Table.  
Verify average slope of calibration is 92 – 102%. 

 
2.9.23 Select <FINISH> when the calibration is completed. 

 
2.9.24 IF pH calibration results are not within specifications, consult 

Orion Star™ and Electrode User Guide for troubleshooting 
assistance. 
RETURN TO step 2.10 when calibration passes. 
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2.10 Perform a quality control (QC) check to verify calibration as follows: 
 
2.10.1 Rinse pH electrode and ATC probe/cell with DI-H2O; blot dry. 

 
2.10.2 Place pH electrode and ATC probe/cell into beaker of pH 7.00 

buffer. 
 

2.10.3 Enter [QC check standard name] in Sample Name field. 
 

2.10.4 Enter [DMW ID, DMP round, day measured, date and samplers] in 
Comment field on main screen. 

 

NOTE 
 Sample measurement results for subsequent steps are visible in the pH 

result field (lower left-hand corner of the computer screen) when testing is 
complete. 

 
2.10.5 Select <MEASURE> to begin testing. 

 
2.10.6 Verify QC check standard is 7.00 ± 0.10 SU corrected to 25°C. 

 
• QC limits are determined by tolerance limits of buffers. 

 
• Check accuracy limits of buffers and adjust QC range 

accordingly, if necessary. 
 

2.10.7 IF QC check results are not within specifications, consult Orion 
Star™ and Electrode User Guide for troubleshooting assistance. 

 
2.11 Rinse pH electrode and ATC probe/cell with DI-H2O; blot dry. 

 
2.12 Place pH electrode and ATC probe/cell into appropriate flow cell wells and 

finger-tighten well-cap nut. 
 

2.13 Measure pH of GW inside in-line flow cell as follows: 
 

2.13.1 Divert GW flow through flow cell by turning T-valve of dedicated 
sampling line to the open position. 
 

2.13.2 Allow several flow cell volumes (cell capacity ≈ 40 mL) of GW to 
pass through in-line sampling system (5 - 10 minutes) 
 

2.13.3 Ensure flow cell is void of air pockets.  A few, minute air bubbles 
are permissible due to native GW properties. 
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2.13.4 Enter [DMW ID] in Sample Name field on main screen. 
 

2.13.5 Enter [DMW ID, DMP round, day measured, date and samplers] in 
Comment field on main screen. 
 

2.13.6 Select <CONTINUOUS MEASUREMENT> to begin testing. 
 

2.13.7 Enter <300> in the Data Capture Interval in Seconds field on 
Continuous Monitor screen. 

 
• This entry programs the software to record pH and 

temperature measurements every five (5) minutes. 
 

2.13.8 Select <START> to begin continuous measurements. 
 

2.13.9 Collect readings until pH values are within ± 5% for three 
consecutive measurements. 

 
• Enter pH values on attachment 3 to calculate percent 

change between readings (discussed later, see section 4.0. 
 

• Temperature values are carried over from attachment 2 
since measurements are obtained simultaneously. 

 
2.14 Perform post-testing QC check using pH 7.00 buffer as follows: 

 
2.14.1 GO TO step 2.10 and perform substeps 2.10.1 through 2.10.7, 

where applicable. 
RETURN TO step 2.15. 

 
2.15 Rinse pH electrode and ATC probe/cell with DI-H2O and prepare for 

storage as specified in Electrode Users Guide. 
 

2.16 Print pH calibration and measurements results by selecting LabSpeed™ 

Navigator desktop icon, .  This is the reporting software for the Orion 
5-Star™ Plus multimeter. 
 

2.17 Start a "New Session" as follows: 

2.17.1 Press <NEW SESSION> icon, . 
 

2.17.2 Select Calibration pH.set session template and press <OPEN>. 
 

2.17.3 Activate search criteria (e.g., Today) using options buttons and 
press <SEARCH>. 
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2.17.4 Select <GET ALL> to display the following reports: 
 
• Calibration Reference Report 
 
• Calibration Table Report 

 
2.17.5 Add QC and GW data to session as follows: 

 
[ A ] Select <OPEN VIEW> icon, . 
 
[ B ] Highlight pH Report.vrp and press <OPEN>. 
 

2.18 Save session file as follows 
 
2.18.1 Select <FILE>, then <SAVE SESSION> from main toolbar 

 
2.18.2 Save session file using format shown below: 

 
DMW ID-Zone-DMP Round #-Day Measured_Testing.ses 
 
Example: WQ6-C-R31-D1_pH.ses 

 

NOTE 
 Printing instrument reports and attachment data entry may be performed later 

during sampling day (e.g., after all testing performed) since data are time- and 
date-stamped.  Data integrity not affected. 

 
2.19 Print testing report as follows: 

 
2.19.1 Highlight pH Calibration Tables on the left side of screen. 

 

2.19.2 Select <PRINT> icon . 
 

2.19.3 Highlight pH Report on the left side of screen. 
 

2.19.4 REPEAT step 2.19.2. 
 

2.20 Initial/sign and date LabSpeed™ Navigator reports.  Handwrite the 
following on each page: 
 
• DMW ID 
 
• DMP round # 
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• Day measured (e.g., D1, D2, D3) 
 
2.21 Transfer remaining data or verify previously entered data from 

LabSpeed™ Navigator reports to attachment 3 when time permits. 
 

• Report pH to nearest hundredth SU 
 

• Report temperature to nearest tenth, degree Centigrade 
 

• Report testing times using 24-hour format 
 

2.22 Place LabSpeed™ Navigator reports directly behind attachment 3 in data 
package. 
 

2.23 Exit LabSpeed™ Navigator. 
 

2.24 Clean flow cell with detergent and/or dilute acid.  Rinse thoroughly with 
DI-H2O; air dry. 

 
3.0 SPECIFIC GRAVITY MEASUREMENT 

 
3.1 Complete the following on attachment 4: 
 

• DMW ID 
• Date 
• Zone 
• DMP Round # 
• Day Measured 
• Sampler 
• Thermometer M&DC ID, Serial #, and Calibration Expiration Date 
• Hydrometer M&DC ID, Serial #, and Calibration Expiration Date 
 

3.2 Divert GW flow into a clean, hydrometer cylinder by turning T-valve of 
dedicated sampling line to the open position. 
 

3.3 Collect approximately 0.5 L to 1 L of GW into a hydrometer cylinder. 
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3.4 Record GW Collection Time on attachment 4. 
 

NOTE 
 Degassing time varies amongst DMWs, but generally is about 30 minutes.  

Highly carbonated GW may require longer degassing periods (60 minutes 
or longer).  Degassing is complete when air bubbles are minimally visible 
on inner surface of hydrometer cylinder.  Accelerate degassing by gently 
tapping on cylinder’s outer surface to dislodge air bubbles. 

 
3.5 Set hydrometer cylinder aside and allow GW to degas using guidelines 

above. 
 

3.6 Immerse hydrometer into cylinder containing degassed GW. 
 

3.7 Press down (slightly) on hydrometer stem while simultaneously giving 
hydrometer a quick spin.  This action causes hydrometer to "bob." 
 

3.8 Allow sufficient time for hydrometer to equilibrate with degassed GW. 
 

3.9 Obtain specific gravity (SG) reading as follows: 
 
3.9.1 Ensure hydrometer is not touching inner surface of cylinder. 
 
3.9.2 Observe reading at intersecting plane of the horizontal liquid 

surface and hydrometer stem (eye level). 
 

3.10 Obtain GW temperature (°C) using digital temperature probe or equivalent 
instrumentation. 
 

3.11 Record the following testing information on attachment 4: 
 

• Test time, 24-hour format 
 

• Temperature, report to nearest tenth, degree Centigrade 
 

• Hydrometer reading (SG), report to nearest thousandth (unitless) 
 

3.12 Calculate degas time using following equation (attachment 4 automatically 
performs calculation in electronic version): 
 

Degas Time = Test Time – GW Collection Time 
 

3.13 Discard tested GW, wash hydrometer cylinder and triple rinse with DI-H2O. 
 



Working Copy 
WP 02-EM1010 Rev. 1 Page 26 of 46 
 
4.0 STABILIZATION CALCULATIONS 
 

NOTE 
 Each DMW is purged no more than three WBV, or until field parameters 

stabilize, whichever occurs first.  Well stabilization occurs when field-analyzed 
parameters are within ± 5% of three consecutive measurements. 
 

 Should field parameters not stabilize after 3 WBV have purged from DMW 
sampler(s) will make notation in the field data sheets, where appropriate. 
 

 Typical field-parameter stabilization ranges are ± 0.2 pH units (SU) for pH and 
± 3% of reading for SC.  Calculations (value change and percent change) are 
available to assist field personnel when parameters are within ± 5% of three 
consecutive measurements. 

 
4.1 Perform testing described in steps 1.0 through 3.0. 

 
4.2 Enter measurement data on attachments 1 through 4, where appropriate, 

as results become available. 
 

4.3 Determine if GW from DMW has stabilized by performing the following 
calculation for each field parameter measured. 

 

NOTE 
 Attachments 2 through 4 will automatically perform stabilization calculations in 

electronic version after measurement data is recorded. 
 

4.3.1 Percentage Change 
 

[ A ] Calculate percentage change between three consecutive 
field-analyzed parameters using the following equation: 

 
 

Percentage Change = {(Max – Min of Last 3 Readings) / Last Reading} x 100 

 
[ B ] Record results for each parameter measured on 

attachments 2 through 4, where appropriate. 
 

4.4 Stabilization achieved when percentage change is ± 5% of three 
consecutive measurements. 
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4.5 IF percentage change is not within + 5% for three consecutive 
measurements, continue field testing. 
RETURN TO steps 4.3.1 and REPEAT percentage change calculation. 

 
4.6 GO TO step 7.0 and collect final samples when percentage change results 

are acceptable. 
 

NOTE 
 Sample number development conducted in advance of the DMP round. 

 
5.0 SAMPLE NUMBER DEVELOPMENT 

 
5.1 Develop unique DMW final sample numbers using steps 5.1.1 through 

5.1.4. 
 

NOTE 
 A DMW sample number consists of the following, compiled in descending 

order: 
 
• Subprogram code – "GW" followed by a dash. 

 
• Location code – three alphanumeric characters (to identify DMW) 

followed by a dash. 
 

• Zone code – one or two letter code (to identify the geologic formation 
member) followed by a dash. 
 

• DMP round number code – the letter "R" followed by round number and 
dash. 
 

• Sample ID code – letter "N" followed by number identify samples for 
specific analysis. 
 
 Example: GW-WQ6-C-R7-N5 

 
5.1.1 GO TO attachments 5 and 6 and perform the following, where 

appropriate: 
 
[ A ] Record subprogram code (i.e., GW), followed by a dash. 
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NOTE 
 For DMW (WQSP-1 through -6), only "WQ" is used for the location code.  

WQ6 is sample from well WQSP-6. 
 
 For radionuclide samples, “BU” is used for the location code of blank 

samples only.  BU6 is blank sample (DI-H2O) from well WQSP-6. 
 

[ B ] Record location code, followed by a dash. 
 

NOTE 
 The zone is designated by a one or two letter code for the water-bearing 

geologic formation member (e.g. "C" for the Culebra, "M" for Magenta, 
"DL" for Dewey Lake, "SR" for Santa Rosa or "O" for Other). 

 
5.1.2 Determine and record zone code, followed by a dash. 

 

NOTE 
 Identify DMP round number with the letter "R" followed by a number.  A 

DMP round is one sampling event where each DMW is purged, measured 
for stability and final samples taken for analysis. 

 
5.1.3 Determine and record DMP round number code, followed by a 

dash. 
 

NOTE 
 Primary sample codes identify samples with the letter "N" followed by a 

number.  There may be more than one primary sample for each analysis.  
The primary sample is used for the Matrix Spike/Matrix Spike Duplicate. 

 
 Duplicate sample codes are identical to primary sample number, except 

the letter “D” is placed after the number.  Duplicate samples are used for 
precision of combined sampling and analysis.  There may be more than 
one duplicate sample for each specific analysis  

 
5.1.4 Determine and record primary or duplicate sample code, where 

appropriate. 
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6.0 PRESERVING FINAL SAMPLES 
  

WARNING 
 Chemical-resistant gloves and safety glasses are required.  Refer to 

Precautions and Limitations section for exceptions . 

 

NOTE 
 Preservatives added to sample containers before or during collection, 

depending on sample container origin (analytical laboratory vs. in-house 
procurement). 

 
6.1 Consult attachment 5, Example Final Sample Checklist, for sample 

container and preservative requirements for each DMW sample number 
(Items 10, 11 and 14-18). 

 
• Volatile organic compounds (VOC) require special sample 

containers/handling and will be addressed separately (refer to 
step 6.4). 

 
6.2 Perform one of the following preservation techniques to acidify final 

samples to pH < 2, depending on parameter sampled (where required). 
 

• For final samples requiring nitric (HNO3) or sulfuric (H2SO4) acid: 
 
 Add 1 or 2 premeasured Vialservative™ (≈ 2 mL each) of 

required acid to each sample container. 
 
 Add ≈ 2 mL of required trace-metal acid to each sample 

container. 
 

• For VOC final samples: 
 

 Add 1 premeasured HCl Vialservative™ (≈ 0.5 mL) to each 
VOA vial. 
 

 Add 5-6 drops (≈ 0.5 mL) of trace-metal HCl to each VOA 
vial. 
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6.3 Fill preserved samples (other than VOC) as follows: 
 
6.3.1 Fill sample container(s) to shoulder height with GW sample and 

cap. 
 

6.3.2 Invert container gently several times to mix acid and GW sample. 
 

6.3.3 Uncap one of the first 2 sample containers from each parameter 
after filling and verify final pH requirements with a pH test strip. 

 
 DO NOT IMMERSE pH test strip into sample container. 

 
 Obtain pH aliquot using a clean glass stir rod or disposable 

transfer pipet. 
 

 If sample pH > 2, add another premeasured 
Vialservative™ or ≈ 0.5 mL of required acid. 

 
6.3.4 Repeat step 6.3.2 through step 6.3.3 until sample pH < 2. 

 
6.3.5 Add any additional preservative (relative) to each sample 

container of that parameter based on the results of steps 6.3.3 
and 6.3.4, if required. 

 
6.3.6 Label and prepare sample containers for shipping. 
 

6.4 Fill VOA vials as follows: 
 

NOTE 
 Vials are filled in a single process and are not opened once sealed.  Avoid 

checking pH of VOA vials to maintain sample integrity. 
 

6.4.1 Fill sample vials slowly to the top rim so that a dome or convex 
meniscus is present. 
 

6.4.2 Ensure inner vial cap/septum makes contact with sample when 
sealing. 
 

6.4.3 Turn vials upside down and verify that only minute or no air 
bubbles exist. 
 

6.4.4 Label vials and prepare for shipping. 
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7.0 COLLECTION OF FINAL SAMPLES 
 

NOTE 
 Final samples are collected annually from each DMW identified in the 

HWFP.  Split or duplicate samples provided to oversight agencies upon 
request. 

 
 Samples for VOCs collected with zero headspace and should be void of 

air bubbles.  A few minute air bubbles are permissible due to native GW 
properties. 

 
 Sample containers for remaining parameters filled to shoulder height. 

 
7.1 Dedicated Filter Holder 

 
7.1.1 Verify dedicated filter holder for each DMW is contaminant-free 

before installation by visual inspection.  Wash filter holder with 
phosphate-free detergent (if required) and/or rinse thoroughly with 
DI-H2O before installing. 

 
7.2 Unfiltered Final Sample Collection 

 
7.2.1 Disconnect in-line flow cell from dedicated sampling line, if 

installed. 
 

7.2.2 Install clean dedicated filter holder (without inner support/frit) and 
clamp to support frame. 
 

7.2.3 Divert GW flow by turning T-valve of dedicated sampling line to 
the open position. 

 
7.2.4 Fill sample containers with GW (consult Attachment 5, Final 

Sample Checklist) by alternating sample containers (except for 
VOCs) under GW stream during collection process. 
 

7.2.5 Record collection time (24-hour format) for each parameter on 
attachment 5, Example Final Sample Checklist (Item 19). 
 

7.2.6 Refer to attachment 5, Example Final Sample Checklist to 
determine which samples to preserve and the acid required. 

 
• If sample requires preserving, refer to section 6.0 for 

guidance and then GO TO step 7.2.7. 
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• If sample does not require preserving, secure sample 
container lid. 

 
7.2.7 Label sample containers with the following information (example 

attachment 6): 
 

• Sample number 
• Project name 
• Zone 
• DMW ID 
• Matrix (DI-H2O or GW) 
• Samplers 
• Sample date/Sample time 
• Filtered (yes/no) 
• Acid wash (yes/no) 
• Parameter or destination 
• Preservative used 
• Bottle number of sequence and total bottles required (1 of 

6, 2 of 6, etc.) 
• Temperature requirements 

 
7.2.8 Affix label to dry sample container and protect with clear tape. 

 

NOTE 
 Deionized water is the matrix for field or trip blanks.  Trip blanks supplied 

by analytical laboratory. 
 

7.3 Filtered Final Sample Collection 
 
7.3.1 Disconnect in-line flow cell from dedicated sampling line, if 

installed. 
 

7.3.2 Install clean dedicated filter holder (with inner support/frit) and 
clamp to support frame. 
 

7.3.3 Disassemble filter holder and place a 0.45-µm filter on inner frit 
using clean tweezers. 

 
7.3.4 Wet filter surface thoroughly with DI-H2O to prevent air-locks. 

 
7.3.5 Reassemble filter holder and clamp to support frame. 

 
7.3.6 Divert GW flow by turning T-valve of dedicated sampling line to 

the open position. 
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7.3.7 Fill sample containers with GW (consult Final Sample Checklist) 
by alternating sample containers under GW stream during 
collection process. 
 

7.3.8 Record collection time (24-hour format) for each parameter on 
attachment 5, Example Final Sample Checklist (Item 19). 
 

7.3.9 Refer to attachment 5, Example Final Sample Checklist, to 
determine which samples to preserve and the acid required. 

 
• If sample requires preserving, refer to section 6.0 for 

guidance and then GO TO step 7.3.10. 
 
• If sample does not require preserving, secure sample 

container lid. 
 

7.3.10 Label sample container with the following information (example 
attachment 6): 
 
• Sample number 
• Project name 
• Zone 
• DMW ID 
• Matrix (DI-H2O or GW) 
• Samplers 
• Sample date/Sample time 
• Filtered (yes/no) 
• Acid wash (yes/no) 
• Parameter or destination 
• Preservative used 
• Bottle number sequence and total bottles required (1 of 6, 2 

of 6, etc.) 
• Temperature requirements 

 
7.3.11 Affix label to dry sample container and protect with clear tape. 
 

7.4 Field and Trip Blanks 
 
7.4.1 Ensure that each DMW sampled contains a set of field blanks and 

a set of trip blanks.  These blanks apply ONLY to VOC analysis. 
 

7.4.2 Acquire trip blanks from analytical laboratory and ensure they 
remain with sample containers/coolers throughout entire final 
sampling event.  Trip blanks and groundwater samples for VOC 
analysis must ship in same cooler. 
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7.4.3 Prepare field blanks using DI-H2O.  Refer to step 6.4 for guidance. 
 

7.4.4 Label field blanks as described in steps 7.3.10 and 7.3.11.  Trip 
blanks are sealed and labeled by analytical laboratory. 
 

7.5 Disassemble filter holder and discard used filter. 
 
7.6 Clean filter holder with detergent and/or dilute acid rinse. 

 
7.7 Rinse filter holder thoroughly with DI-H2O and air dry. 
 

8.0 SHIPPING AND STORAGE OF FINAL SAMPLES 
 

NOTE 
 Custody seals have adhesive backs that provide tampering evidence when 

removed or container opened. 
 
 A combined Chain of Custody/Request for Analysis (CofC/RFA) form shall 

accompany samples.  The CofC/RFA form provides a document trail, including 
the date/time of sample transfer and persons having custody of the sample(s).  
Samples are considered under custody if in an authorized person’s (1) 
possession; (2) within view after being in possession; (3) in possession and 
locked it up by an authorized person or sealed it with tamper evident custody 
seal; or (4) in a designated secure area accessible only to authorized 
personnel. 

 
8.1 Sign and date custody seals with an indelible pen or marker. 

 
8.2 Affix custody seals around or across sample container lids.  NEVER place 

custody seals over VOA vial septa.  Wrap seal around junction between 
cap and glass. 
 

8.3 Verify sample number on each container corresponds to sample number 
listed on the CofC/RFA form(s). 
 

8.4 Package sample containers for shipping as follows: 
 
• Place HDPE sample containers in zip-seal plastic bags. 

 
• Place glass sample containers in bubble wrap sleeves or other 

cushioning material before placing in zip-seal plastic bags. 
 

8.5 Place sample containers UPRIGHT in shipping cooler. 
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8.6 Position and secure sample containers with packing material(s) so they do 
not move (or tip) during transit.  Leave room for cooling materials. 

 
8.7 Place doubled zip-seal plastic bags of crushed ice, freezer packs or both 

inside cooler on top of or near sides of sample containers. 
 
• Pack cooler to maintain sample temperature at 4°C ± 2°C until 

arrival at analytical laboratory. 
 

8.8 If shipping final samples to analytical laboratory, perform the following: 
 
8.8.1 Enter signature, date, and time on the original CofC/RFA form(s) 

to relinquish sample custody. 
 

8.8.2 Retain “pink” original copies of the CofC/RFA form(s). 
 

8.8.3 Separate signed originals CofC/RFA forms (white and yellow 
copies) if shipping more than one cooler. 

 
8.8.4 Place forms inside doubled zip-seal plastic bags and tape to inner 

lid of coolers(s).  Each cooler should have a set of completed 
multipart CofC/RFA form(s) included within when shipping. 
 

8.8.5 Seal cooler on both ends by wrapping duct tape completely 
around cooler. 
 

8.8.6 Prepare carrier's waybill.  Enter the DMW ID and DMP round 
number as the billing reference. 

 

NOTE 
 Samples must ship "priority overnight” to ensure samples remain properly 

cooled and arrive at laboratory before analyses hold times expire. 
 

8.8.7 Transport samples to carrier’s drop-off location. 
 

8.8.8 Retain original copy of carrier’s waybill. 
 

8.8.9 Confirm, via e-mail from analytical laboratory or via on-line 
carrier’s tracking history, the receipt of samples the following day 
after shipment.  Include a copy of the communication(s) in the 
appropriate section of the DMW data package. 
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8.9 If samples are hand-delivered to analytical laboratory, perform the 
following: 
 
8.9.1 Complete the CofC/RFA form(s) and leave forms outside 

transportation container.  DO NOT sign or date forms. 
 

8.9.2 Place samples in suitable transportation container based on their 
storage requirements (cooled vs. room temperature) and transport 
to analytical laboratory. 
 

8.9.3 Relinquish custody of samples by signing CofC/RFA forms in the 
presence of person receiving samples at analytical laboratory. 
 

8.9.4 Obtain signature of analytical laboratory’s representative receiving 
samples. 
 

8.9.5 Retain “pink” original copies of the CofC/RFA form(s). 
 

8.10 Place copies of all forms (CofC/RFA, carrier waybill, tracking history) in 
appropriate section of DMW data package. 
 

8.11 Perform the following for HOLD Sample(s): 
 

8.11.1 Complete CofC/RFA form (where applicable) and enter “HOLD" or 
"RETAIN" under the Comments section. 
 

8.11.2 Place CofC/RFA forms in the HOLD CofC file or in the appropriate 
section of DMW data package. 

 
8.11.3 Place HOLD samples in lockable storage cabinet. 

 
8.11.4 Retain HOLD samples for at least one (1) year. 

 
8.11.5 Examine HOLD samples periodically for damage. 

 
• Segregate HOLD samples with damaged custody seals or 

illegible labels and mark as "NONCONFORMING 
SAMPLE/DO NOT USE." 

 
• Replace HOLD sample label that is deteriorated, but still 

legible, with a new identical label. 
 

8.12 Record disposition of HOLD samples on CofC/RFA form(s) and sign/date 
the entry. 
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8.13 Place completed HOLD sample CofC/RFA form in appropriate section of 
DMW Data Package. 
 

9.0 FIELD DATA MANAGEMENT 
 

NOTE 
 Final measurement results import automatically into attachment 1 

Example Field Parameter Measurement Summary Report. 
 

9.1 Print attachments 1 through 4 after field measurements and data entry are 
complete. 
 

9.2 Review transcribed data for accuracy (attachments 1 through 4 and 
instrument printouts). 

 
9.3 Initial with indelible ink, next to typewritten name in "Sampler" field on 

each attachment. 
 

9.4 Verify attachment 5 Example Final Sample Checklist is complete. 
 

9.5 Make copies of attachments 1 through 5 and all LabSpeed™ Navigator 
reports for check printing review. 
 

9.6 Stamp "Check Print" on all copies of attachments and LabSpeed™ 
Navigator reports. 
 

9.7 Place original documents and check-print copies in the appropriate section 
of the DMW data package. 

 
9.8 Verify that project records are complete and appropriately stored in the 

project files. 
 
10.0 QUALITY ASSURANCE/QUALITY CONTROL IMPLEMENTATION 
 

10.1 Data Sheet Verification 
 

NOTE 
 The validator shall be familiar with the current revision of this procedure 

and knowledgeable with the field process. 
 
 Unverified data used outside EM&H for information only must be marked 

or noted as "INFORMATION ONLY," "PRELIMINARY," or "DRAFT." 
 

10.1.1 Sampler, complete original documentation. 
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10.1.2 Validator, check-print for the following: 
 
• Corrections single-lined out, dated, and initialed 

 
• Complete entries 

 
• Correct mathematical calculations, where applicable 
 

10.1.3 Validator, if discrepancies found, resolve discrepancies with 
sampler or qualified designee. 
 

10.1.4 Sampler or designee, make corrections on mistakes found during 
check print verification, and return work to reviewer. 
 

NOTE 
 Calculations cannot change after final resolution of check print 

corrections. 
 

10.1.5 Validator, sign or initial, and date check printed pages. 
 

10.1.6 Store, protect, and maintain data packages and field data sheets 
(records) as prescribed in WP 15-RM, WIPP Records 
Management Program. 
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ATTACHMENTS 
 
Attachments 1 through 4 are reconstructed as individual worksheets within a single file.  
Worksheets contain mathematical and logical formulas required to obtain the calculated 
results for field parameters of interest.  Attachments 5 is reconstructed as individual 
worksheets within a single file for all DMWs.  Attachment 6 is an example taken from a 
standard label template used to make final sample labels. 
 
Format and appearance of these attachments (1 through 6) may differ slightly between 
programs; however, all information is included on the worksheet.  Slight differences in 
appearance are due to the formatting capabilities of each application. 
 
Attachment 7 is a preprinted, multipart CofC/RFA (combined format) associated with 
final sample custody and analysis requested from analytical laboratories. 
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Attachment 1 – Example Field Parameter Measurement Summary Report 
 
Attachment 1 – Example Field Parameter Measurement Summary Report 
DMW ID:  Date:  
 
Zone:   DMP Round #:  
 
Day Measured:  Sampler:  
 

Field Parameter Unit 
Final Field 

Measurementa Date Tested Time Tested Sampler 

Specific Conductance @ 25 C µmhos/cm   
 

 

Temperature °C   
 

 

pH SU   
 

 

Specific Gravity  

 
 @
 °C 
 

 

 

 

a Data represent last measurement (after determining parameters have stabilized). 
 
Remarks:  
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Attachment 2 – Example Field Parameter Measurement for Specific Conductance and 

Temperature 
 
Attachment 2 – Example Field Parameter Measurement for Specific Conductance and Temperature 
DMW ID:  Date:  
 

Zone:   DMP Round #:  
 

Day Measured:  Sampler:  
 

Equipment / Calibration Standards 
 

Meter:  M&DC ID, Serial #:  Calibration Expiration Date:  
 

Conductivity Cell:  Vendor, Model #, Serial #:     
 

Temperature Probe:  Vendor, Model #, Serial #:  
 

1K Standard:  Vendor, Lot #:   Expiration Date:   
 

10K Standard:  Vendor, Lot #:   Expiration Date:   
 

100K Standard:  Vendor, Lot #:   Expiration Date:   
 
 

Equipment Calibration / QC Checks 

Standard Test Time 
Temperature, 

°C 
Conductivity, 

uS 
Cell Constant, 

K/cm 
SC, 

µmhos/cm @ 25°Ca 
1K      

10K      

100K      
Circle One 

 

QC 1: 1K 10K 100K 
  

N/A 
 

Circle One 
 

QC 2: 1K 10K 100K 
   

a SC, μmhos/cm = [(Conductivity, uS) x (Cell Constant, K/cm)] 
 

GW Measurements 
GW Test ID Test Time SC, µmhos/cm @ 25°C Temperature, °C Percentage Changeb 

SC-1    N/A 
SC-2    N/A 
SC-3    N/A 
SC-4     
SC-5     
SC-6     
SC-7     
SC-8     

     
     
     
     
     

b Percentage Change = {(Max – Min of Last 3 Readings) / Last Reading} x 100 
 
 

Remarks  
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Attachment 3 – Example Field Parameter Measurement for pH 
 
Attachment 3 – Example Field Parameter Measurement for pH 
DMW ID:  Date:  
 

Zone:   DMP Round #:  
 

Day Measured:  Sampler:  
 

Equipment / Calibration Buffers 
 

Meter:  M&DC ID, Serial #:  Calibration Expiration Date:  
 

Electrode:  Vendor, Model #, Serial #:  Electrode Filling Solution:  
 

Temperature Probe:  Vendor, Model #, Serial #:  
 

pH 4.01 Buffer:  Vendor, Lot #:  Expiration Date:  
 

pH 7.00 Buffer:  Vendor, Lot #:  Expiration Date:   
 

pH 10.01 Buffer:  Vendor, Lot #:   Expiration Date:  
 
 

Equipment Calibration / QC Checks 

Buffer Buffer Type Test Time 
Temperature, 

°C 
pH Value, 

SU 
Average Electrode Slope, 

% 

pH 4.01 Calibration    N/A 

pH 7.00 Calibration     

pH 10.01 Calibration    

N/A QC Check 1 QC Check    

QC Check 2 QC Check    
 
 

GW Measurements 

GW Test ID Test Time Temperature, °C pH Value, SU Percentage Changea 
pH-1    N/A 
pH-2    N/A 
pH-3    N/A 
pH-4     
pH-5     
pH-6     
pH-7     
pH-8     

     
     
     
     
     

a Percentage Change = {(Max – Min of Last 3 Readings) / Last Reading} x 100 
 
 

Remarks  
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Attachment 4 – Example Field Parameter Measurement for Specific Gravity 
 
Attachment 4 – Example Field Parameter Measurement for Specific Gravity 
DMW ID:  Date:  
 

Zone:  DMP Round #:  
 

Day Measured   Sampler:  
 

Equipment 
 

Thermometer:  M&DC ID, Serial #:  Calibration Expiration Date:  
 

Hydrometer:  M&DC ID, Serial #:  Calibration Expiration Date:   
 
 

GW Measurements 

GW Test ID GW Collection 
Time 

Degas 
Time 

Test 
Time 

Temperature, 
°C 

Hydrometer 
Reading (SG) 

Percentage 
Changea 

SG-1      N/A 
SG-2      N/A 
SG-3      N/A 
SG-4       
SG-5       
SG-6       
SG-7       
SG-8       

       
       
       
       
       

a Percentage Change = {(Max – Min of Last 3 Readings) / Last Reading} x 100 
 
 

Remarks  
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Attachment 5 – Example Final Sample Checklist 
 
Attachment 5 – Example Final Sample Checklist 

(1) Project Name: WIPP / DMP (5) Filter Type: Whatman, cellulose nitrate (8) Samplers:  
         
(2) DMW ID: WQSP- (6) Pore Size: 0.45 μm     
         
(3) DMP Round #:  (7) Lot #:      
         
(4) Zone: Culebra     (9) Date Sampled:  

FINAL SAMPLES 

(10) 
Sample Number 

(11) 
Parameter 

(12) 
Matrix 

(13) 
Destination 

Sample Containers 
(17) 

Filtered 
(18) 

Preservative 
(19) 

Collection Time 
(14) 

# Required 
(15) 

Volume 
(16) 

Container Type 
GW-WQ1-C-R34-N1 VOC GW Lab Name 6 40 mL VOA No HCl pH<2  
GW-WQ1-C-R34-N1D VOC GW Lab Name 4 40 mL VOA No HCl pH<2  
GW-WQ1-C-R34-N2 VOC Field 

Blank DI-H2O Lab Name 4 40 mL VOA No HCl pH<2  
GW-WQ1-C-R30-N3 VOC Trip Blank DI-H2O Lab Name 4 40 mL VOA No HCl pH<2  
GW-WQ1-C-R34-N4 TOC GW Lab Name 4 40 mL VOA No HCl pH<2  
GW-WQ1-C-R34-N4D TOC GW Lab Name 2 40 mL VOA No HCl pH<2  
GW-WQ1-C-R34-N5 SVOC GW Lab Name 6 1 Liter Amber Glass No None  
GW-WQ1-C-R34-N5D SVOC GW Lab Name 2 1 Liter Amber Glass No None  
GW-WQ1-C-R34-N6 Metals GW Lab Name 2 500 mL HDPE No HNO3 pH<2  
GW-WQ1-C-R34-N6D Metals GW Lab Name 2 500 mL HDPE No HNO3 pH<2  
GW-WQ1-C-R34-N7 General 

Chemistry GW Lab Name 1 1 Liter HDPE No None  

GW-WQ1-C-R34-N7D General 
Chemistry GW Lab Name 1 1 Liter HDPE No None  

GW-WQ1-C-R34-N8 Radionuclides GW Lab Name 2 2 Liters HDPE Yes HNO3 pH<2  
GW-WQ1-C-R34-N8D Radionuclides GW Lab Name 2 2 Liters HDPE Yes HNO3 pH<2  
GW-BU1-C-R34-N9 Radionuclides 

Blank DI-H2O Lab Name 2 2 Liters HDPE Yes HNO3 pH<2  

GW-WQ1-C-R34-N10 HOLD GW RETAIN 1 2 Liters HDPE Yes HNO3 pH<2  
GW-WQ1-C-R34-N11 Nitrate Backup GW Lab Name 1 250 mL HDPE No H2SO4, pH<2  

 
ACID/REAGENT BLANKS (Collect on first and last well of each DMP round) 

GW-WQ1-C-R34-N12 Metals Blank DI-H2O  Lab Name 1 1 Liter HDPE No HNO3 pH<2  
GW-WQ1-C-R34-N13 Metals Blank DI-H2O Lab Name 1 1 Liter HDPE No None  

PRESERVATIVES  FILTER HOLDER 
(20) 

Preservative 
(21) 

Manufacturer 
(22) 

Lot # 
(23) 

Expiration Date 
(24) 

Date Opened  (25) 
DI-H2O 

(26) 
SC, µmhos/cm 

Hydrochloric Acid (HCI) Vendor Name     Pre-rinse  
Nitric Acid (HNO3) Vendor Name       
Sulfuric Acid (H2SO4) Vendor Name     Post-rinse  
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Attachment 6 – Example Final Sample Labels 
 
Attachment 6 – Example Final Sample Labels 
 

 Sample No.: GW-WQ1-C-R34-N1 
 
 Project Name:  WIPP/DMP Zone:  Culebra 

 DMW ID.:  WQSP-1 Matrix:  Groundwater 

 Samplers:    

 Sample Date:    Sample Time:    

 Filtered:  NO Acid Wash:  NO 

 Parameter:  VOC Preservative:  HCl, pH < 2 
 Bottle Number: 2 of 6 

 Temperature Requirements: 4°C ± 2°C 

 
 

 Sample No.: GW-WQ1-C-R34-N10 
 
 Project Name:  WIPP/DMP Zone:  Culebra 

 DMW ID.:  WQSP-1 Matrix:  Groundwater 

 Samplers:      

 Sample Date:    Sample Time:    

 Filtered:  YES Acid Wash:  NO 

 Parameter:  VOC Preservative:  HNO3, pH <2 
 Bottle Number: 2 of 1 

 Temperature Requirements: NONE 
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Attachment 7 – Example Combined Chain of Custody/Request for Analysis 
 
Attachment 7 – Example Combined Chain of Custody/Request for Analysis 

[MSOffice2] 
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 CHANGE HISTORY SUMMARY 
 

REVISION 
NUMBER 
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Attachment 2 and added Performer signature lines 

7 11/20/12  Editorial revision in accordance with MD 1.1. 
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INTRODUCTION 1, 2 

 
This document describes the method used for groundwater level measurements in 
support of groundwater monitoring at the Waste Isolation Pilot Plant (WIPP). 
 
Performance of this procedure generates the following record(s), as applicable.  Any 
records generated are handled in accordance with departmental Records Inventory and 
Disposition Schedules. 
 

 Attachment 2, Water Level Measurement Field Data Sheet. 
 
 

 REFERENCES 

DOCUMENT NUMBER AND TITLE 
BASELINE 

DOCUMENT
REFERENCED 
DOCUMENT 

KEY 
STEP

DOE/WIPP-99-2194, WIPP Environmental 
Monitoring Plan 

  1 

WP 02-1, WIPP Groundwater Monitoring 
Program Plan 

   

WP 02-2, WIPP Discharge Permit 831 
Monitoring Plan 

   

WP 02-EM3001, Administrative Processes for 
Environmental Monitoring and Hydrology 
Programs 

   

WP 10-AD3029, Calibration and Control of 
Monitoring and Data Collection Equipment 

   

WP 13-1, Nuclear Waste Partnership LLC 
Quality Assurance Program Description 

  2 

DA:03:02636, Hydrogen Sulfide Safety 
Requirements 

   

PROD-116, Groundwater Level Monitoring    
 
 
EQUIPMENT 
 

 H2S Monitor (Only for operations in the vicinity of oil field operations with a 
known H2S problem.) 
 

 Calibrated Water-Level Probe 
 

 Radio/Telephone-Communications (always available) 
 

 Rinse water and bottle 
 

 Clean cloths for wiping down equipment 
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PRECAUTIONS AND LIMITATIONS 
 

 Only personnel with a current EM02 Groundwater Level Measurements 
qualification card and trainees operating under the direct supervision of a 
qualified staff are authorized to perform the activities specified in this 
procedure. 
 

 If this procedure cannot be performed as written, Environmental 
Monitoring & Hydrology (EM&H) Manager shall be contacted. 
 

 If abnormal conditions are found during the performance of this procedure, 
EM&H Manager shall be contacted. 
 

 The wearing of leather gloves is required when handling well lid and 
measuring tape reel. 
 

 SAF-112, Hydrogen Sulfide Training is required for operations in the 
vicinity of H2S hazards only. 

 
PREREQUISITE ACTIONS 
 
1.0 Obtain copy of most recent water level measurements (monthly or quarterly, as 

applicable). 
 
PERFORMANCE 
 
1.0 OPERATIONAL CHECKS OF THE WATER-LEVEL PROBE 
 

1.1 Verify that probe calibration is current. 
 

1.2 Perform the following to check Water-Level Probe: 
 

1.2.1 Set toggle switch to ON position, OR turn rotary dial fully clockwise 
(depending on the probe). 

 
1.2.2 Depress TEST button to test the battery and circuitry (depending on 

the probe). 
 



Working Copy 
WP 02-EM1014 Rev. 7 Page 6 of 11 
 

1.3 Perform the following to check Water-Level Sensitivity Adjustment once 
per day. 

 

NOTE 
 A clockwise rotation of rotary dial of some Water-Level Probes turns meter 

ON and increases sensitivity.  Regardless of probe type, the highest 
sensitivity position is ALWAYS selected, then the sensitivity decreased as 
necessary. 

 
1.3.1 Set Water-Level Probe sensitivity switch to highest sensitivity 

position. 
 

1.3.2 Submerge the electrode (probe) in water to activate the alarm. 
 

1.3.3 If alarm continues after removing probe from water, clean and dry 
probe to deactivate the alarm. 

 
2.0 WATER LEVEL MEASUREMENT USING WATER-LEVEL PROBE 
 

NOTE 
 If a measurement is not possible (i.e., a test is under way that blocks entry 

to the well bore), then a notation as to why the measurement was not 
taken will be recorded in the comment column.  Personnel will also use 
the comment column to report to any security observations or unusual 
conditions that may affect water level (i.e., well lock missing or nearby oil 
field activities). 

 
2.1 Unlock well and verify well location. 

 
2.2 Turn probe power ON. 

 
2.3 Lower probe into well.  Slow descent rate when within 20 feet of most 

recent measurement. 
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NOTE 
 When probe reaches water level, an electrical circuit is completed, 

causing an alarm to sound. 
 

NOTE 
 Water-Level Probe is marked in increments of 0.01 of a foot.  Reference 

point for measurement of top of casing (TOC) is stamped "X" on the 
casing by the survey crew, or otherwise the reference point is to the north. 

 

NOTE 
 For beveled well-heads, a straight edge should be laid across well-head 

using lowest edge to take measurement. 
 

2.4 When alarm sounds, read footage on embossed electrical cable to the 
nearest hundredth of a foot. 
 

2.5 Compare the water level measurement with the previous measurement for 
the well.  If the difference is 1 foot or less, continue with next step.  If the 
difference is greater than 1 foot, remeasure.  If the change in water level 
measurement is verified to be greater than 1 foot, note observed change 
in the comment column on Attachment 2. 

 

NOTE 
 The adjustment measurement in the field, and on the Water Level 

Measurement Field Data Sheet (Attachment 2), is only for indication that 
the Production Injection Packer (PIP) has not been re-set.  Refer to 
Attachment 1, Reference Point Determination and Adjustment for Variably 
Installed Tubing. 

 
2.6 Record the following on Water Level Measurement Field Data Sheet 

(Attachment 2) : 
 

 Date measurement was taken 
 

 Time measurement was taken (24-hour clock) 
 

 Water level measurement recorded to within 0.01 of a foot 
 

 Adjustment, if needed 
 

 Initials of performer 
 

 Instrument identification (ID) number 
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 Calibration due date 
 

 Comments of unusual events, if any, in the comment column 
 

 Any security observation, record in comments column. 
 

2.7 After completing water level measurement, raise probe to surface and 
perform the following: 

 
2.7.1 Clean and rinse equipment with water in preparation for next well. 

 
2.7.2 Performer or designee, verify that all field data sheets are filled out 

properly. 
 

2.7.3 Performer or designee, verify that all applicable records are stored 
in accordance with site standards. 
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Attachment 1 – Reference Point Determination and Adjustment for Variably Installed              
 Tubing 
Attachment 1 – Reference Point Determination and Adjustment for Variably Installed Tubing 
  

The top of casing is always the innermost, permanent casing for the well.  See 
Attachment 1, Figure 1. 
 
If a well is completed with PVC or fiberglass reinforced plastic casing protected by outer 
surface casing, the reference point is the inner casing. 
 
If there is only one surface casing, that casing is the reference point.  Record the 
adjustment ("Adj") as 0 (zero) on the Water Level Measurement Data Sheet 
(Attachment 2). 
 
For wells with tubing installed on which a PIP is installed to isolate the Culebra, the 
tubing elevation may change each time the packer is reset.  The measuring point for the 
water level is the top of tubing. 
 
Measure and record the adjustment to the nearest inch for the tubing relative to the 
innermost, permanent casing, because this elevation will never change.  If the tubing is 
a "stickup", or higher than the permanent reference point, the entry is positive.  If the 
tubing is below the permanent reference point, the entry is negative. 



Working Copy 
WP 02-EM1014 Rev. 7 Page 10 of 11 
 
Attachment 1 – Reference Point Determination and Adjustment for Variably Installed              
 Tubing 

 
Attachment 1, Figure 1 – Reference Point Determination and Adjustment for Variable 

Tubing Configuration 
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Attachment 2 – Water Level Measurement Field Data Sheet 
Attachment 2 – Water Level Measurement Field Data Sheet 

Instrument I.D. Number:   Calibration Due Date:   
 WATER LEVEL MEASUREMENT FIELD DATA SHEET Page    of  

Well 
Number Zone Date Time

Measurement 
in Feet Adjt. Initials Comments 

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

 
Performer:  
 Printed Name Signature Initials 
 
Performer:  
 Printed Name Signature Initials 
 
Performer:  
 Printed Name Signature Initials 
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 CHANGE HISTORY SUMMARY 
 

REVISION 
NUMBER 

DATE 
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INTRODUCTION 1 
 
This procedure defines the field methodology used to determine the average density of 
fluid standing in the well bores of groundwater-level monitoring wells.  The data derived 
from the survey are used to calculate equivalent freshwater heads at nondetection 
monitoring wells and to construct density corrected potentiometric surface maps as 
required by conditions of the Hazardous Waste Facility Permit. 
 
Density is derived through the following general steps:  (1) measuring the hydrostatic 
pressure of the water column with a pressure transducer placed as near to the mid-
formation level as possible; (2) measuring the transducer submergence; and (3) 
converting measured pressure to fluid density. 
 
Performance of this procedure generates the following records, as applicable: 
 

 Attachment 1, Pressure Density Field Data Sheet 
 

 Attachment 2, Density Calculation Worksheet 
 
REFERENCES 
 
 BASELINE DOCUMENTS 
 

 Hazardous Waste Facility Permit, EPA Identification No. NM4890139088 
by the New Mexico Environment Department 
 

 DOE/WIPP 99-2194, Waste Isolation Pilot Plant Environmental Monitoring 
Plan 
 

 WP 02-1, WIPP Groundwater Monitoring Program Plan 
 
 AJHA PROD-105 

 
 REFERENCED DOCUMENTS 

 
 WP 02-EM1014, Groundwater Level Measurement 

 
 WP 10-AD3029, Calibration and Control of Monitoring and Data Collection 

Equipment 
 

 WP 15-RM, WIPP Records Management Program 
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MATERIALS AND EQUIPMENT 
 

 Trailer-mounted cable reel and electric motor winch 
 

 Pressure transducer 
 

 Digital transducer cable with connections on both ends (1,000 feet or 
more) taped and labeled every 20 feet 
 

 Water level probe 
 

 Field data logger and equipment manual 
 

 Handheld computer 
 

 Calculator 
 

 Tape Measure 
 

 Water bottle and water for cleaning probes 
 

 Clean dry cloths 
 
PRECAUTIONS AND LIMITATIONS 
 

 Personnel performing this procedure shall successfully complete 
qualifications for water level measurement, Qualification Card EM-02, or 
be under the direct supervision of qualified personnel. 
 

 Personnel performing this procedure shall successfully complete 
qualifications for pressure density survey, Qualification Card EM-19, or be 
under the direct supervision of qualified personnel. 
 

 If this procedure cannot be performed as written, or if abnormal conditions 
are found, the Environmental Management & Hydrology (EM&H) Manager 
shall be contacted. 

 
 Personnel performing data entry and checkprinting must be different 

persons. 
 
PREREQUISITE ACTIONS 
 
1.0 Prior to performing a field survey, obtain a list of active wells from the Manager of 

EM&H, in order to plan field performance. 
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2.0 To determine which wells need to have the pressure density performed, identify 

fluid density measurement(s) obtained or to be obtained from Sandia National 
Laboratory for the current calendar year. 
 

3.0 Obtain from project files and prepare a field copy of reference materials for mid-
formation depth, well construction and depth, recent water level measurements, 
and last year's density measurement. 
 

4.0 Verify pressure transducer and water-level probe calibrations are current in 
accordance with WP 10-AD3029.  Verify that within the last year, the 
pre-measured markings on the transducer cable have been manually checked 
against a calibrated measuring instrument or standard measuring tape.  Record 
equipment numbers and calibration/check due dates on Attachment. 

 
PERFORMANCE 
 
1.0 PRESSURE DENSITY SURVEY 
 

1.1 Unlock the well cap and position trailer, cable boom, and transducer cable 
directly over well bore. 

 

NOTE 
 Steps 1.2 through 1.8 do not necessarily have to be performed in the 

order in which they are listed. 
 

1.2 Record on Attachment 1: 
 

 Well Number 
 

 Test Date 
 

 Weather Conditions (general observations) 
 

 Mid-Formation Depth (ft below top of casting [btoc]) (obtain value 
from reference materials) 

 

NOTE 
 Static water level refers to the first water level measurement, intended to 

represent a relatively undistributed surface and is obtained before 
introducing the pressure transducer. 

 
1.3 Measure the static water level in accordance with WP 02-EM1014, and 

record the measurement to the nearest 0.01 feet on Attachment 1. 
 

1.4 Install pressure transducer on cable. 
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1.5 Turn on power supply to electric reel on trailer. 

 
1.6 Attach the transducer cable connector to the handheld computer. 

 
1.7 Set up test on handheld computer using the manufacturer-supplied 

pressure monitoring software. 
 

1.8 Define log name, parameters, log method, and pressure measurement 
interval (e.g., one minute). 

 
1.9 Start test and record start time on Attachment 1. 

 
1.10 Release the brake.  

 
1.11 Lower the transducer to the approximate mid-formation depth based on 

reference materials.  Perform by marking the transducer cable to the 
whole foot nearest the mid-formation depth.  Adjust the transducer so that 
the mark is on the top of the casing and set the brake.  Record transducer 
depth in the water column to the nearest 0.1 feet on Attachment 1.  If not 
near mid-formation, annotate observations in remarks section of 
Attachment 1. 
 

1.12 Remove transducer cable connection from cable reel bracket clip and 
reconnect to the handheld computer. 
 

1.13 Measure water level in accordance with WP 02-EM1014.  Record time 
(24-hour format) and water level to the nearest 0.01 feet on Attachment 1. 
 

1.14 After water temperature stabilizes to ± 0.2oC or 15 minutes, and as 
pressure measurement test runs, start to measure and record water level 
and time at approximately 5-minute intervals until stable or water level 
changes do not exceed 5/100 of a foot in two successive measurements. 
 

1.15 After the water level measurement has stabilized, take final, stabilized 
pressure measurement at water column set point using manufacturer's 
pressure monitoring software. 
 

1.16 Record time (24-hour format), stabilized pressure (±0.001 psi), and 
stabilized (final) water level (±0.01 feet) on Attachment 1. 
 

1.17 Save pressure measurement test data from the transducer to the field 
handheld computer. 
 

1.18 Calculate a field pressure density as defined in Attachment 2. 
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1.19 Record the calculated field density to the nearest 0.001 sg units on 
Attachment 1.  Record the previous year’s measurement on Attachment 1. 
 

1.20 Compare the pressure density measurement with the previous 
measurement.  If results are suspect (e.g., greater than 0.02 specific 
gravity [SG] units difference from the prior year, or SG <1.0) the test shall 
be repeated once before moving to the next well pad.  Use a second set of 
Attachments for re-run. 
 

1.21 Record basis for making re-run in Remarks section of Attachment 1 for the 
original test.  Note in Remarks section of Attachment 1 for re-run, that the 
"test is a re-run."  If re-run fails, discontinue test and report to Team Lead 
or EM&H Manager. 
 

1.22 Disconnect transducer cable connection from handheld computer and 
attach to cable reel bracket on cable drum. 
 

1.23 Record End Time (24-hour format) on Attachment 1 at last pressure 
reading. 
 

1.24 Raise water level probe from well, rinse with water and dry with clean 
cloth. 
 

1.25 Release cable reel brake and raise transducer from selected depth to 
surface, progressing at medium speed. 
 

1.26 Clean pressure transducer using soft clean cloth and fresh water. 
 

1.27 Dry pressure transducer. 
 

1.28 Remove pressure transducer from transducer cable. 
 

1.29 Return pressure transducer to storage location. 
 
2.0 PREPARE TRAILER FOR TRAVEL TO NEXT SITE 

 
2.1 Raise cable boom and place in boom brace. 

 
2.2 Secure cable and transducer connection port to boom. 

 
2.3 Turn power off with switch in tool box fixed on trailer. 
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3.0 CALCULATE AVERAGE FLUID DENSITY 
 

3.1 Calculate average fluid density using the following differential pressure 
equation: 

 
ρ     =   2.3066 P([psig]/z) 

 
Where: 

 
ρ    =   density 
P (psig)   =   transducer gauge pressure (psig) from 

vented cable 
z     =   Height of water column (ft) 

 
 Sample Calculation 
 
  ρ    =   2.3066 P([psig]/z) 
 
  Where: 
 

ρ        =   density 
  P (psig)   =   transducer pressure at water column set 

point 
  z     =   Height of water column (ft) 
 
 Given: 

Measured transducer depth =   662 (ft Btoc) 
  Water level    =   412.41 (ft Btoc) 
  Mid-formation pressure  =   1 23.726 (psig) 
  

Then:   
z     =   662 -412.41 = 249.59 

  P (psig)    =   123.726 
  

Therefore:  
ρ     =   2.3066 (123.726/249.59) = 1.143 (sg 

units) 
 

3.2 Record the calculation and results on Attachment 2.  The recorder and 
person who preparer shall review and sign Attachments 1 and 2. 
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4.0 RECORD COMPLETION AND STATUS EVALUATION 
 

4.1 EM&H personnel, check Attachments 1 and 2 for completeness and sign 
as checker. 
 

4.2 EM&H personnel, ensure that all records are archived in accordance with 
WP 15-RM. 
 

4.3 EM&H personnel, evaluate completion status for current calendar year 
relative to required active well measurements. 
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Attachment 1 – Pressure Density Field Data Sheet 

Page 1 of 1 

Attachment 1 – Pressure Density Field Data Sheet 

 
Well Number                             Test Date                        Weather    
 
Start Time                                  End Time    
 
Mid-Formation Depth                                                                                                         (ft btoc) 
 
Water Level Probe, Equipment #                                               Calibration Due      
 
Transducer Equipment #                                             Calibration Due       
 
Cable Marking, Check Due       
 
Measured Static water Level      
 
Transducer Depth in Water Column                      (ft btoc) 
 

Water Level Measurements (btoc) 
 
      Time/Feet            Time/Feet            Time/Feet      Time/Feet 
 
             /                         /                         /                         /  
 
             /                         /                         /                         /  
 
             /                         /                         /                         /  
 
Time (24-hour format)       Stabilized Pressure (psig)         Stabilized (final) Water Level (ft) 
 
                                                                                                                                              
 
Pressure Density, Field Calculation                                      (sg units)      
 
Pressure Density, Previous Measurement                            (sg units)      
 
Remarks:    
 
  
 
Test Data Recorded by          
 
Test Data Checked by            
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Attachment 2 – Density Calculation Worksheet 
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Attachment 2 – Density Calculation Worksheet 

Note:  This worksheet is provided for documentation of a manual calculation.  The 
calculation may also be completed using an Excel® (or equivalent) spreadsheet.  Print 
out spreadsheet and add preparer and check signatures. 
 

ρ    = 2.3066 (P[psig]/z) 
 
Where: 
 
 ρ     =  density  (sg units) 
 P (psig) =  transducer gauge pressure from vented cable 
 z     =  height of water column (ft) 
 
Measured Transducer depth in water column = _______  (ft Btoc) 
 
Water level      = _______  (ft Btoc) 
 
Reading of transducer in water column  = _______  (psig) 
 
 

 

 

 

 

 

 

 

 

 

 

 

Calculation prepared by  Date  

Calculation checked by  Date  
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 CHANGE HISTORY SUMMARY 
 

REVISION 
NUMBER 

DATE 
ISSUED 

DESCRIPTION OF CHANGES 

3 02/07/11 • Editorial revision to add reference and remove 
Note before section 3.10. 

4 02/22/12 • Deleted statements in Introduction and step 4.4 
about delivering data reports to NMED. 

• Added statement in Introduction concerning 
reporting requirements of the Hazardous Waste 
Facility Permit and Discharge Permit 831. 

• Modified requirement in step 4.4 to direct EM&H 
to submit monthly data to SNL and retain related 
correspondence. 

• Added Baseline Document WP 02-1 to 
References. 

• Replaced “Field Team Lead” with “EM&H Staff” 
in multiple steps. 

5 11/26/12 • Editorial revision in accordance with MD 1.1. 
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INTRODUCTION 1 
 
This procedure provides instructions on handling water level data collected at the 
Waste Isolation Pilot Plant (WIPP) site.  Data are collected and recorded on field forms 
in accordance with WP 02-EM1014.  This procedure is initiated when WIPP wells in the 
water surveillance program have been measured for a given month.  Data from this 
procedure will be utilized to comply with reporting requirements of the WIPP Hazardous 
Waste Facility Permit (Permit) and Discharge Permit 831 (DP-831).   
 
Performance of this procedure generates the following record(s), as applicable.  Any 
records generated are handled in accordance with departmental Records Inventory and 
Disposition Schedules. 
 

• Water level data, originals and check prints 
 

• Monthly water level reports 
 

• Correspondence review sheets associated with preparation of reports 
 

• Notes reflecting the data source for changes requested to groundwater 
level spreadsheets 

 
 
 REFERENCES 

DOCUMENT NUMBER AND TITLE BASELINE 
DOCUMENT 

REFERENCED 
DOCUMENT 

KEY 
STEP 

Hazardous Waste Facility Permit issued for the 
Waste Isolation Pilot Plant, Permit No. 
NM4890139088 

  1 

DOE/WIPP-99-2194, Waste Isolation Pilot Plant 
Environmental Monitoring Plan    

WP 02-1, WIPP Groundwater Monitoring 
Program Plan    

WP 02-2, WIPP Discharge Permit 831 
Monitoring Plan    

WP 02-EM1014, Groundwater Level 
Management    

WP 02-EM3001, Administrative Processes for 
Environmental Monitoring and Hydrology 
Programs 

   

WP 13-1, Nuclear Waste Partnership LLC 
Quality Assurance Program Description    
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PRECAUTIONS AND LIMITATIONS 
 

• Data entry must be performed by a person with basic Excel skills. 
 

• Validator shall be familiar with the current version of WP 02-EM1014. 
 

• Data entry (transcription of field data to spreadsheet) and checkprinting 
(validation of spreadsheet printout against field data) must be performed 
by different persons.  Each person must sign the check print and entry 
forms, according to their respective roles, as either the person performing 
the entry or check print. 

 
PERFORMANCE 
 
1.0 VERIFICATION OF COMPLETENESS 

 
1.1 Data Entry Staff, perform the following: 

 
1.1.1 Obtain the Water Level Measurement Field Data Sheet for the 

current month. 
 

1.1.2 Review Water Level Measurement Field Data Sheet for logic 
(e.g., dates and times filled in correctly, adjustment measurements 
same as previous month, text is legible). 

 
1.1.3 Make any necessary corrections to the field data sheets in 

reproducible ink, drawing a single line through the incorrect data 
and making necessary correction, then initialing and dating the 
change. 

 
2.0 DATA ENTRY AND VALIDATION 
 

2.1 Data Entry Staff, perform the following: 
 

2.1.1 Go to network file location for GW Levels.  
 

2.1.2 Copy the monthly or quarterly template file and save to the same 
directory. 

 
2.1.3 Rename the file using a three-letter abbreviation for the current 

month followed by underscore and two digits representing the year 
(e.g., Apr_07). 

 
2.1.4 Open the newly named file and using pre-assigned password, 

unprotect the worksheet. 
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2.1.5 Compare the Water Level Measurement Field Data Sheet to the 
template to determine which, if any, wells were not measured for 
the current month and delete these rows. 

 
2.2 If there are any changes to be made to the cells other than date, time, and 

depth to water (the only non-protected cells), notify the Data Entry Staff of 
this case and provide a note explaining the change and the rationale. 

 
2.3 If step 2.2 is applicable, Data Entry Staff, perform the following: 

 
2.3.1 Unprotect the cell(s), enter the new value(s), and enter the 

explanation for the change into the Environmental Monitoring and 
Hydrology (EM&H) record files (records may take the form of 
emails and notes to file from conversations with the EM&H Staff). 
 

2.3.2 Using the pre-assigned password, re-protect the worksheet. 
 

2.4 Enter date, time, and measurement from the surveyed top of casing into 
the spreadsheet from the field data sheets.  Print the worksheet, write or 
stamp “Data entry by [insert name here]” (or equivalent), and date. 

 

NOTE 
 An example of a completed worksheet page, including the static cells, is 

show in Attachment 1, Example Spreadsheet for a Monthly Water Level 
Record.  Steps 2.5 and 2.6 are to be repeated until all corrections are 
verified. 

 
2.5 Validator, perform the following: 

 
2.5.1 Verify (check print) the worksheet against the field data sheets. 

 
2.5.2 Write "Check print performed by [insert name here]" (or equivalent) 

and the date the work was reviewed. 
 

2.6 Data Entry Staff, perform the following: 
 

2.6.1 Make any corrections to the spreadsheet noted by the validator's 
check print of the worksheet. 
 

2.6.2 Save the spreadsheet containing the new worksheet for the current 
month. 

 
2.6.3 Print the worksheet, write or stamp “Data entry by [insert name 

here]” (or equivalent), and date. 
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3.0 PREPARATION OF THE MONTHLY GROUNDWATER DATA REPORT TO 

FILE 
 

3.1 Prepare the one-page report to EM&H files entitled Summary Comments 
for the Water Level Measurements for the Month of [insert current month 
and year]. 

 

NOTE 
 The following information is contained in the Summary: 
 

• Notes on any Detection Monitoring Well (DMW) elevations relative 
to the requirement in the Permit of fluctuations greater than two feet in 
the course of a year and explained therein. 
 

• Notes on any wells not measured or reported and the reason. 
 

• Calendar year of density data used (each January, the density data 
are updated with the prior calendar year density data). 

 
• Reference to WP 02-EM1014 for definition of adjustment to top of 

casing. 
 

NOTE 
 Abnormal conditions can include well pumped, well still in recovery from 

prior period pumping, leaky packer, freshwater in tubing, and other 
conditions that might make the adjusted freshwater head suspect for 
temporal or spatial correlation. 

 
3.2 Update numbered footnotes to the water level spreadsheet in consultation 

with the EM&H Staff to identify abnormal conditions in well(s). 
 

3.3 Update numbered footnotes to the water level spreadsheet in conjunction 
with the EM&H Staff to identify each DMW where the adjusted freshwater 
head changed by more than two feet in the rolling calendar year. 

 
3.4 Provide monthly data to SNL via email and retain correspondence in file 

for the month.   
 

NOTE 
 Monthly Data Reports are reviewed in accordance with WP 02-EM3001. 

 
3.5 Assemble records for the month into the monthly water level file folder and 

place in the EM&H fireproof water level cabinets.  Maintain records in 
accordance with EM&H Records Inventory and Disposition Schedule. 
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Attachment 1 – Example Spreadsheet for a Monthly Water Level Report 
 
Attachment 1 – Example Spreadsheet for a Monthly Water Level Report 
 

Groundwater Level Measurements for August 2008  

Well 
Number Zone 

Top of  
Surveyed 
 Casing 

Elevation 
 (ft amsl) 

Date Time 

Depth to Water 
from Measuring  

Point 
(feet) 

Adjustment 
(feet) 

Adjusted  
Depth to  
Water 
 (feet) 

Adjusted  
Depth to  
Water 

(m) 

Water 
Level 

(ft amsl) 

Water 
Level 

(m amsl) 

Freshwater 
Head  

(ft amsl) 

Culebra 
Midpoint 
Elevation 
(ft amsl) 

Specific 
Gravity 

Column 
Height 
(feet) 

Notes 

AEC-7 CUL 3656.99 08/15/08 10:48 614.96 0.00 614.96 187.44 3042.03 927.21 3096.90 2782.00 1.211 260.03  
C-2737 (PIP) CUL 3400.76 08/15/08 09:27 385.85 -0.60 386.45 117.79 3014.31 918.76 3017.36 2709.70 1.010 304.61  
ERDA-9 CUL 3410.17 08/15/08 08:10 397.47 -0.03 397.50 121.16 3012.67 918.26 3027.69 2693.00 1.047 319.67  
H-02b2 CUL 3378.36 08/14/08 12:45 331.97 0.00 331.97 101.18 3046.39 928.54 3050.64 2742.80 1.014 303.59  
H-03b2 CUL 3389.91 08/15/08 08:55 387.24 0.00 387.24 118.03 3002.67 915.21 3015.29 2702.20 1.042 300.47  
H-04b CUL 3333.58 08/11/08 09:27 329.21 0.00 329.21 100.34 3004.37 915.73 3006.99 2829.50 1.015 174.87  
H-05b CUL 3506.78 08/12/08 10:00 466.63 0.00 466.63 142.23 3040.15 926.64 3080.52 2596.50 1.091 443.65  
H-07b1 CUL 3163.72 08/12/08 13:54 164.41 0.00 164.41 50.11 2999.31 914.19 2999.52 2893.80 1.002 105.51  
H-09c (PIP) CUL 3407.05 08/12/08 12:27 410.73 0.07 410.66 125.17 2996.39 913.30 2996.64 2743.50 1.001 252.89  
H-10c CUL 3688.40 08/12/08 11:47 664.82 0.00 664.82 202.64 3023.58 921.59 3029.24 2316.30 1.008 707.28  
H-11b4 CUL 3410.79 08/14/08 14:07 422.83 0.00 422.83 128.88 2987.96 910.73 3009.90 2674.60 1.070 313.36  
H-12 CUL 3427.33 08/12/08 11:07 456.51 0.00 456.51 139.14 2970.82 905.51 3007.87 2588.90 1.097 381.92  
H-17 CUL 3385.24 08/14/08 14:46 417.93 0.00 417.93 127.39 2967.31 904.44 3007.54 2664.80 1.133 302.51  
H-19b0 CUL 3418.33 08/11/08 10:57 424.95 0.00 424.95 129.52 2993.38 912.38 3015.75 2664.40 1.068 328.98  
I-461 CUL 3283.61 08/14/08 09:45 238.36 0.00 238.36 72.65 3045.25 928.19 3045.94 2907.10 1.005 138.15  
SNL-01 CUL 3512.84 08/14/08 07:20 432.57 0.00 432.57 131.85 3080.27 938.87 3086.22 2900.00 1.033 180.27  
SNL-02 CUL 3323.06 08/14/08 08:33 250.73 0.00 250.73 76.42 3072.33 936.45 3074.97 2852.30 1.012 220.03  
SNL-03 CUL 3490.35 08/14/08 07:00 416.77 0.00 416.77 127.03 3073.58 936.83 3081.62 2723.80 1.023 349.78  
SNL-05 CUL 3379.98 08/14/08 08:17 305.25 0.00 305.25 93.04 3074.73 937.18 3078.17 2731.00 1.010 343.73  
SNL-06 CUL 3646.11 08/12/08 09:16 879.67 0.00 879.67 268.12 2766.44 843.21 2879.24 2307.90 1.246 458.54 1 
SNL-08 CUL 3555.73 08/12/08 10:14 544.01 0.00 544.01 165.81 3011.72 917.97 3055.57 2586.00 1.103 425.72  
SNL-09 CUL 3360.96 08/14/08 10:12 309.70 0.00 309.70 94.40 3051.26 930.02 3057.44 2793.80 1.024 257.46  
SNL-10 CUL 3377.59 08/14/08 13:07 324.50 0.00 324.50 98.91 3053.09 930.58 3056.27 2764.10 1.011 288.99  
SNL-12 CUL 3339.46 08/12/08 12:12 337.07 0.00 337.07 102.74 3002.39 915.13 3003.56 2768.60 1.005 233.79  
SNL-13 CUL 3294.22 08/14/08 13:36 284.53 0.00 284.53 86.72 3009.69 917.35 3012.84 2893.10 1.027 116.59  
SNL-14 CUL 3368.41 08/14/08 14:36 376.26 0.00 376.26 114.68 2992.15 912.01 3006.23 2698.90 1.048 293.25  
SNL-15 CUL 3479.93 08/12/08 10:43 638.37 0.00 638.37 194.58 2841.56 866.11 2906.42 2557.10 1.228 284.46 2 
SNL-16 CUL 3133.00 08/12/08 14:18 123.39 0.00 123.39 37.61 3009.61 917.33 3010.44 2926.70 1.010 82.91  
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Attachment 1 – Example Spreadsheet for a Monthly Water Level Report 
 

Groundwater Level Measurements for August 2008  

Well 
Number Zone 

Top of  
Surveyed 
 Casing 

Elevation 
 (ft amsl) 

Date Time 

Depth to Water 
from Measuring  

Point 
(feet) 

Adjustment 
(feet) 

Adjusted  
Depth to  
Water 
 (feet) 

Adjusted  
Depth to  
Water 

(m) 

Water 
Level 

(ft amsl) 

Water 
Level 

(m amsl) 

Freshwater 
Head  

(ft amsl) 

Culebra 
Midpoint 
Elevation 
(ft amsl) 

Specific 
Gravity 

Column 
Height 
(feet) 

Notes 

SNL-17 CUL 3238.06 08/12/08 13:28 231.23 0.00 231.23 70.48 3006.83 916.48 3007.54 2888.50 1.006 118.33  
SNL-18 CUL 3375.44 08/14/08 07:57 299.53 0.00 299.53 91.30 3075.91 937.54 3082.96 2824.20 1.028 251.71  
SNL-19 CUL 3222.65 08/14/08 08:44 149.55 0.00 149.55 45.58 3073.10 936.68 3073.72 2867.60 1.003 205.50  
WIPP-11 CUL 3427.78 08/14/08 11:18 361.60 0.00 361.60 110.22 3066.18 934.57 3085.03 2570.00 1.038 496.18  
WIPP-13 CUL 3405.67 08/14/08 11:44 343.36 0.00 343.36 104.66 3062.31 933.39 3082.03 2690.30 1.053 372.01  
WIPP-19 CUL 3435.11 08/14/08 12:12 388.44 0.00 388.44 118.40 3046.67 928.63 3063.46 2665.00 1.044 381.67  
WIPP-25 (PIP) CUL 3214.24 08/14/08 09:09 149.41 1.29 148.12 45.15 3066.12 934.55 3069.57 2752.30 1.011 313.82 8 
WQSP-1 CUL 3419.25 08/14/08 11:04 358.10 0.18 357.92 109.09 3061.33 933.09 3078.41 2705.60 1.048 355.73 3 
WQSP-2 CUL 3463.87 08/14/08 12:28 397.74 0.20 397.54 121.17 3066.33 934.62 3086.85 2638.80 1.048 427.53 4 
WQSP-3 CUL 3480.14 08/14/08 12:00 462.20 0.19 462.01 140.82 3018.13 919.93 3076.21 2620.30 1.146 397.83  
WQSP-4 CUL 3433.09 08/11/08 10:44 442.41 0.18 442.23 134.79 2990.86 911.61 3016.26 2652.20 1.075 338.66  
WQSP-5 CUL 3384.38 08/11/08 10:25 377.85 0.20 377.65 115.11 3006.73 916.45 3013.76 2725.70 1.025 281.03  
WQSP-6 CUL 3364.72 08/11/08 09:47 342.77 0.19 342.58 104.42 3022.14 921.15 3025.70 2767.60 1.014 254.54  
C-2737 
(ANNULUS) 

MAG 3400.76 08/15/08 09:41 254.99 0.00 254.99 77.72 3145.77 958.83      

H-02b1 MAG 3378.49 08/14/08 12:51 235.21 0.00 235.21 71.69 3143.28 958.07      
H-03b1 MAG 3390.72 08/15/08 09:07 243.96 0.00 243.96 74.36 3146.76 959.13      
H-04c MAG 3334.28 08/11/08 09:13 187.00 0.00 187.00 57.00 3147.28 959.29      
H-06c MAG 3348.69 08/14/08 10:27 280.01 0.00 280.01 85.35 3068.68 935.33     5 
H-08a MAG 3433.28 08/12/08 13:00 405.98 0.00 405.98 123.74 3027.30 922.72      
H-09c 
(ANNULUS) 

MAG 3407.05 08/12/08 12:32 269.27 0.00 269.27 82.07 3137.78 956.40      

H-10a MAG 3688.45 08/12/08 11:37 465.95 0.00 465.95 142.02 3222.50 982.22      
H-11b2 MAG 3411.86 08/14/08 14:16 274.81 0.00 274.81 83.76 3137.05 956.17     6 
H-14 MAG 3347.08 08/14/08 13:21 218.31 0.00 218.31 66.54 3128.77 953.65     7 
H-18 MAG 3414.21 08/14/08 10:48 265.04 0.00 265.04 80.78 3149.17 959.87      
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Attachment 1 – Example Spreadsheet for a Monthly Water Level Report 
 

Groundwater Level Measurements for August 2008  

Well 
Number Zone 

Top of  
Surveyed 
 Casing 

Elevation 
 (ft amsl) 

Date Time 

Depth to Water 
from Measuring  

Point 
(feet) 

Adjustment 
(feet) 

Adjusted  
Depth to  
Water 
 (feet) 

Adjusted  
Depth to  
Water 

(m) 

Water 
Level 

(ft amsl) 

Water 
Level 

(m amsl) 

Freshwater 
Head  

(ft amsl) 

Culebra 
Midpoint 
Elevation 
(ft amsl) 

Specific 
Gravity 

Column 
Height 
(feet) 

Notes 

WIPP-18 MAG 3457.57 08/14/08 12:18 307.69 0.00 307.69 93.78 3149.88 960.08      
WIPP-25 
(ANNULUS) 

MAG 3214.24 08/14/08 09:18 149.68 1.29 148.39 45.23 3065.85 934.47      

WQSP-6a DL 3363.80 08/11/08 09:56 167.26 0.26 167.00 50.90 3196.80 974.38      
                

Notes 
1.  Decreased in water elevation due to swabbing of tubing on 6/26/08 
2.  Recovering from development 09/2005 and bailing 01/2007 
3.  WQSP-1 indicated a 2.08 feet decrease in water level during the last 12 months 
4.  WQSP-2 indicated a 2.24 feet decrease in water level during the last 12 months 
5.  Responding to drilling and development of adjacent well H-6bR 
6.  Decrease in water level due to pumping on 6/26/08 and pump removal 
7.  Recovering from SNL testing 
8.  Water level measured from outer casing, not tubing 
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 CHANGE HISTORY SUMMARY 
 

REVISION 
NUMBER 

DATE 
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Limitations and Note above step 4.1.1 to allow 
trainees working under qualified supervisors to 
perform this procedure 

• Removed step 1.8 
• Changed wording in Note above step 2.3.7 for 
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• Removed Note above steps 1.7 and 2.4.1 
• Added last bullet to Note above step 3.2 
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• Removed the "a" from WQ6 and WQSP-6 from Note 

above step 3.3.1 and from step 3.3.5 
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WP 02-PC.03. 
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2.3.2, 2.3.7, 2.4.4, 3.2.1, 3.2.2, 3.2.5, 3.3.5, and 6.0. 
• Reworded Note above step 2.3.1 and 3.3.1. 
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• Added Notes above steps 3.2.3, 3.3.2, and 6.1. 
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• Reworded steps 1.3, 2.2.4, 2.3.1, 2.3.4, 3.1, 3.1.1, 
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REVISION 
NUMBER 

DATE 
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18 11/26/12 • Editorial revision in accordance with MD 1.1. 
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INTRODUCTION 1, 2, 3, 4 
 
This procedure provides Environmental Monitoring and Hydrology (EM&H) personnel 
administrative guidance for maintaining quality control for environmental monitoring/ 
surveillance and associated reporting activities.  This administrative procedure does not 
pertain to volatile organic compound (VOC) and hydrogen/methane monitoring, with the 
exception of sections 5.0 and 6.0.  Furthermore, this procedure does not pertain to 
groundwater sampling from detection monitoring wells (DMWs) of the Detection 
Monitoring Program (DMP).  In addition, this administrative procedure does not pertain 
to activities performed by Site Environmental Compliance (SEC).  This procedure may 
not necessarily be performed at one time, or in the order listed. 
 
One key component of environmental monitoring/surveillance is the collection of 
environmental samples.  The EM&H organization is responsible for collection of 
radiological and nonradiological environmental samples at the Waste Isolation Pilot 
Plant (WIPP).  Apart from VOC, hydrogen/methane and DMWs sampling, sampling by 
EM&H includes airborne particulates, soil, sediment, surface water, groundwater, 
shallow subsurface water, biota, and DP-831 site discharge (e.g. storm water infiltration 
control [SWIC]) samples.  Sampling frequency is prescribed in DOE/WIPP-99-2194 
and/or applicable permits.  Samples are submitted to subcontract laboratories for 
radiological and/or nonradiological analyses.  The EM&H Manager will ensure that a 
schedule for all EM&H programs is developed, maintained, and updated as necessary.  
This schedule is developed annually and may be modified as necessary to 
accommodate inclement weather or unforeseen circumstances. 
 
This procedure and all relevant records generated will be kept on file in the operating 
record for review upon request by U.S. Department of Energy (DOE) Carlsbad Field 
Office (CBFO) or New Mexico Environment Department (NMED).  Information and 
analytical data generated by environmental monitoring programs are considered quality 
records per Title 40 Code of Federal Regulations (CFR) Part 191, Subpart A. 
  
Performance of this procedure generates the following record(s), as applicable.  Any 
records generated are handled in accordance with departmental records inventory and 
disposition schedule (RIDS). 
 

• Data sheets and sample tracking documentation (e.g. field forms, Chain of 
Custody [CofC] records, request for analysis [RFA] forms or combined 
chain of custody/request for analysis [CofC/RFA] forms) 
 

• Regulatory reports 
 

• EM&H Manager or designee comments on draft regulatory reports 
 

• Transmittal letters 
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 REFERENCES 

DOCUMENT NUMBER AND TITLE BASELINE 
DOCUMENT 

REFERENCED 
DOCUMENT 

KEY 
STEP 

DOE Order 458.1, Radiation Protection of the 
Public and the Environment    

DOE/EH-0173T, Environmental Regulatory 
Guide for Radiological Effluent Monitoring and 
Environmental Surveillance 

  1 

DOE/WIPP-99-2194, Waste Isolation Pilot Plant 
Environmental Monitoring Plan   2 

Hazardous Waste Facility Permit, Identification 
No. NM4890139088-TSDF   3 

DP-831, Waste Isolation Pilot Plant Discharge 
Permit    

WP 02-EM.02, Integrated Sample Control Plan    
WP 02-PC.03, WIPP Hazardous Waste Facility 
Permit Reporting and Notifications Compliance 
Plan 

   

WP 13-1, Nuclear Waste Partnership LLC 
Quality Assurance Program Description   4 

WP 15-RM, WIPP Records Management 
Program    

Statement of Work (SOW) for analytical 
laboratory services    

 
PRECAUTIONS AND LIMITATIONS 
 

• Care shall be exercised in following sampling protocols to prevent 
contamination of samples 
 

• Sample hold times, packaging, and preservation guidelines shall be in 
accordance with applicable EM&H procedures. 
 

• Only personnel with a valid qualification card or personnel working under 
direct supervision of qualified personnel for the specific sampling 
procedures may perform data entries in the corresponding EM&H sample 
data sheets. 
 

• Actions to take if sample results indicate the potential for exceeding a 
regulatory limit are found in WP 02-PC.03. 
 

• Refer to WP-15 RM regarding completeness of records and definition of 
blank spaces in records.  A blank space does not, in itself, make the 
record incomplete (For example: blank "Remarks" and/or "Comments" 
spaces, unless a condition identified during the associated activity 
necessitates further explanation by way of a remark or comment).  If the 
field forms have "Yes", "No", or "N/A" boxes to be checked, one of these 
must be checked. 
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• A CofC or combined CofC/RFA record shall be maintained for samples.  
The CofC or combined CofC/RFA record shall provide a document trail of 
all persons who have custody of a given sample including the date and 
time of its transfer.  A sample is under custody if (1) it is in your 
possession; (2) it is in your view after being in your possession; (3) it was 
in your possession and you locked it up or sealed it with tamper evident 
custody seal; or (4) it is in a designated secure area (secure areas shall 
be accessible to authorized personnel only) 
 

• Shipping documents will serve to track the physical transfer of samples in 
secured/sealed shipping containers. 
 

• To ensure the integrity of samples, all samples shall be clearly and legibly 
labeled for traceability to data sheets, CofC or combined CofC/RFA from 
the time of collection through reporting date.  The CofC or combined 
CofC/RFA will be signed and dated each time custody is transferred from 
the qualified sampling personnel to laboratory personnel.  Split or 
subdivided samples (not common) shall have documentation referencing 
the original sample identification and shall have field blanks as prescribed 
in WP 02-EM.02.  Extreme care must be taken to ensure that cross-
contamination does not occur when samples are split into individual 
subsamples. 
 

• If physical labeling is obliterated, hidden, or impractical, samples shall be 
tagged, physically separated, or procedurally controlled.  Samples that 
have lost their identity shall not be used. 
 

• Nonconforming or aborted samples shall be identified and documented, 
with disposition dictated by WP 02-EM.02.  Aborted samples (e.g., air 
particulate samples) may be subject to analysis before discarding to 
ensure that no dose criteria are exceeded.  Sample disposal (after 
analyses is completed) will be per the RFA or combined CofC/RFA.  The 
CofC or combined CofC/RFA is maintained until final results for the 
analysis requested have been received in accordance with the SOW and 
data validation is completed. 
 

• If samples are shipped to a subcontract laboratory, a completed and 
signed CofC record and RFA form or combined CofC/RFA form inserted 
into a moisture proof envelope shall be included in the shipment. 
 

• Certified/calibrated equipment used for a sampling event must not have a 
recall date or calibration that is overdue.  Certified/calibrated equipment 
expires at midnight on the recall date or calibration due date.  Tag any 
equipment not meeting this specification with an 'Out-of-Service' tag. 

 
• Some specific procedures have health prerequisites (e.g., immunizations) 

that must be met before performance. 
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PREREQUISITE ACTIONS 
 
1.0 Check that required calibrations are current. 

 
2.0 Review appropriate job hazards analysis. 

 
PERFORMANCE 
 
1.0 DATA SHEET PREPARATION 

 
1.1 Obtain current specific data sheets for upcoming sampling events. 

 
1.2 GO TO section 3.0 and develop unique sample number, and 

RETURN TO step 1.3. 
 

1.3 Ensure unique sample number for each sample to be collected, is 
recorded on respective data sheet (with labels, if available). 
 

1.4 Record all available data and information before sampling proceeds. 
 
2.0 SAMPLE TRACKING 
 

2.1 Standardized forms used to document samples may include: 
 

• Chain of Custody (CofC) 
 

• Request for Analysis (RFA) (with any precautions or special 
requirements for sample preservation listed) 
 

• Combined Chain of Custody/Request for Analysis 
 

2.2 Sample Custody and Handling 
 

2.2.1 Perform maintenance on, or replace any markings or identification 
labels damaged or illegible. 

 
2.2.2 Provide protection of identification markings subject to excessive 

deterioration from environmental exposure. 
 

2.2.3 Place samples in upright position inside a stable container for 
transport. 
 

2.2.4 Maintain sample custody within sight of sampling personnel during 
sampling event; or in an access-controlled location (per 
preservative directives) at all other times. 

 
2.3 Sample Shipped to Off-Site Analytical Laboratory by EM&H. 
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NOTE 
 Preprinted multipart CofC and RFA forms must be paired to the same 

CofC/RFA number.  If the preprinted multipart combined CofC/RFA forms 
are used, pairing is not required. 

 
2.3.1 Complete all field data sheets (e.g., field forms, CofC records, 

RFA forms, combined CofC/RFA forms) and place in field data 
files before shipment. 

 
2.3.2 Retain at least one copy of the CofC, RFA or the combined 

CofC/RFA in the appropriate section of the EM&H files. 
 

2.3.3 Ship samples, with original completed CofC, RFA or the combined 
CofC/RFA inside shipping container, to off-site laboratory for 
analysis. 
 

2.3.4 Sampling coordinator, confirm via e-mail the receipt of the 
samples the following day of shipment.  Include a copy of the e-
mail in field data files. 
 

2.3.5 IF confirmation is NOT received from the analytical laboratory,  
THEN contact the analytical laboratory to determine status of 
samples. 

 

NOTE 
 If EM&H personnel are notified by the laboratory that samples were lost, 

damaged or otherwise rendered unusable during shipping, the appropriate 
personnel should be notified of possible need for resampling. 

 
2.3.6 Continue tracking status until confirmation is received or status of 

samples is determined. 
 

2.3.7 Archive analytical data packages in accordance with EM&H's 
RIDS. 

 
2.4 Samples Analyzed On-Site or Hand Delivered to Laboratory 

 
2.4.1 Complete proper sign-offs on the original CofC, RFA or the 

combined CofC/RFA by personnel releasing custody and 
laboratory personnel who take custody of the sample. 
 

2.4.2 Give original CofC, RFA or the combined CofC/RFA to laboratory 
personnel to keep with samples. 
 

2.4.3 Place at least one copy of the signed CofC, RFA or the combined 
CofC/RFA in EM&H files, along with original data sheets. 
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2.4.4 Archive analytical data packages in accordance with EM&H's 
RIDS. 

 
3.0 SAMPLE NUMBER DEVELOPMENT 
 

3.1 Determine the required type of sample number (i.e., routine or well-water 
quality) and perform the following, as applicable: 

 
3.1.1 GO TO step 3.2 to develop routine sample numbers (i.e., all 

locations and media not involving wells). 
 

NOTE 
 An environmental monitoring routine sample number consists of the 

following, compiled in descending order: 
 

• Subprogram code – two alphabetic characters (to identify the sample 
type), followed by a dash. 
 

• Location code – three alphanumeric characters (to identify the location 
the sample was obtained), followed by a dash. 

 
• Date code – eight numeric characters (to identify the year, month, and 

day the sample was collected), followed by a dash. 
 

• Specification code – numeric characters (to identify the specific sample 
from a group of samples taken at one location). 

 
  Example: AL-SMR-19990901-1.1 

 
3.2 Develop unique environmental monitoring routine sample numbers using 

steps 3.2.1 through 3.2.4. 
 

3.2.1 Determine subprogram code using table 1 and record on field 
data sheet, followed by a dash. 
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Table 1 – Subprogram Codes 
  EC Effluent Compliance 
AL Air LO-VOL  SB Sediment Bottom 
BB Biotic Beef SD Soil Deep 
BF Biotic Fish SI Soil Intermediate 
BD Biotic Deer SS Soil Surface 
BO Biotic Other (e.g., Javelina) WD Water Deep 
BQ Biotic Quail WI Water Intermediate 
BR  Biotic Rabbit WR Water Runoff 
BV Biotic Vegetation WS Water Surface 
 

3.2.2 Determine location code using table 2, and record on field data 
sheet, followed by a dash. 

 
Table 2 – Location Codes 

BHT Bottom of the Hill Tank PD2 SWICPond 2 (DP-831) 
BLK Blank PEC Pecos River 
BRA Brantley Lake PKT Poker Trap 
CBD Carlsbad PP1 Polishing Pond 1A (DP-831) 
COW Coyote Well (deionized water blank) PP2 Polishing Pond 2B (DP-831) 
COY Coyote (surface water duplicate) RED Red Tank 
EBA SWIC Evaporation Basin A (DP-831) SEC Southeast Control 
EB1 Salt Storage Extension Basin I (DP-831) SMR Smith Ranch 
EB2 Salt Storage Extension Basin II (DP-831) SOO Sample Of Opportunity* 
EPA Evaporation Pond A (DP-831) SP1 Settling Pond 1A (DP-831) 
EPB Evaporation Pond B (DP-831) SP2 Settling Pond 2A (DP-831) 
EPC Evaporation Pond C (DP-831) SPE Salt Pile Evaporation Pond (DP-831) 
FWT Fresh Water Tank SWL Sewage Lagoons (DP-831) 
HIL Hill Tank TUT Tut Tank 
H19 H-19 Evaporation Pond (DP-831) UPR Upper Pecos River 
IDN Indian Tank WAB WIPP Air Blank 
LST Lost Tank WEE WIPP East 
MLR Mills Ranch WFF WIPP Far Field 
NOY Noya Tank WIP WIPP 16 Sections 
PCN Pierce Canyon WSS WIPP South 
PD1 SWIC Pond 1 (DP-831)   

* An SOO is taken at a location that may present itself aside from any other named 
 location. 
 



Working Copy 
WP 02-EM3001 Rev. 18 Page 12 of 21 
 

NOTE 
 The date code consists of eight numbers specifying the year, month, and 

day as follows: 
 

• The year, expressed as four digits (e.g., 1999) 
 

• The month and day, expressed as two digits, with "0" preceding any 
single-digit number 
 

• No spaces are used between the numbers (e.g., September 1, 1999, 
would be 19990901) 

 

NOTE 
 For specific routine samples (e.g., air particulate, a.k.a. LO-VOL), the pre-

printed sample label may reflect a slightly different date than the "as 
collected" date on the field sample data sheet.  Field sample data sheets 
will always identify the date sampled. 

 
3.2.3 Determine date code and record on field data sheet followed by a 

dash. 
 

NOTE 
 The specification code is used to identify a particular sample from a group 

of samples of a particular type collected at a single location and on the 
same date.  This numeric code consists of two numbers separated by a 
decimal point: 

 
• The first number isolates the sample from all other samples 

in the group. 
 

• The second number indicated the number of samples in the 
group. 
 

• Examples: 2.10 – indicates sample number 2 of a group of 
 10, taken from the same location and date (i.e.,
 10 replicate samples) 

 
   1.1 – indicates one sample was taken at that 

 location and date. 
 

3.2.4 Determine specification code and record on field data sheet. 
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4.0 QUALITY ASSURANCE/QUALITY CONTROL IMPLEMENTATION 
 

4.1 Data Sheet Verification 
 

NOTE 
 Data sheets will have a specific section, or the stamping "CHECK-PRINT" 

designated on them, for the reviewer to sign or initial, and date.  The 
reviewer shall be qualified for that field process or a trainee under the 
supervision of a qualified person and both shall be independent of the 
data collector.  The reviewer may be a member of the sample collection 
team, but may not have made any of the entries being reviewed. 

 
Unverified data used outside EM&H for information only must be marked 
or noted as "INFORMATION ONLY," "PRELIMINARY," or "DRAFT." 
 

 
4.1.1 Originator, complete the original documentation. 

 

NOTE 
 The review in step 4.1.2 must be performed by a qualified individual other 

than the Originator, who did not perform entries on the data sheet being 
reviewed. 

 
4.1.2 Reviewer, check-print for the following: 

 
• All corrections single-lined out, dated, and initialed 

 
• Complete entries 

 
• Correct mathematical calculations as applicable 

 
4.1.3 Reviewer, if discrepancies are found, resolve discrepancies with 

originator or qualified designee. 
 

4.1.4 Originator or designee, make corrections on any mistakes found 
as a result of the check-print verification, and return work to 
reviewer. 

 

NOTE 
 Calculations cannot be changed after final resolution of check-print 

corrections. 
 

4.1.5 Reviewer, sign or initial, and date all check-printed pages. 
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NOTE 
 Steps 4.1.6 through 4.1.7 may be performed by any qualified personnel. 

 
4.1.6 Deliver samples to laboratory per steps 2.3 or 2.4, as applicable. 

 
4.1.7 Store, protect, and maintain data packages and field data sheets 

(records) as prescribed in WP 15-RM. 
 
5.0 REGULATORY REPORTING REVIEW PROCESS 
 

NOTE 
 The reporting and notification process is described in WP 02-PC.03.  All 

EM&H regulatory reports must undergo sufficient review by the EM&H 
Manager or designee prior to delivery to the CBFO and regulatory 
agencies.  Regulatory submittals should be thoroughly researched, well 
reasoned, and free of mistakes. 

 
5.1 Author, prepare the draft regulatory report in accordance with regulatory 

requirements. 
 

5.2 Author, or designee, checkprint all backup data and review calculations for 
accuracy – making corrections when necessary. 
 

5.3 Author, provide draft report, attachment(s) and backup documentation 
along with "reviewers' guidelines" to a qualified reviewer. 
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NOTE 
 A qualified reviewer must be the department manager or designee and 

must have the technical credentials to review the work product. 
 

NOTE 
 Reviewer’s guidelines may be written or provided verbally to the reviewer, 

but should address the following elements, depending on the complexity 
of the document.  Those items marked with "(optional)" are for reports that 
tend to provide more interpretation than mere presentation of data: 

 
• What issue or subject matter is addressed by the document? 

 
• What research was performed to prepare the draft work product? 

 
• What were the methods of data collection and where do any 

back-up calculations and references reside? 
 

• What are the programmatic and/or regulatory drivers for the work 
product (optional)? 

 
• What portions of the draft document warrant critical examination 

(optional)? 
 

• What portions of the document may likely be challenged (optional)? 
 

5.4 Reviewer, evaluate the quality of the draft report, attachment(s), and 
supporting documentation and prepare written comments to ensure the 
following goals are achieved: 

 
• Contents meet regulatory requirements for report. 

 
• Report is accurate, complete, and consistent with other related 

documents. 
 

• Organization, design, and conceptual components are clear. 
 

• When applicable, arguments are amply supported by evidence. 
 

• Data processing and usage are adequately explained. 
 

• Graphics are used effectively. 
 

• Plain language is employed. 
 

• Grammar and punctuation are correct. 
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NOTE 
In preparing comments, the reviewer is encouraged to offer alternative text 
when there are differences of opinion rather than making broad 
statements such as "rewrite to clarify."  
 
When the review is complete, the following questions should be answered 
in the reviewer's mind: 

 
• The report was technically adequate. 

 
• When applicable, persuasive reports, or portions of reports, have a 

clearly defined subject, focus, and thesis of any argument. 
 

• When applicable, there are no conceptual gaps in the reasoning of 
the document. 

 
• Data have been appropriately validated. 

 
• Calculations are correct and verified. 

 
• Conclusions are properly supported by the evidence provided. 

 
• Information is consistent with that used in other documents or, if 

not, the inconsistency is justified. 
 

• Examples and illustrations are used when appropriate and are 
effective. 

 
5.5 Reviewer, provide written comments to the author on the report and meet 

with the author to discuss any comments that may not be self-explanatory. 
 

5.6 Author, resolve written comments and produce final draft report. 
 

5.7 EM&H Manager, review the final draft product along with review 
comments to assure comments were appropriately resolved and indicate 
approval of the final regulatory report. 

 
5.8 Author; ensure that the initial draft regulatory report and written review 

comments are maintained along with correspondence and accompanying 
final report in EM&H records. 
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6.0 SOP SUBMITTAL TO NMED  
 

NOTE 
All subcontract laboratories are required to provide an initial set of 
applicable SOPs to EM&H.  In addition, all subcontract laboratories are 
required to provide updates/revisions of SOPs to EM&H by December 1st 
of each year.  The initial set and all updates/revisions will be maintained in 
the WIPP operating record and will be submitted to CBFO and NMED.  If 
SOPs contain proprietary information, copies of SOPs can be provided 
with the proprietary portions of the procedures blacked out.  All SOPs 
must be made available for viewing at laboratory and by secure internet 
portal as requested without any blackouts. 

 
6.1 EM&H, perform the following, as applicable: 

 
• For an initial set of applicable SOPs, prepare transmittal letters, 

descriptive outline or summary of SOPs, electronic attachments or 
hard copies of SOPs, and provide to CBFO and NMED for 
information purposes. 
 

• For updated/revised SOPs, prepare transmittal letters, descriptive 
outline or summary of SOPs, electronic attachments or hard copies 
of SOPs, and provide annually to CBFO by December 15th and 
NMED by December 31st of each year. 
 

• For SOPs that have not been revised, prepare transmittal letters 
that indicate no revisions, descriptive outline or summary of SOPs, 
and provide annually to CBFO by December 15th and NMED by 
December 31st of each year. 

 
7.0 PROCESS FOR REPAIR, REPLACEMENT, OR MAINTENANCE OF 

GOVERNMENT OWNED MONITORING WELLS 
 

NOTE 
The cost of maintenance, repair, or replacement of monitoring wells at 
WIPP needs to be tracked. The tracking mechanism for this will be the 
Action Request (AR) process.  Although all of the well maintenance, 
repair, or replacement is performed by subcontractor, the AR process will 
allow cost tracking by WIPP Operations.  AR will be closed in CHAMPS 
upon completion of the work by the subcontractor.  Work will be tracked to 
completion by Work Control Operations. 

 
7.1 EM&H, perform the following, as applicable: 

 
7.1.1 Develop Work Plan or Minor Maintenance List for well plugging, 

repair, replacement, or maintenance of monitoring well and keep 
with well inventory files. 
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7.1.2 Develop statement of work and independent cost estimate and 
generate purchase request with procurement for the well services. 
 

7.1.3 Generate AR for the well work utilizing the general Well 
Equipment ID on the AR, and identifying the well location, 
subcontractor being used, and costs for work, with a schedule of 
performance. 
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Attachment 1 – Example Chain-of-Custody Record 
 
Attachment 1 – Example Chain-of-Custody Record 
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Attachment 2 – Example Request for Analysis 
 
Attachment 2 – Example Request for Analysis 
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Attachment 3 – Example Combined Chain of Custody Request for Analysis 
 
Attachment 3 – Example Combined Chain of Custody Request for Analysis 
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CHANGE HISTORY SUMMARY 
 

 
REVISION 
NUMBER 

DATE 
ISSUED 

DESCRIPTION OF CHANGES 

7 08/17/10 • Added clarification to performance requirements in 
the Introduction section, second and third 
paragraphs. 

• Deleted two referenced documents from list  
• In the Precautions and Limitations section, deleted 

requirement in first bullet and added wording in 
several for clarification. 

• In step 1.2 clarified steps to be taken if answering 
N/A. 

• Added responsibility in steps 2.3, 3.3, 4.3, and 5.3. 
• Added steps 2.4, 3.4, 4.4, and 5.4. 
• Deleted attachment 5. 
• Added questions to attachments 7, 8, 10. 
• Added bullets to attachment 15. 
• Deleted questions and notes from attachments 10, 

12, 13, and 14. 
• Deleted bullets from attachment 15. 

8 02/28/12 • Changed “HWFP” references to “Permit” throughout 
document. 

• Updated References table. 
• Deleted step 7.2.1 and moved content from 7.2.2 to 

7.2. 
• Updated acronyms and references and modified 

wording for clarity in several attachments. 
• Added new entry under “Method Performance” in 

attachment 7 to address ICV analysis results. 
• Deleted Attachment 11 – Total Organic Halogen 

Data Review, EPA SW-846 9020B; renumbered 
following attachments accordingly. 

9 11/26/12 • Editorial Revision in accordance with MD 1.1. 
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INTRODUCTION 1 
 
This procedure provides instructions on performing verification and validation of 
laboratory data containing the analytical results of groundwater monitoring samples.  
This procedure is applied only to the non-radiological analyses results for compliance 
data associated with the groundwater monitoring sampling around the Waste Isolation 
Pilot Plant (WIPP) site.  The data reviewed for this procedure includes general 
chemistry parameters and Resource Conservation and Recovery Act (RCRA) 
constituents. 
 
The basis for verification and validation is provided in WP 13-1, Nuclear Waste 
Partnership LLC Quality Assurance Program Description.  Performance requirements 
for the analysis are defined in various U.S. Environmental Protection Agency (EPA) 
methods from SW-846 and from methods for the Chemical Analysis of Water and 
Wastes; from Standard Methods for the Examination of Water and WasteWater (SM) 
and from the associated laboratory standard operating procedures (SOPs).  The 
USEPA Contract Laboratory Program (CLP) National Functional Guidelines for Organic 
Data Review and Inorganic Data Review (EPA-540/R-94-012 and EPA-540/R-94-013, 
respectively) may be used for supporting information during the verification and 
validation.  The chemical analyses for the RCRA constituents are required to be in 
compliance with EPA SW-846 protocols. 
 
The results of the data verification and validation are documented in a report that 
includes a summary narrative with discussion of any anomalies and resolutions.  Data 
anomalies may include data points reported as being below the method detection limit 
(MDL) or otherwise censored over a specific range of values, missing data points 
occurring randomly in the data set, and outliers associated with RCRA regulated 
constituents as identified in the Hazardous Waste Facility Permit (“Permit”).  If a 
determination is made that there is statistically significant evidence of contamination, 
the New Mexico Environment Department (NMED) will be notified in accordance with 
WP 02-PC.03, WIPP Hazardous Waste Facility Permit Reporting and Notifications 
Compliance Plan.  Changes in the general water chemistry, as it affects the predicted 
repository performance, are evaluated by Sandia National Laboratory. 
 
Performance of this procedure generates the following record(s), as applicable.  Any 
records generated are handled in accordance with departmental Records Inventory and 
Disposition Schedules.  
 

• Verification and Validation Report including: 
 

 Summary Narrative  
 

 Attachment 2, Preliminary Review 
 

 Attachment 3, Alkalinity Data Review, SM 2320B 
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 Attachment 4, Anions (Chloride, Sulfate, and Nitrate) Data Review, 
EPA Method 300.0 

 
 Attachment 5, pH Data Review, SM 4500-H+ 

 
 Attachment 6, Specific Gravity Data Review, SM 2710F 

 
 Attachment 7, Specific Conductance Data Review, 

EPA Method 120.1 
 

 Attachment 8, Total Dissolved Solids Data Review, SM 2540C 
 

 Attachment 9, Total Suspended Solids Data Review, SM 2540D 
 

 Attachment 10, Total Organic Carbon Data Review, SM 5310B 
 

 Attachment 11, Metals Data Review, EPA SW-846 Method 6010B, 
6020A, and 7470A 

 
 Attachment 12, Volatile Organic Compounds Data Review, EPA 

SW-846 8260B and 8000B 
 

 Attachment 13, Semivolatile Organic Compounds Data Review, 
EPA SW-846 8270C and 8000B 

 
 Statistical Analysis 

 
 Telephone Conference Log(s) 

 
REFERENCES 

DOCUMENT NUMBER AND TITLE BASELINE 
DOCUMENT 

REFERENCED 
DOCUMENT 

KEY 
STEP 

Title 40 Code of Federal Regulations (CFR) Part 
264, Subpart F, “Releases from Solid Waste 
Management Units” 

   

40 CFR Part 265, Subpart F, “Ground-water 
Monitoring”    

Hazardous Waste Facility Permit, issued for the 
Waste Isolation Pilot Plant, Permit No. 
NM4890130988 

   

EPA-540/R-94-012, USEPA Contract Laboratory 
Program National Functional Guidelines for 
Organic Data Review 

   

EPA-540/R-94-013, USEPA Contract Laboratory 
Program National Functional Guidelines for 
Inorganic Data Review 
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REFERENCES 

DOCUMENT NUMBER AND TITLE BASELINE 
DOCUMENT 

REFERENCED 
DOCUMENT 

KEY 
STEP 

EPA SW-846, Test Methods for Evaluating Solid 
Waste Physical/Chemical Methods, Methods 
6010B, 6020A, 7470A, 8000B, 8260B, and 
8270C 

   

EPA Method 120.1, Specific Conductance    
EPA Method 300.0, Determination of Inorganic 
Anions by Ion Chromatography    

Standard Methods SM 5310B for Total Organic 
Carbon (TOC)    

Standard Methods SM 4500-H+ for pH    
Standard Methods SM 2540C for Total 
Dissolved Solids (TDS)    

Standard Methods SM 2540D for Total 
Suspended Solids (TSS)    

Standard Methods SM 2320B for Alkalinity    
Standard Methods SM 2710F for Specific 
Gravity    

Standard Methods SM 1030E for Cation-Anion 
Charge Balance    

Statistical Analysis of Ground-Water Monitoring 
Data at RCRA Facilities, Unified Guidance.  
EPA.  2009  

   

DOE/WIPP 98-2285, Waste Isolation Pilot Plant 
RCRA Background Groundwater Quality 
Baseline Report 

   

DOE/WIPP 99-2194, Waste Isolation Pilot Plant 
Environmental Monitoring Plan    

Waste Isolation Pilot Plant RCRA Background 
Groundwater Quality Baseline Report, 
Addendum-1, November 2000 

   

WP 02-1, WIPP Groundwater Monitoring 
Program Plan   1 

WP 02-PC.03, WIPP Hazardous Waste Facility 
Permit Reporting and Notifications Compliance 
Plan 

   

WP 02-PC3002, WIPP Hazardous Waste 
Facility Permit Change Request and Modification 
Processing 

   

WP 13-1, Nuclear Waste Partnership LLC 
Quality Assurance Program Description    

WP 15-RM, WIPP Records Management 
Program    
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PRECAUTIONS AND LIMITATIONS 
 

• Personnel performing verification and validation of inorganic and organic 
data shall have at least two years of experience with EPA SW-846 and 
other standard chemical analysis methods including generating, compiling, 
and reporting metals and/or organic analytical data. 
 

• Environmental Monitoring & Hydrology (EM&H) Manager shall be 
contacted if this procedure cannot be performed as written. 
 

• EM&H Manager shall be contacted if abnormal conditions are found 
during the performance of this procedure. 
 

• Acceptance criteria shall be consistent with EPA (or equivalent) methods 
identified in subsequent sections of this procedure. 
 

• A contract laboratory submitting data with errors will be required to correct 
errors and resubmit the data.  If any data quality assurance objectives 
were not met that could affect the usability of the data, the laboratory may 
be required to reanalyze the samples.  The only exception to this situation 
is when the groundwater sample matrix precludes achieving the quality 
assurance objectives on the associated Quality Control (QC) duplicate 
and matrix spike samples in which case, appropriate allowances will be 
made and documented. 
 

• Holding times are determined by comparing the sampling date on the 
Chain-of-Custody (CofC) form with the dates of analysis on the laboratory 
Dates Report and in the laboratory raw data.  
 

• Sample integrity can be assumed if the Sample Delivery Group (SDG) 
narrative or the sample records do not indicate problems.  If problem(s) 
are detected, then sample integrity may have been compromised.  In this 
case, validators/verifiers will use their judgment to evaluate the possible 
effects on sample analysis results. 

 
PREREQUISITE ACTIONS 
 

• This verification and validation procedure applies to compliance data as 
defined in the Permit and included in attachment 1.  Verify that 
attachment 1 is current based on changes that may have been requested 
in accordance with WP 02-PC3002, WIPP Hazardous Waste Facility 
Permit Changes Request and Modification Processing. 
 

• Obtain complete data package for verification and validation and print 
attachments 2 - 13 of this procedure. 
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• Obtain baseline report with 95 % upper tolerance limit value (UTLV) or 
95th percentile for trace metals and general chemistry indicator 
parameters listed in attachment 1. 

 
PERFORMANCE 
 
1.0 PRELIMINARY DATA REVIEW 
 

1.1 Complete Section A of attachment 2. 
 

1.2 Perform review of data package and place a check (✓) mark in the 
appropriate column (YES or NO) in Sections B and C of attachment 2.  
Record N/A for any item not applicable.  If the N/A is due to an issue with 
the data, justification should be provided on the attachment or in the 
narrative report. Section C on attachment 2 may be completed after 
completion of analysis-specific checklist. 
 

1.3 IF one or more items are either missing or incomplete,  
THEN notify the cognizant laboratory representative via telephone or 
email 
AND request the missing items.   

 
1.3.1 Document any phone conversations on a telephone conference log.   

 
1.3.2 Contact the EM&H Manager if deficiencies cannot be resolved.   

 
1.3.3 When data package is determined to be complete, GO TO step 1.4. 

 
1.4 Determine the type of data review required based on data package 

contents, and GO TO the appropriate section listed below: 
 

• Section 2.0, Indicator Parameters Review 
 

• Section 3.0, Metals Data Review 
 

• Section 4.0, Volatile Organic Compounds Data Review 
 

• Section 5.0, Semivolatile Organic Compounds Data Review 
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2.0 INDICATOR PARAMETERS REVIEW 
 

NOTE 
 The following references are applicable to the general chemistry indicator 

parameters data review and evaluation: Standard Methods SM 5310B for TOC; 
Standard Methods SM 4500-H+ for pH; Standard Methods SM 2540C for TDS; 
Standard Methods SM 2540D for TSS; Standard Methods SM 2320B for 
Alkalinity; Standard Methods SM 2710F for Specific Gravity; EPA Method 
300.0 for the anions chloride, nitrate, sulfate; and EPA Method 120.1 for 
Specific Conductance. 

 
2.1 Review the data package and place a check (✓) mark on 

attachments 3 - 10 for each question in the appropriate column (YES or 
NO).  Record N/A for any section or question that is not applicable. 
 

2.2 Evaluate and document observed discrepancies on attachments 3 - 10. 
 

2.3 Data Validator(s) shall accept, qualify, or reject the data and document 
conclusion in the narrative summary of the Verification and Validation 
Report. 

 
2.4 Data Validator(s) shall initial and date each attachment necessary and 

provide completed attachments to the Completeness Reviewer for review 
of completeness, initialing, and dating. 

 
3.0 METALS DATA REVIEW 
 

NOTE 
 The following references are applicable to the trace metals constituents data 

review and evaluation and some of the general chemistry indicator parameters:  
EPA SW-846 Methods 6010B, Inductively Coupled Plasma-Atomic Emission 
Spectrometry for metals analysis; EPA SW-846 Method 6020A Inductively 
Coupled Plasma Mass Spectrometry, EPA SW-846 Method 7470A Mercury in 
Liquid Waste (Manual Cold-Vapor Technique) for mercury analysis and/or 
EPA-540/R-94-013. 

 
3.1 Review the data package and place a check (✓) mark on attachment 11 

for each question in the appropriate column (YES or NO).  Record N/A for 
any section or question in attachment 11 that is not applicable.  
 

3.2 Evaluate and document observed discrepancies on attachment 11.  
 

3.3 Data Validator(s) shall accept, qualify, or reject the data and document 
conclusion in the narrative summary of the Verification and Validation 
Report. 
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3.4 Data Validator(s) shall initial and date each attachment necessary and 
provide completed attachments to the Completeness Reviewer for review 
of completeness, initialing, and dating. 

 
4.0 VOLATILE ORGANIC COMPOUNDS DATA REVIEW 
 

NOTE 
 The following references are applicable to volatile organic compounds data 

review and evaluation:  EPA SW-846 Method 8260B, Volatile Organic 
Compounds by Gas Chromatography/Mass Spectrometry (GC/MS) including 
the supplemental information in Method 8000B, Determinative 
Chromatographic Separations, if necessary and/or EPA-540/R-94-012. 

 
4.1 Review the data package and place a check (✓) mark on attachment 12 

for each question in the appropriate column (YES or NO).  Record N/A for 
any section or question in attachment 12 that is not applicable. 
 

4.2 Evaluate and document observed discrepancies on attachment 12.  
 

4.3 Data Validator(s) shall accept, qualify, or reject the data and document 
conclusion in the narrative summary of the Verification and Validation 
Report. 

 
4.4 Data Validator(s) shall initial and date each attachment necessary and 

provide completed attachments to the Completeness Reviewer for review 
of completeness, initialing, and dating. 

 
5.0 SEMIVOLATILE ORGANIC COMPOUNDS DATA REVIEW 
 

NOTE 
 The following references are applicable to semivolatile organic compounds 

data review and evaluation:  EPA SW-846 Method 8270C, Semivolatile 
Organic Compounds by Gas Chromatography/Mass Spectrometry (GC/MS) 
including the supplemental information in Method 8000B, Determinative 
Chromatographic Separations, if necessary and/or EPA-540/R-94-012. 

 
5.1 Review the data package and place a check (✓) mark on attachment 13 

for each question in the appropriate column (YES or NO).  Record N/A for 
any section or question in attachment 13 that is not applicable, and 
provide justification. 
 

5.2 Evaluate and document observed discrepancies on attachment 13. 
 

5.3 Data Validator(s) shall accept, qualify, or reject the data and document 
conclusion in the narrative summary of the Verification and Validation 
Report. 
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5.4 Data Validator(s) shall initial and date each attachment necessary and 
provide completed attachments to the Completeness Reviewer for review 
of completeness, initialing, and dating. 

 
6.0 OUTLIER AND POTENTIAL CONTAMINATION DETERMINATION 
 

NOTE 
 Statistical tests for outliers and evidence of contamination are performed for 

the general chemistry indicator parameters and trace metals listed in 
attachment 1. 

 
6.1 For each of the general chemistry indicator parameters and trace metals 

listed in attachment 1, identify any data points that exceed the 95 %UTLV 
or 95th percentile depending on the distribution type.  If no data points 
meet the criteria, report as such in the Verification and Validation Report, 
and proceed to section 7.0. 
 

6.2 Data points that meet the criteria in step 6.1 shall be compared with the 
baseline groundwater quality data utilizing methods described in Statistical 
Analysis of Ground-Water Monitoring Data at RCRA Facilities Unified 
Guidance (EPA 2009).  This test will be used to determine if the data point 
is an outlier or represents statistically significant evidence of 
contamination.  Prepare statistical results for inclusion in the Verification 
and Validation Report. 
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7.0 REPORTING REQUIREMENTS 
 

NOTE 
 The WIPP Groundwater Detection Monitoring Semiannual Report, which 

includes the data Verification and Validation Report, is submitted to the NMED 
within 120 days after the last sample was collected in accordance with 
WP 02-PC.03.  The annual report provides the record copy of the data 
Verification and Validation Report as required in the Permit. 

 

NOTE 
 The Permittees are to notify the NMED Secretary in writing of statistically 

significant evidence of contamination within seven calendar days of discovery.  
Discovery is defined as completion of peer review of the draft Verification and 
Validation Report.  Reporting is performed in accordance with WP 02-PC.03.  
Resampling of wells found to have potential contamination is conducted in 
accordance with the Permit. 

 
7.1 Within 90 days following the date the last sample was collected, complete 

the data Verification and Validation Report.  An example outline of this 
report is provided in attachment 14. 
 

7.2 Obtain EM&H Manager or designee review and approval as indicated by 
signature and date on the annual report, and distribute the data 
Verification and Validation Report to the EM&H Manager. 
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Attachment 1 – WIPP Groundwater Monitoring Program General Chemistry Indicator 
Parameters and Constituents 
 
Attachment 1 – WIPP Groundwater Monitoring Program General Chemistry Indicator Parameters and Constituents 

General Chemistry Parameters 

Total Dissolved Solids (TDS) Calcium  

Total Suspended Solids (TSS)   

Total Organic Carbon (TOC) Magnesium Chloride 

 Potassium  

pH   

Specific Gravity   

Specific Conductance   

Hazardous Constituents 

Volatile Organic Compounds (VOCs) Semivolatile Organic Compounds (SVOCs) Trace Metals 

Isobutanol (isobutyl alcohol) 1,2-Dichlorobenzene Antimony 

Carbon tetrachloride 1,4-Dichlorobenzene Arsenic 

Chlorobenzene 2,4-Dinitrophenol Barium 

Chloroform 2,4-Dinitrotoluene Beryllium 

1,1-Dichloroethane Hexachlorobenzene Cadmium 

1,2-Dichloroethane Hexachloroethane Chromium 

1,1-Dichloroethylene Cresols (2-, 3-, & 4-Methylphenol) Lead 

 Nitrobenzene Mercury 

trans-1,2-Dichloroethylene Pentachlorophenol Nickel 

Methyl ethyl ketone (2-butanone) Pyridine Selenium 

Methylene chloride  Silver 

1,1,2,2-Tetrachloroethane  Thallium 

Tetrachloroethylene  Vanadium 

1,1,1-Trichloroethane   

1,1,2-Trichloroethane   

Toluene   

Trichloroethylene   

Trichlorofluoromethane   

Vinyl chloride   

Xylenes   
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Attachment 2 – Preliminary Review 
 
Attachment 2 – Preliminary Review 
SECTION A 

Sample Location:   

Laboratory Name:   

Laboratory Work Order #:   

Sample Number(s):   

Reviewer Name (print):   

Reviewer Signature:   

SECTION B YES NO 
Is the SDG narrative present and certification page signed by an authorized 
representative of the laboratory? 

  

Does the SDG narrative explain problems associated with processing and analysis of 
the samples? 

  

Were the original or copy of the Chain of Custody/Request for Analysis (CofC/RFA) 
complete? 

  

Are the sample analysis summary tables present? 
  

Were sufficient data as required by the Statement of Work (SOW) available to evaluate 
the analysis results? 

  

Was an electronic data package received for preliminary review of the data? 
  

 

SECTION C GENERAL VERIFICATION AND VALIDATION YES NO 

Were data entries free of transcription error?   

Were calculations correct?   

Were the correct number of significant figures applied to reported data?   

Were trip (VOC only), field and method blanks (MB) free of contaminants?   

Note: The consistent detection of any anthropogenic compounds should be reported to the EM&H 
Manager, as well as documented and discussed in the Verification and Validation Report. 

Were any anthropogenic compounds starting to appear consistently in the samples?   

Were concentrations consistently reported in units of micrograms per liter (ug/L) for 
organics and milligrams per Liter (mg/L) for applicable general chemistry parameters 
and constituents? 

  

Were the applicable standard methods used for all the analyses?   

Note: The EM&H Manager should be contacted if the data completeness objective of 100% is not met for 
any Verification and Validation Report since resampling and/or reanalysis of Detection Monitoring 
Program (DMP) samples may be required. 
Was 100% of the sample analysis data usable and valid?   

 
    
Data Validator Date  Completeness Reviewer Date 
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Attachment 3 – Alkalinity Data Review, SM 2320B 
Attachment 3 – Alkalinity Data Review, SM 2320B 

HOLDING TIME YES NO 

Were the samples preserved at ≤6°C?   

Were the samples analyzed within 14 days of collection?   

 
REAGENTS YES NO 

Was the pH meter standardized prior to analysis of the samples using the SOP 
for pH measurement? 

  

Was 0.02 N standardized sulfuric acid used as the titrant?   

 
ANALYSIS QUEUE YES NO 

Did the sample set include a MB, Laboratory Control Sample (LCS), Matrix 
Spike (MS), and Matrix Spike Duplicate (MSD)? 

  

Was the starting pH of the sample ≤8.30?   

Was a DMP sample used for the MS/MSD?   

 
METHOD PERFORMANCE YES NO 

Did the MB contain ≤2 mg/L CaCO3?   

Did the LCS recovery meet the accuracy objective of 80-120% recovery?   

Did the MS and MSD meet the accuracy objective of 80-120% recovery?   

Did the MS/MSD analyses meet the precision objective of ≤20 RPD (Relative 
Percent Difference)? 

  

Were the MS/MSD recoveries and RPD manually recalculated as a check on 
the accuracy of the reported values? 

  

 
    
Data Validator Date  Completeness Reviewer Date 
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Attachment 4 – Anions (Chloride, Sulfate, and Nitrate) Data Review, EPA Method 300.0 
Attachment 4 – Anions (Chloride, Sulfate, and Nitrate) Data Review, EPA Method 300.0 

HOLDING TIME YES NO 

Were the samples preserved at ≤6°C?   

Were the samples analyzed within 48 hours of collection for nitrate analysis?   

Were the samples analyzed within 28 days of collection for analysis of chloride 
and sulfate? 

  

 
ANALYSIS QUEUE YES NO 

Was at least a 5-point calibration curve analyzed for the target anions?   

Was a second source Initial Calibration Verification (ICV) analyzed at the 
beginning of the sample queue? 

  

Were Continuing Calibration Verification (CCV) standards of differing 
concentrations analyzed periodically throughout the sample set? 

  

Were a MB, LCS, MS, and MSD analyzed with the sample set?   

Was a DMP sample used for the MS/MSD?   

 
METHOD PERFORMANCE YES NO 

Was the MB concentration of the anions <MRL (Method Reporting Limit)?   

Did the ICV and CCV analyses meet the accuracy objective of 90-110% 
recovery? 

  

Did the LCS meet the accuracy objective of 90-110% recovery?   

NOTE:  If the normal MS spike concentration is < 25% of the native sample concentration (i.e., 
high native sample concentration) the MS and MSD recoveries and precision are not applicable. 
Did the MS and MSD analyses of applicable anions meet the accuracy 
objective of 80-120% recovery? 

  

Did the MS/MSD analyses of applicable anions meet the precision objective of 
≤20 RPD? 

  

 
QUANTITATION YES NO 

Were any of the samples diluted to bring the anion concentrations within the 
calibration range of the instrument? 

  

Were the appropriate dilution factors applied to the results?   
 
    
Data Validator Date  Completeness Reviewer Date 
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Attachment 5 – pH Data Review, SM 4500-H+ 
 
Attachment 5 – pH Data Review, SM 4500-H+ 

HOLDING TIMES YES NO 

Were the samples preserved at ≤6°?   

Were the samples analyzed within five (5) days of receipt?   

 
CALIBRATION YES NO 

Was the temperature recorded for each pH measurement?   

Were at least two standard buffer solutions used to calibrate the instrument?   

Was the slope of the pH calibration curve recorded and greater than 95%?   

 
SAMPLE ANALYSIS YES NO 

Did the standard buffers bracket the pH range of the samples?   

Was a CCV analyzed within and at the end of the sample batch?   

Was the sample analysis temperature within 2°C of the buffer analysis 
temperature? 

  

Was the pH recorded to the nearest 0.1 pH unit?   

Was the pH of one of the samples measured in duplicate?   

 
METHOD PERFORMANCE YES NO 

Did the ICV read within ±0.1 pH unit of the assigned value?   

Did the CCV read within ±0.1 pH unit of the assigned value?   

Did the duplicate sample read within ±0.1 pH unit of the primary sample?   
 
    
Data Validator Date  Completeness Reviewer Date 
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Attachment 6 – Specific Gravity Data Review, SM 2710F 
Attachment 6 – Specific Gravity Data Review, SM 2710F 

SAMPLE ANALYSIS YES NO 
Were the samples allowed to warm to near room temperature prior to 
measurement of specific gravity? 

  

Was the temperature of the specific gravity measurements recorded?   

Was the mass of at least 5.0 mL of the water sample measured?   

Were the weights recorded to the nearest 0.1 mg?   

Was the distilled (DI) water control sample at room temperature?   

Was the Temperature Correction Factor recorded?   
 
    
Data Validator Date  Completeness Reviewer Date 
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Attachment 7 – Specific Conductance Data Review, EPA Method 120.1 
Attachment 7 – Specific Conductance Data Review, EPA Method 120.1 

HOLDING TIMES YES NO 

Were the samples maintained at ≤6°C prior to analysis?   

Were the samples allowed to warm to room temperature prior to analysis?   

Were the samples analyzed within 28 days of collection?   

 
CALIBRATION YES NO 

Was the instrument initially calibrated with a µmhos/cm standard?   

Was a second source ICV conductivity standard at about 1413 
µmhos/cm used to check the conductivity meter calibration? 

  

Was the proper Temperature Correction Factor applied to the conductivity 
measurements? 

  

 
ANALYSIS QUEUE YES NO 

Was a second source ICV at a concentration of about 1413 µmhos/cm 
analyzed prior to the samples? 

  

Was a CCV analyzed within and at the end of the sample queue (rotate 
between 10, 100, 1000, and 10,000 µmhos/cm conductivity standards)? 

  

Was one of the samples analyzed in duplicate?   

 
METHOD PERFORMANCE YES NO 

Did the ICV analysis yield a concentration within 90-110% of the standard 
concentration? 

  

Did the CCV analyses yield a concentration within 90-110% of the standard 
concentration? 

  

Did the duplicate sample meet the precision objective of ≤20 RPD?   
 
    
Data Validator Date  Completeness Reviewer Date 
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Attachment 8 – Total Dissolved Solids Data Review, SM 2540C 
Attachment 8 – Total Dissolved Solids Data Review, SM 2540C 

HOLDING TIMES YES NO 

Were the samples maintained at ≤6°C prior to analysis?   

Were the samples analyzed within 7 days of collection?   

 
ANALYSIS QUEUE YES NO 

Did the sample set contain a MB, LCS, MS, and MSD?   

Was a DMP Sample used for the MS/MSD?   

Was the volume of each sample 100 mL?   

Were any DMP samples diluted prior to processing?   

Were the samples dried twice at 180°C?   

Was the MS/MSD spike concentration higher than 25% of the native sample 
concentration and thus usable for recovery determination? 

  

 
METHOD PERFORMANCE YES NO 

Was the difference between consecutive dry weights ≤0.0020g (2.0 mg)?   

Did the LCS analysis meet the accuracy objective of 80-120% recovery?    

Did the MS/MSD analyses meet the accuracy objective of 80-120% recovery?   

If usable results were obtained from the MS/MSD, did the analyses meet the 
precision objective of ≤ 20 RPD? 

  

 
    
Data Validator Date  Completeness Reviewer Date 
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Attachment 9 – Total Suspended Solids Data Review, SM 2540D 
Attachment 9 – Total Suspended Solids Data Review, SM 2540D 

HOLDING TIMES YES NO 

Were the samples maintained at ≤6°C prior to analysis?   

Were the samples analyzed within 7 days of collection?   

Were the samples allowed to warm to room temperature prior to filtration?   

 
ANALYSIS QUEUE YES NO 

Did the sample set contain a MB, LCS, and duplicate sample?   

Was the volume of each sample 100 mL?   

Were the samples dried twice at approximately104°C?   

 
METHOD PERFORMANCE YES NO 

Was the difference between consecutive dry weights <0.0005 g (0.5 mg)?   

Was the MB result <5.0 mg/L?   

Did the duplicate analyses meet precision objective of ≤15 RPD?   
 
    
Data Validator Date  Completeness Reviewer Date 
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Attachment 10 – Total Organic Carbon Data Review, SM 5310B 
Attachment 10 – Total Organic Carbon Data Review, SM 5310B 

HOLDING TIMES YES NO 

Were the samples maintained at ≤6°C prior to analysis?   

Were the samples preserved with acidification to pH<2?   

Were the samples analyzed within 28 days of collection?   

 
ANALYSIS QUEUE YES NO 

Was the instrument calibrated daily with a 5-point calibration curve?   

Were second source ICV standards at 5 mg/L and 50 mg/L analyzed with the 
sample set? 

  

Did the sample set include an Initial Calibration Blank (ICB), MB, LCS, LCSD, 
MS, and MSD? 

  

Was a DMP sample used for the MS/MSD?   

Were Continuing Calibration Blanks (CCB) analyzed after the ICV and CCV?   

Were quadruplicate measurements taken for each sample?   

Were both the average and the range reported for the quadruplicate 
measurements? 

  

 
METHOD PERFORMANCE YES NO 

Did the calibration curve yield a correlation coefficient of at least 0.995 
(R2≥0.995)? 

  

Did the ICVs meet the accuracy objective of 90-110% recovery?   

Were the results for the MB, the ICB and CCB < MRL?   

Did the LCS and LCSD meet the accuracy objective of 80-120% recovery?    

Did the MS and MSD meet the accuracy objective of 75-125% recovery?   

Did the MS/MSD analyses meet the precision objective of ≤20 RPD?   

 
    
Data Validator Date  Completeness Reviewer Date 
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Attachment 11 – Metals Data Review, EPA SW-846 6010B, 6020A and 7470A 

HOLDING TIMES YES NO 
Based on the CofC and/or SDG narrative, were aqueous samples preserved to 
pH≤2 with nitric acid?  

  

Were holding times met for all sample digestions and analyses? Maximum 
holding time is 28 days for Mercury and 6 months for metals.  (EPA SW-846, 
Chapter 3, Table 3-2) 

  

Was the integrity of each sample intact?   

Were the analysis dates on the laboratory analysis summary form and the raw 
data sheets identical? 

  

 
INDUCTIVELY COUPLED PLASMA (ICP) CALIBRATION, EPA SW-846 

6010B YES NO 

Was the correlation coefficient of the initial calibration ≥0.995 for each metal?   

Were a calibration blank and at least one calibration standard analyzed for 
daily calibration for each batch of samples? 

  

Was the initial ICV analyzed immediately after calibration and prior to sample 
analysis? 

  

Was the ICV prepared from a second source standard and at a mid-range 
concentration of the calibration curve? 

  

Did the ICV analysis meet the accuracy objective of 90-110% recovery for all 
target metals? 

  

Were CCV standards analyzed at a frequency of once for every 10 samples 
and at the end of the sample queue? 

  

Did the CCV analysis meet the accuracy objective of 90-110% recovery for all 
target metals? 

  

 
ICP BLANKS YES NO 

Was an ICB analyzed immediately after the ICV?   

Were CCBs analyzed in the sample queue every 10 samples and immediately 
after the CCVs to evaluate drift, sensitivity, and contamination? 

  

Were the ICB and CCB analysis results all <MRL for each metal?   

 

ICP INTERFERENCE CHECK SAMPLE YES NO 

Were Interference Check Standards (ICS & ICS Element) analyzed daily prior 
to sample analysis? 

  

Were the concentrations of all the trace metals (not including Fe, Ca, Mg, and 
AI) < two times the MRL in the ICS? 

  

Did the recoveries of the trace metals in the ICS Element standards meet the 
accuracy objective of 80-120% recovery? 
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Attachment 11 – Metals Data Review, EPA SW-846 6010B, 6020A, and 7470A 
 

ANALYSIS QUEUE YES NO 
Did the sample set include a LCS, LCSD, MS, and MSD along with the 
requisite QC blanks and check standards (MB, ICV, ICB, CCB, ICS, and ICS 
Element)? 

  

Was a DMP sample used for the MS and MSD?   

 
METHOD PERFORMANCE YES NO 

Were the concentrations of any metals detected in the method blanks at a 
concentration < MRL? 

  

Did the metals in the LCS meet the accuracy objective of 80-120% recovery?   

Did the metals in the MS and MSD meet the accuracy objective of 75-125% 
recovery? 

  

Did the precision of the MS/MSD recoveries for each metal meet the precision 
objective of ≤ 20 RPD? 

  

 
COLD VAPOR ATOMIC ABSORPTION MERCURY ANALYSIS, EPA SW-846 

7470A YES NO 

Were the samples digested within 28 days of sample collection?   

Was the instrument calibrated daily with a minimum of 3 calibration standards 
and a calibration blank? 

  

Did the calibration curve meet the 0.995 correlation coefficient criteria?   

Was the ICV standard prepared from a second source standard and at a mid-
range concentration of the calibration curve? 

  

Did the ICV analysis meet the accuracy objective of 90-110% recovery?   

Were CCV standards analyzed at a frequency of once every 10 samples and at 
the end of the sample queue? 

  

Did the CCV analyses meet the accuracy objective of 80-120% recovery?   

Did the sample set contain a MB, LCS, MS, and MSD?   

Was a DMP Sample used for the MS/MSD?   

Was the concentration of any mercury in the MB, ICB, and CCB < MRL?   

Did the mercury in the LCS and LCSD meet the accuracy objective of 80-120% 
recovery? 

  

Did the mercury in the MS and MSD meet the accuracy objective of 75-125% 
recovery? 

  

Did the MS/MSD analyses meet the precision objective of ≤20 RPD?   
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ICP/MS Analysis for Selected Trace Metals, e.g., As, Sb, Se, and TI, by 
EPA SW-846 6020A YES NO 

Was the holding time met for the ICP/MS analysis?   

Did the analysis batch include a method blank, LCS, LCSD, MS, and MSD?   

Was a DMP sample used for the MS/MSD?   

Was an ICV analyzed after the initial calibration?   

Were a CCB and CCV analyzed once for every 10 samples?   

Did the CCV meet the accuracy objective of 90-110% recovery?   

Was the concentration of any metals detected in the CCB at < 0.001 mg/L?   

Did the metals in the LCS and LCSD meet the accuracy objective of 85-115% 
recovery? 

  

Did the metals in the MS/MSD samples meet the accuracy objective of 75-
125% recovery? 

  

Did the precision of the MS/MSD analyses meet the precision objective of <20 
RPD? 

  

 
    
Data Validator Date  Completeness Reviewer Date 
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Attachment 12 – Volatile Organic Compounds Data Review, EPA SW-846 8260B and 8000B 

HOLDING TIMES YES NO 
Based on the CofC and/or SDG narrative, were aqueous samples preserved to 
pH≤2 with hydrochloric acid?  

  

Based on the CofC and/or SDG narrative, were the samples received and 
maintained at ≤6°C?  

  

Was the analysis holding time of 14 days met for all samples?    

Were the analysis dates on the laboratory analysis summary form and the raw 
data sheets identical? 

  

Was the integrity of each sample intact, e.g., no air bubbles in the vials?   

 
GC/MS INSTRUMENT PERFORMANCE CHECK YES NO 

Was a 4-bromofluorobenze (BFB) tuning compound analysis performed at the 
beginning and every 12 hours during VOC instrument operation? 

  

Were the tuning mass assignments correct?   

Was the ion abundance listing normalized to m/z (mass per unit charge) 95?   

Were the ion abundance criteria listed in Method 8260 met?   

 
INITIAL CALIBRATION YES NO 

Were a minimum of 5 calibration standards used for the initial calibration?   

Did the calibration standards contain all the target VOC compounds?   

Was the low standard at or below the concentration of the MRL, e.g., 5.0 µg/L?   

Were the samples quantified using the average relative response factors from 
the initial calibration curve? 

  

Did the calculated percent Relative Standard Deviations (RSDs) of the average 
Relative Response Factors (RRFs) meet the ≤ 15% RSD objective for all the 
compounds except for the Calibration Check Compounds (CCCs) where the % 
RSD requirement is ≤ 30% RSD? 

  

Alternatively were the samples quantified relative to the initial calibration 
standards using linear and/or quadratic regression curves yielding R2 
coefficients of > 0.990? 

  

Were all the samples analyzed within 12 hours of an instrument performance 
check Standard (ICV or CCV) which verified the accuracy of the selected 
quantitation technique to be within 20% of the expected concentration? 
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Attachment 12 – Volatile Organic Compounds Data Review, EPA SW-846 8260B and 
8000B 
 

CONTINUING CALIBRATION VERIFICATION YES NO 
Were CCV standards analyzed prior to samples and every 12 hours thereafter 
during instrument operation? 

  

Did the reported concentrations of the VOCs in the CCVs agree to within 20% 
difference (bias) of the standard CCV concentration?  Note that the CCV 
concentration may be calculated using RRFs or linear regression. 

  

 
BLANKS YES NO 

Was a MB analyzed for each 12-hour period of GC/MS instrument operation?   
Note:  Review shall include both forms and raw data chromatograms.  
Was a trip blank (one per DMP sample set) analyzed?   

Was a field blank analyzed (one per DMP sample set)   

Were the concentrations of any VOCs detected in the MB samples < MRL?    

Were the concentrations of any VOCs detected in the trip blank or field blank 
samples < MRL? 

  

 
SYSTEM MONITORING COMPOUNDS (SURROGATES) YES NO 

Note:  Flag the data if System Monitoring Compound (SMC) recoveries are outside the recovery 
objective with no evidence of sample reanalysis.  

Were a minimum of three (3) SMCs added to all samples and blanks prior to 
GC/MS analysis?   

Were the SMC recoveries reported on the SMC recovery form consistent with 
the raw data?   

Did the SMC recoveries meet the 70-130% recovery objective or the QC 
recovery chart limits established historically by the laboratory?   

Did the lab need to reanalyze any samples because the SMC recovery 
objective was not met?   
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Attachment 12 – Volatile Organic Compounds Data Review, EPA SW-846 8260B and 
8000B 
 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE YES NO 

Were a MS and MSD prepared and analyzed with each DMP sample set?   

Were the MS/MSD samples spiked with all the DMP target VOCs?   

Was a DMP sample used to generate the MS/MSD samples?   

Did the MS/MSD recoveries for target DMP target VOCs meet the recovery 
objective specified in the EPA Functional Guidelines?  (60-140% recovery) or 
QC recovery control chart limits established historically by the laboratory. 

  

Did the precision of the MS/MSD recoveries meet the precision objective of 
≤30 RPD? 

  

 
LABORATORY CONTROL SAMPLES YES NO 

Was a LCS sample prepared and analyzed with each DMP sample set?   

Was the LCS sample spiked with all the DMP target VOCs?   

Did the LCS recoveries for all the target VOCs meet the 70-130% recovery 
objective? 

  

Did the precision of any duplicate LCS or duplicate analyses of a single LCS 
meet the precision objective of ≤20 RPD? 

  

 
INTERNAL STANDARDS YES NO 

Were the retention times of the internal standards (IS) in the samples within 
±30 seconds of the retention times of the IS in the associated CCV? 

  

Were the areas of the IS in the samples within -50% to +100% of the areas in 
the associated CCV? 

  

 
TARGET COMPOUND IDENTIFICATION YES NO 

Were the Relative Retention Times (RRTs) of any target VOCs detected in the 
samples within ±0.06 RRT units of the RRT of the compounds in the nearest 
CCV? 

  

Were all the major peaks in the GC/MS total ion chromatogram identified either 
on the chromatogram or on the associated quantitation report? 
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Attachment 12 – Volatile Organic Compounds Data Review, EPA SW-846 8260B and 
8000B 
 

TENTATIVELY IDENTIFIED COMPOUNDS YES NO 
Was a forward search of the VOC mass spectral library performed on all 
samples and blanks to check for the presence of any non-target compounds? 

  

Note: When a low-level nontarget compound that is a common artifact or laboratory 
contaminant is detected in a sample, a thorough check of blank chromatograms may require 
looking for peaks that are less than 10% of the IS height, but present in the blank chromatogram 
at similar RRTs. 
Were any VOC Tentatively Identified Compounds (TICs) detected in the MB 
samples? 

  

Were any VOC TICs detected in the groundwater samples?   
 
    
Data Validator Date  Completeness Reviewer Date 
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Attachment 13 – Semivolatile Organic Compounds Data Review, EPA SW-846 8270C and 8000B 

HOLDING TIMES YES NO 
Based on the CofC and/or SDG narrative, were the samples received and 
maintained at ≤6°C? 

  

Were the samples extracted within 7 days of sample collection?   

Were the extracts analyzed within 40 days of sample extraction?   

Were the analysis dates on the laboratory analysis summary form and the raw 
data sheets identical? 

  

Was the integrity of each sample intact?   

 
GC/MS INSTRUMENT PERFORMANCE CHECK YES NO 

Was a DFTPP (decafluorotriphenylphosphine) tuning compound analysis 
performed at the beginning and every 12 hours during SVOC instrument 
operation? 

  

Were the tuning mass assignments correct?   

Was the ion abundance listing normalized to m/z 198?   

Were the ion abundance criteria listed in Method 8270C met?   

 
INITIAL CALIBRATION YES NO 

Were a minimum of five (5) calibration standards used for the initial calibration?   

Did the calibration standards contain all the target SVOCs?   

Was the low standard at or below the MRL for the method, e.g., 5.0 ug/mL in 
the standard? 

  

Were the samples quantified using the average relative response factors from 
the initial calibration curve?   

Did the calculated percent Relative Standard Deviations (RSDs) of the average 
Relative Response Factors (RRFs) meet the ≤ 15% RSD objective for all the 
compounds except for the Calibration Check Compounds (CCCs) where the % 
RSD requirement is ≤ 30% RSD? 

  

Alternatively were the samples quantified relative to the initial calibration 
standards using linear and/or quadratic reqression curves yielding R2 
coefficients of > 0.990? 

  

Were all the samples analyzed within 12 hours of an instrument performance 
check Standard (ICV or CCV) which verified the accuracy of the selected 
quantitation technique to within 20% of the expected concentration? 
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Attachment 13 – Semivolatile Organic Compounds Data Review, EPA SW-846 8270C 
and 8000B 
 

CONTINUING CALIBRATION VERIFICATION YES NO 
Were CCV standards analyzed prior to samples and every 12 hours thereafter 
during instrument operation?      

  

Did the reported concentrations of the SVOCs in the CCVs agree to within 20% 
difference (bias) of the average of the CCV standard concentration?  Note that 
CCV concentrations may be calculated using RRFs or linear regression. 

  

 
BLANKS YES NO 

Was a MB extracted along with each SDG batch?   

Note:  Review shall include both forms and raw data chromatograms. 

 Were the concentrations of any SVOCs detected in the MB sample < MRL?   

 
SURROGATE SPIKES YES NO 

Were three (3) base-neutral and three (3) acid surrogate spike recovery 
compounds spiked into the groundwater and QC samples prior to extraction? 

  

Were the surrogate recoveries reported on the surrogate recovery form 
consistent with the raw data? 

  

Note: Flag the data if surrogate recoveries are outside the objective range with no evidence of 
sample re-injection or re-extraction. 
Did the surrogates meet the recovery objective of 15-110% for acid surrogates 
and 30-130% for base neutral surrogates or were the recoveries within the 
historical control chart limits established by the laboratory for aqueous 
samples? 

  

Did the laboratory need to re-inject or re-extract any samples because the 
surrogate recovery objective was not met? 

  

 
MATRIX SPIKE/MATRIX SPIKE DUPLICATE YES NO 

Were a MS and a MSD prepared and analyzed for each batch of DMP 
samples? 

  

Were the MS/MSD samples spiked with all the DMP target SVOCs?   

Was a DMP sample used to generate the MS/MSD samples?   

Did the MS/MSD recoveries for the DMP target SVOCs meet the recovery 
objective of 40-140% for base neutral compounds and 30-130% for acid 
compounds or the QC recovery control chart limits established historically by 
the laboratory for aqueous samples? 

  

Was the precision of the MS/MSD recoveries calculated and reported?   

Did the MS/MSD recoveries meet the precision objective of ≤30 RPD?   
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Attachment 13 – Semivolatile Organic Compounds Data Review, EPA SW-846 8270C 
and 8000B 
 

LABORATORY CONTROL SAMPLES YES NO 

Was a LCS prepared and analyzed for each batch of DMP samples?   

Was the LCS sample spiked with all the target SVOCs?   

Did the LCS recoveries meet the accuracy objectives of 40-140% recovery for 
base neutral compounds and 30-130% recovery for acidic compounds? 

  

Did the precision of any duplicate LCS or duplicate analyses of a single LCS 
meet the precision objective of ≤ 20 RPD for each compound? 

  

 
INTERNAL STANDARDS YES NO 

Were a minimum of six (6) IS spiked into extracts of samples and blanks prior 
to GC/MS analysis? 

  

Were the retention times of the IS within ±30 seconds of the retention times of 
the IS in the associated CCV? 

  

Were the areas of the IS within -50% to +100% of the areas in the associated 
CCV?   

 
TARGET COMPOUND IDENTIFICATION YES NO 

Were the RRTs of any target SVOCs detected in the samples within ±0.06 
RRT units of the RRT of the compounds in the nearest CCV? 

  

Were all the major peaks in the GC/MS total ion chromatogram identified either 
on the chromatogram or on the associated quantitation report? 

  

 
TENTATIVELY IDENTIFIED COMPOUNDS YES NO 

Was a forward search of the mass spectral library performed on all samples 
and blanks to check for the presence of any non-target compounds? 

  

Note: When a low-level nontarget compound that is a common artifact or laboratory 
contaminant is detected in a sample, a thorough check of blank chromatograms may require 
looking for peaks that are less than 10% of the IS height, but present in the blank chromatogram 
at similar RRTs. 

Were any SVOC TICs detected in the MB sample?   

Were any SVOC TICs detected in the groundwater samples? 
  

 
    
Data Validator Date  Completeness Reviewer Date 
 
 



Working Copy 
WP 02-EM3003 Rev. 9 Page 34 of 37 
 
Attachment 14 – Example of Data Verification and Validation Report Outline 
 
Attachment 14 – Example of Data Verification and Validation Report Outline 
For each well include: 
 
• Data Verification and Validation Narrative 

 
 Sample Summary 

 
 Results Summary - Identify detects for the target DMP trace metals, 

volatile organic compounds and semivolatile organic compounds.  Identify 
presence or absence of detects, and tentatively identified compounds.  
Identify presence or absence of data points exceeding 95% UTLV or 95th 
percentile.  If a statistical evaluation is required, report results. 

 
 Summary for Volatile Organic Compounds Analysis - Identify 

constituents analyzed and procedures used.  List observations and 
resolutions to discrepancies regarding the quality of the data as 
determined from the data verification and validation. 

 
 Summary for Semi-volatile Organic Compounds Analysis - Identify 

constituents analyzed and procedures used.  List observations and 
resolutions to discrepancies regarding the quality of the data as 
determined from the data verification and validation. 

 
 Summary for Trace Metals Analysis - Identify elements analyzed and 

procedures used.  List observations and resolutions to discrepancies 
regarding the quality of the data as determined from the data verification 
and validation. 

 
 Summary for General Chemistry Indicator Parameter Analyses - 

Identify analyses completed and procedures used.  List observations and 
resolutions to discrepancies regarding the quality of the data as 
determined from the data verification and validation. 

 
 Overall Data Package 

 
• Verification and Validation Checklists 

 
 Attachment 2 – Preliminary Review 

 
 Attachments 3 - 13 covering target general chemistry indicator 

parameters, trace metals, volatile organics, and semivolatile organics. 
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Attachment 14 – Example of Data Verification and Validation Report Outline 
 

• Groundwater concentration and precision summary for trace metals, dissolved 
cations, and general chemistry indicator parameters include: 
 
 MRLS 
 MDLS 
 Data Flags 
 Duplicate groundwater analysis results 
 Precision of duplicate groundwater results as RPD 
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Attachment 15 – Acronyms/Abbreviations 

BFB 4-bromofluorobenzene 
CCB Continuing Calibration Blank 
CCC Calibration Check Compounds 
CCV Continuing Calibration Verification 
CFR Code of Federal Regulations 
CLP USEPA Contract Laboratory Program 
CofC/RFA Chain of Custody/Request for Analysis Form 
DMP Detection Monitoring Program 
EM&H Environmental Monitoring & Hydrology 
EPA U.S. Environmental Protection Agency 
GC/MS Gas Chromatograph/Mass Spectrometer 
ICB Initial Calibration Blank 
ICS Interference Check Standards 
ICV Initial Calibration Verification 
IS Internal Standards 
LCS Laboratory Control Sample 
LCSD Laboratory Control Sample Duplicate (analysis step only) 
MB Method Blank (generally equivalent to a preparation blank) 
MDL Minimum Detection Limit 
MRL Method Reporting Limit 
MS Matrix Spike 
MSD Matrix Spike Duplicate 
NMED New Mexico Environment Department 
Permit Hazardous Waste Facility Permit 
QA Quality Assurance 
QC Quality Control 
%R Percent Recovery 
R2 Correlation Coefficient 
RCRA Resource Conservation and Recovery Act 
RPD Relative Percent Difference 
RRF Relative Response Factors 
RRT Relative Retention Times 
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Attachment 15 – Acronyms/Abbreviations 
 
 

RSD Relative Standard Deviation 
SDG Sample Delivery Group 
SM Standard Methods 

SMC System Monitoring Compound (equivalent to surrogate recovery 
compound) 

SOP Standard Operating Procedure 
SOW Statement of Work 
SVOC Semivolatile Organic Compound 
TDS Total Dissolved Solids 
TIC Tentatively Identified Compounds 
TOC Total Organic Carbon 
TSS Total Suspended Solids 
UTLV Upper Tolerance Limit Value 
VOC Volatile Organic Compound 
WIPP Waste Isolation Pilot Plant 
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 CHANGE HISTORY SUMMARY 
 

REVISION 
NUMBER 

DATE 
ISSUED 

DESCRIPTION OF CHANGES 

6 01/31/12 • Removed 3rd paragraph of step 4.2.2 on 
Transportation or SEC providing containers. 

• Added wording to 4th paragraph of step 4.2.2 on 
labeling waste hazardous if suspected to be 
hazardous until analytical results show 
otherwise. 

• Changed "should" to "must" in step 4.4.1 on PRs 
for chemical routed to SEC for approval. 

• Moved paragraph on surplus materials from 5th 
to 3rd paragraph of step 4.4.1. 

• Added "must be inspected" for leaks to 4.6(E). 
7 12/14/12 • Editorial revision in accordance with MD 1.1. 
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1.0 INTRODUCTION 1,2,3,4 
 
This plan describes the responsibilities and handling requirements for hazardous and 
universal wastes generated at the Waste Isolation Pilot Plant (WIPP).  It is meant to 
ensure that these wastes are properly handled, accumulated, and transported to an 
approved Treatment, Storage, Disposal Facility (TSDF) in accordance with applicable 
state and federal regulations, U.S. Department of Energy (DOE) Orders, and Nuclear 
Waste Partnership LLC (WTS) policies and procedures.  This plan implements 
applicable sections of 20.4.1.100-1102 New Mexico Administrative Code (NMAC), 
Hazardous Waste Management (incorporating 40 Code of Federal Regulations [CFR] 
Parts 260-268 and 273).  For simplicity, citations from 40 CFR are used in the text of 
this plan. 
 
2.0 RECORDS 
 
Records generated by this plan include the Resource Conservation and Recovery Act 
(RCRA) Biennial Report, the Annual Hazardous Waste Fee Report, Toxic Release 
Inventory (TRI) Report, exception reports, and requests for Satellite Accumulation Area 
(SAA) activation, relocation, and deactivation. 
 
3.0 DEFINITIONS 
 

NOTE 
 Acutely hazardous waste is not presently generated, nor is it anticipated to 

be generated, at WIPP.  In the event acutely hazardous waste is 
generated, Site Environmental Compliance (SEC) will provide direct 
oversight and direction to ensure that the waste is managed in 
accordance with 40 CFR Parts 261 and 262, including the disposition of 
an empty container containing a P-listed waste. 

 
Accumulation Date – the date when a container in an SAA is considered full or removed 
from service, or the date hazardous waste or hazardous waste pending analysis is first 
placed in a container. 
 
Container – any portable device in which a material is accumulated, stored, transported, 
treated, disposed of, or otherwise handled. 
 
Empty – a container is considered empty if the following are met: 
 
(1) All wastes have been removed that can be removed using the practices 

commonly employed to remove materials from that type of container (e.g., 
pouring, pumping, and aspirating), and  

 
(2) No more than 2.5 centimeters (one inch) of residue remains on the bottom of the 

container, or  
 

(3) No more than 3 percent by weight of the total capacity of the container remains in 
the container if the container is less than 110 gallons in size, or 
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(4) No more than 0.3 percent by weight of the total capacity of the container remains 
in the container if the container is greater than 110 gallons in size. 

 

NOTE 
 For compressed gases a container is empty when the pressure in the 

container approaches atmospheric pressure 
 
Generator – any person whose act or process produces hazardous waste. 
 
Hazardous Waste – a waste that meets at least one of the following: 
 
(1) It exhibits any of the characteristics of ignitability, corrosivity, reactivity, or toxicity 

as defined in 40 CFR Part 261, Subpart C, or 
 

(2) It is listed in 40 CFR Part 261, Subpart D. 
 
Hazardous Waste Generation – the act or process of producing hazardous waste. 
 
Hazardous Waste Management (HWM) – systematic control of hazardous waste from 
its generation point to its ultimate treatment or disposal at an approved facility. 
 
Hazardous Waste Pending Analysis – a waste that is managed as hazardous waste 
until it is sampled and the analytical data report is received at WIPP. 
 
Hazardous Waste Accumulation Area – an area designated for the temporary 
accumulation of hazardous waste until that waste is manifested and shipped to an 
off-site permitted hazardous waste TSD facility. 
 

NOTE 
 Examples of incompatible wastes are provided in 40 CFR Part 265, 

Appendix V. 
 
Incompatible Waste – hazardous waste which is unsuitable for: 
 
(1) Placement in a particular device or facility because it may cause corrosion or 

decay of containment materials (e.g., container inner liners or tank walls), or  
 

(2) Comingling with another waste or material under uncontrolled conditions 
because the comingling might produce heat or pressure, fire or explosion, violent 
reaction, toxic dusts, mists, fumes, or gases, or flammable fumes or gases. 

 
Request for Disposal (RFD) – a form used at WIPP for the initiation of the disposal 
process.  Instructions for using and completing the RFD are contained in  
WP 02-RC3108, Request for Disposal. 
 
Satellite Accumulation Area – an area designated for the accumulation of up to 55 
gallons of hazardous waste in approved containers at or near the point of generation, 
which are under the control of the custodian. 
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Satellite Accumulation Area Custodian (SAAC) – an individual appointed by 
management, who is responsible for implementing the SAA requirements delineated in 
the SAAC training module and the associated authorization card. 
 
Treatment – any method, technique, or process, including neutralization, designed to 
change the physical, chemical, or biological character or composition of any hazardous 
waste. 
 
Universal Waste – waste managed in accordance with WP 02-RC3503, Universal 
Waste Management, which incorporates the universal waste requirements listed in  
40 CFR Part 273. 
 
4.0 GENERAL 
 
4.1 Responsibilities 
 
SEC is responsible for: 
 
• Developing and maintaining this plan. 

 
• Conducting hazardous waste determinations. 

 
• Sampling waste as required. 

 
• Managing the hazardous waste accumulation areas. 

 
• Coordinating pick up and transfer of hazardous waste and some nonhazardous 

waste to the appropriate accumulation area within required time periods. 
 

• Ensuring that waste containers are marked as needed. 
 

• Designating appropriate disposal methods and facilities for disposal of the 
waste. 
 

• Establishing and maintaining disposal and transportation contracts for 
WIPP-generated hazardous waste. 
 

• Providing technical support for evaluating off-site disposal facilities Qualified 
Supplier List (QSL) evaluations. 
 

• Providing RCRA regulatory guidance and oversight to Transportation 
Operations to maintain compliance with this plan. 
 

• Coordinating off-site shipping of hazardous waste to a permitted TSDF within 
the required time period. 
 

• Ensuring that the Hazardous Waste Manifest is received and filed within 35 
days of shipment. 
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• Preparing exception reports in accordance with 40 CFR §262.40(b) and  
40 CFR §262.42. 
 

• Maintaining records associated with the shipment and disposition of RCRA 
hazardous waste. 
 

• Ensuring that inspections of hazardous waste accumulation areas are 
performed. 
 

• Providing oversight for SAAs. 
 

• Delineating applicable RCRA requirements for HWM training. 
 

• Preparing the RCRA Biennial Hazardous Waste Report in accordance with 
instructions from the United States Environmental Protection Agency (EPA). 
 

• Preparing the New Mexico Annual Hazardous Waste Fee Report in accordance 
with New Mexico hazardous waste regulations. 
 

• Notifying the New Mexico Environment Department (NMED) of changes in 
generator status. 
 

• Ensuring that Land Disposal Restriction Notifications for site-generated 
hazardous waste are correct. 

 
Generator – Managers of organizations whose operations cause hazardous wastes to 
be generated are responsible for: 
 
• Properly managing any waste generated. 

 
• Ensuring that weekly SAAs inspections are performed. 

 
• Ensuring that all efforts to use materials are made prior to designating materials 

as waste. 
 

• Ensuring that employees notify SEC of waste generation in any area on-site not 
already equipped and designated for waste management. 
 

• Providing SEC with information on waste composition and source, including a 
description of the waste-generating process. 
 

• Initiating an RFD. 
 

• Making arrangements for waste staging. 
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Quality Assurance is responsible for: 
 
• Evaluating disposal facilities for inclusion into the QSL. 

 
• Overseeing activities associated with waste management at the site. 
 
Operations is responsible for: 
 
• Picking up and transferring waste to designated accumulation areas. 

 
• Supporting Transportation Management and SEC in the packaging of waste for 

transport. 
 
Industrial Safety/Industrial Hygiene (IS/IH) is responsible for: 

 
• Providing WIPP employees involved in the management of hazardous and 

universal waste with information on hazardous properties and safe handling of 
these wastes. 
 

• Providing information on the appropriate personal protective equipment for 
handling hazardous and universal wastes. 

 
Transportation Management is responsible for: 
 
• Providing appropriate waste containers. 

 
• Determining and implementing applicable U.S. Department of Transportation 

(DOT) and DOE requirements for hazardous waste transportation. 
 

• Ensuring that waste is packaged, marked, and labeled properly in preparation 
for shipment (per WP 08-NT3103, Shipment of Waste) to approved disposal 
facilities. 
 

• Reviewing vendor-supplied shipment documentation for regulatory compliance 
and site requirements. 
 

• Signing hazardous waste manifests and other shipment documentation for 
shipments to approved disposal facilities. 
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4.2 Requirements 
 
4.2.1 Training 
 
Employees handling hazardous or universal waste are required to complete HWW-101 
within six months of their job assignment and are not permitted to perform their work 
duties unsupervised until this training is completed.  In addition, an annual eight-hour 
refresher class is required.  This training has been developed to meet the requirements 
of 40 CFR §264.16, 40 CFR §265.16, and 29 CFR §1910.120. 
 
Supervisors are responsible for ensuring that employees receive the required training.  
Training is developed by Technical Training in conjunction with cognizant managers. 
 
Personnel involved in the transportation of hazardous material shall be trained in 
accordance with 49 CFR Part 172, Subpart H, and DOE Order 460.1C.  Personnel 
responsible for preparing hazardous materials for shipment must also be trained in DOT 
hazardous materials transportation regulations.  All personnel will be trained according 
to Occupational Safety and Health Administration (OSHA) standards found in  
29 CFR §1910.120. 
 
4.2.2 Container Markings 
 
All hazardous waste containers must be clearly marked with the words, "Hazardous 
Waste" and a brief description of the contents.  Universal wastes shall be marked per 
requirements as found in 40 CFR §273.14. 
 
Before placing hazardous waste in an SAA, the SAAC must assure that the container is 
properly marked with the words "Hazardous Waste" and the container contents. 
 
SEC will provide labels and applicable instructions for marking.  Operations or SEC will 
appropriately mark containers.  After the waste containers arrive at the designated 
accumulation areas, SEC will log the accumulation date in the disposition log.  If a 
waste is being analyzed for hazards, SEC will mark the containers pending sampling 
results "This Waste is Being Managed as Hazardous Waste Pending Characterization 
Sampling" or "Solid Waste Pending Sampling," or other appropriate manner.  If waste is 
suspected to be hazardous, it must be managed as hazardous waste and labeled with 
the words "hazardous waste" until analytical results show otherwise. 
 
4.2.3 Spills 
 
All spills of hazardous or universal wastes must be reported to the Central Monitoring 
Room (CMR) by dialing extension 8457 or 8125.  Spills must be managed in 
accordance with prescribed procedures and where applicable, the Hazardous Waste 
Facility Permit.  Emergency situations must be reported to the CMR by dialing extension 
8111. 
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4.3 Prohibitions 
 
Hazardous and universal wastes must not be disposed of in the sewer, on the ground, 
in dumpsters, or in on-site landfills. 
 
Hazardous waste shall not be diluted as a substitute for treatment in accordance with  
40 CFR §268.3. 
 
Hazardous and universal wastes must not be treated without a permit unless the 
treatment is pursuant to an exemption from the requirement to obtain a permit (e.g.  
40 CFR §265.1).  In this event, treatment will be under the direction and supervision of 
SEC. 
 
Hazardous and universal wastes must not be placed into a container that contains any 
materials or waste with which they are incompatible.  Hazardous waste must be 
segregated from any incompatible materials by dike, berm, wall, or similar device. 
 
Hazardous waste must not be intentionally allowed to evaporate. 
 
Hazardous and universal wastes will NOT be transported in employee's privately-owned 
vehicles. 
 
Hazardous waste will NOT be transported off-site in government vehicles. 
 
Universal waste may be transported in government vehicles from town facilities to the 
WIPP site, or other WIPP facilities, for the purpose of staging for off-site disposal only. 
 
No employee will manage hazardous waste without having been properly trained. 
 
No food, drink, or tobacco products will be consumed while handling hazardous waste. 
 
4.4 Hazardous Waste Management 
 
4.4.1 Waste Management Planning 
 
Prior to using a hazardous material, the user shall take into consideration whether or not 
a waste could be generated.  The manager or cognizant engineer of jobs that have the 
potential to generate waste should ensure that environmental screening for the job is 
completed in accordance with WP 02-EC3801, Environmental Compliance Review and 
NEPA Screening.  Purchase requisitions for chemicals must be routed to SEC for 
approval. 
 
If a hazardous material is no longer needed, the user will make every effort to contact 
other WIPP organizations in an attempt to locate another user.  If another user is found, 
the original owner will transmit the Material Safety Data Sheet (MSDS) for the material 
to the new user and assist the new owner in the transfer of material.  All employees 
shall exercise all reasonable options available to them to prevent the generation of 
waste. 
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Surplus materials which are unopened and have no further use on-site may be 
transferred to the excess property list, provided that the material is still usable.  
Subsequent to being declared excess property, a transfer can be affected to an 
auctioneer under contract to WIPP, and the material can be removed from the site.  An 
MSDS will accompany the transfer form for items that require an MSDS when 
purchased. 
 
If no other user can be found, the generator must complete and hand carry an RFD and 
an MSDS to SEC in accordance with WP 02-RC3108.  SEC will make a hazardous 
waste determination. 
 
 
All possible attempts must be made to use, reuse, and recycle materials before 
designating such materials as waste. 
 
4.5 Hazardous Waste Satellite Accumulation Area 
 
Waste that will be generated over a period of time may be accumulated in an SAA as 
long as the generator complies with the requirements specified in the SAAC training 
module.  All SAACs must have completed HWW-101, SAA-101, and the SAAC 
authorization card. 
 
SEC is responsible for ensuring the weekly SAA inspections are completed.  These 
inspections will be performed in accordance with WP 02-RC3109, Satellite 
Accumulation Area, Hazardous Waste Storage Area, and Universal Waste Storage 
Area Inspections.  Identified nonconformances will be addressed first with the SAAC or 
their manager.  If noncomformances continue, the issues will be addressed using the 
WIPP Form process. 
 
4.6 Hazardous Waste Accumulation 
 
No smoking is allowed, and no other tobacco products, food, or drink are to be used in 
hazardous accumulation areas. 
 
Hazardous waste, except for that accumulated in SAAs, must be managed in 
accordance with the following requirements: 
 
A. Containers holding hazardous waste must be in good condition (e.g., free of 

leaks, large dents, or severe rusting which may compromise containment ability). 
 
B. Containers must be made of, or lined with, materials that will not react or be 

otherwise incompatible with the hazardous waste being accumulated. 
 

C. Containers holding hazardous waste must always be closed during 
accumulation, except when it is necessary to add or remove waste. 
 

D. A container holding hazardous waste must not be opened, handled, or staged in 
a manner which may rupture the container or cause it to leak. 
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E. Areas where containers are staged must be inspected at least weekly and the 
containers must be inspected for leaks and deterioration caused by corrosion or 
other factors. 
 

F. Containers holding ignitable or reactive waste must be located at least 50 feet 
from the facility property line. 
 

G. Incompatible wastes must not be placed in the same container. 
 

H. Hazardous waste must be placed in a clean container, not one that previously 
held an incompatible waste or material.  Consult SEC before reusing any waste 
container. 
 

I. A storage container holding a hazardous waste that is incompatible with any 
waste or other materials stored nearby in other containers must be separated 
from the other materials or protected from them by means of a dike, berm, wall, 
or other device. 

 
4.6.1 Universal Waste Accumulation Areas 
 
Universal waste that is generated must be accumulated in a universal waste 
accumulation area (UWAA), and must comply with requirements specified in  
WP 02-RC3503.  SEC may establish additional UWAAs at other WIPP-related facilities, 
as needed.  See UWAA locations and accumulation item list below. 
 

Locations UWAA Items 
474A(c) Used lamps, used nickel-cadmium and 

lithium ion batteries 
Surface tool crib Used lamps 

Underground tool crib Used lamps, used nickel-cadmium and 
lithium ion batteries 

SWB Used lamps, used nickel-cadmium and 
lithium ion batteries 

WIPP Records Management Services Used lamps 

 
These and future UWAAs may be used for the accumulation of other universal waste 
items as specified in 40 CFR Part 273, "Standards for Universal Waste Management."  
Universal waste containers that are considered full or ready for disposal must go 
through the RFD process. 
 
4.6.2 Accumulation Time for Universal Waste 
 
Universal waste managed under this plan must be sent off-site for disposal or 
reclamation within one year of the date of generation unless the reason for 
accumulating the waste for longer than one year is solely for the purpose of 
accumulating sufficient quantities necessary to facilitate proper recovery, treatment, or 
disposal as described in 40 CFR §273.15. 
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4.7 Hazardous and Universal Waste Disposal 
 
SEC is responsible for arranging for the transportation, storage, or disposal of 
hazardous and universal waste. 
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DOCUMENT NUMBER AND TITLE KEY STEP 
29 CFR §1910.120, "Hazardous Waste Operations And Emergency 
Response"  

40 CFR 260-268 and 273, "Resource Conservation and Recovery Act 
(RCRA)," applicable sections  

49 CFR 100-199, "Pipeline and Hazardous Materials Safety 
Administration," applicable sections  1 

140 CFR 273, Universal Waste 2 
240 CFR 260-270, Environmental Protection Agency (EPA) regulations 
implementing the Resource Conservation and Recovery Act (RCRA) 3 

20.4.1 NMAC, Hazardous Waste Management, applicable sections 4 
DOE Order 460.1C, Packaging and Transportation Safety  
Hazardous Waste Facility Permit, Waste Isolation Pilot Plant, Permit No. 
NM 4890139088-TSDF, issued by the New Mexico Environment 
Department 

 

WP 02-EC3801, Environmental Compliance Review and NEPA Screening  
WP 02-RC3108, Request for Disposal  
WP 02-RC3109, Satellite Accumulation Area, Hazardous Waste Storage 
Area, and Universal Waste Storage Area Inspections  

WP 02-RC3503, Universal Waste Management   WP 08-NT3103, Shipment of Waste  
SAA-101, Satellite Accumulation Area Custodian (Self-Paced Training 
Module)  
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 CHANGE HISTORY SUMMARY 
 

REVISION 
NUMBER 

DATE 
ISSUED 

DESCRIPTION OF CHANGES 

9 12/21/11 Performance: 
Changed NOTE above step 4.1 from “before the 
first day of the month” to “around the beginning of 
the month.” 
 
Added “complete actions for Missing, Lost or 
Stolen government property per WP 15 –PM3509 
immediately” to step 4.2.2. 
 
 Added Q-Card Procurement under step 11.1.2. 
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INTRODUCTION 1 
 
This procedure provides direction for the control and calibration of Monitoring and Data 
Collection (M&DC) equipment at the Waste Isolation Pilot Plant (WIPP), and assures 
traceability to NIST (National Institute of Standards and Technology) standards, 
international standards, or intrinsic standards.  This procedure also establishes 
requirements and responsibilities for identifying recall equipment, and for obtaining 
calibration services for WIPP M&DC equipment. 
 
Performance of this procedure generates the following record(s), as applicable.  Any 
records generated are handled in accordance with departmental Records Inventory and 
Disposition Schedules. 
 

• M&DC Out-of-Tolerance Notification (see Attachment 1 for an example) 
 
This procedure does not apply to the following: 
 

• Plant or field equipment 
 

• Portable radiation detection instruments 
 

• Laboratory equipment 
 

 REFERENCES 

DOCUMENT NUMBER AND TITLE BASELINE 
DOCUMENT 

REFERENCED 
DOCUMENT 

KEY 
STEP 

DOE Order 433.1, Maintenance Management 
Program for DOE Nuclear Facilities    
ANSI/NCSL Z540-1994, Calibration Laboratories 
and Measuring and Test Equipment General 
Requirements 

   

ISO 10012:2003, Measurement Management 
Systems    
WP 04-IM1000, Issues Management Program 
Processing of WIPP Forms    
WP 10-AD3030, Calibration Label Application and 
Control    
WP 10-WC3011, Work Control Process    
WP 13-1, Washington TRU Solutions LLC Quality 
Assurance Program Description   1 
WP 15-PC3044, Quality Credit Card Purchases    
WP 15-PC3609, Preparation of Purchase 
Requisitions    
WP 15-PM3509, Utilization and Disposal of 
Excess/Surplus Government Personal Property    
WP 15-PR, WIPP Records Management Program    
EA04IM1000-1-0, WIPP Form    
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PERFORMANCE 
 

NOTE 
 WP 15-PC3609 provides guidelines to obtain vendor services via the 

standard procurement process for calibration equipment.  Calibration 
services are obtained from only those vendor locations listed in the 
Qualified Suppliers List (QSL).  Any deviation from the QSL shall be 
approved by Quality Assurance (QA) before placing the contract. 

 

NOTE 
 WP 15-PC3044 provides direction for obtaining vendor services via the 

Quality Credit Card (Q-Card) process for calibration equipment. 
 

NOTE 
 Calibrations must be traceable to NIST standards, international standards, 

or intrinsic standards, in accordance with approved national standards 
(i.e., ANSI/NCSL [American National Standards Institute/National 
Conference of Standard Laboratories] Z540-1994, ISO [International 
Organization for Standardization 10012:2003).  The Metrology Office may 
alter or waive these requirements on a case-by-case basis with QA 
concurrence 

 

NOTE 
 On equipment where accuracy will not degrade when stored unused for 

extended periods of time (i.e., water level probes) the calibration date 
period may be set to begin with the first use of the equipment, rather than 
the actual calibration date.  In such a case the calibration label, with 
adjusted due date, will not be issued by the Metrology Office until the 
equipment is removed from storage and placed back in service. 

 
1.0 MASTER DATABASE 
 

1.1 Metrology Office, maintain a Master Database of M&DC equipment 
containing the following data for each item: 

 
• Calibration date, calibration expiration date, and recall frequency 

 
• Identification (ID) number, description, manufacturer, model 

number, serial number, and property tag number, where applicable 
 

1.2 M&DC equipment owner (Owner), maintain a file/database of M&DC 
equipment containing the following data for each item: 

 
• Accuracy specifications or location of the specifications for each 

piece of M&DC equipment 
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• Calibration records 
 

• Location of operating manuals and/or operating instructions for 
using each piece of M&DC equipment 

 
• Records that reconcile "out-of-tolerance," damaged, or expired 

M&DC equipment calibration conditions 
 
2.0 NEW M&DC EQUIPMENT 
 

2.1 Owner, perform the following: 
 

2.1.1 Tag, segregate, or otherwise control the equipment to prevent use 
until it has been calibrated. 

 
2.1.2 Transport M&DC equipment to the Metrology Office. 

 
2.1.3 Establish the recall frequency for each piece of M&DC equipment 

based on equipment manufacturer's recommendations, proposed 
equipment usage, and facility experience. 

 

NOTE 
 Recall numbers are serialized and not duplicated or reissued.  They are 

attached to equipment using an appropriate label.  All references to 
equipment are by means of these ID numbers. 

 
2.2 Metrology Office, perform the following: 

 
2.2.1 Assign a unique recall number for each item of new M&DC 

equipment and apply an ID label to the equipment. 
 

2.2.2 Enter the new equipment into the recall database. 
 

2.2.3 If calibrated by an approved vendor, review vendor's Calibration 
Certificate and data to verify they meet the requirements of the 
Metrology Office. 

 
2.2.4 If requirements have been met, apply a calibration label per 

WP 10-AD3030 prior to releasing the equipment for use. 
 

2.2.5 If not calibrated by an approved vendor, perform Section 3.0 
(starting with Step 3.3). 
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3.0 M&DC EQUIPMENT CALIBRATIONS 
 

3.1 If equipment is out of calibration, Owner, tag, segregate or otherwise 
control the equipment to prevent use until it has been transported to the 
Metrology Office. 

 
3.2 Owner, transport M&DC equipment to be shipped off-site to the Metrology 

Office. 
 

3.3 Metrology Office, perform the following: 
 

3.3.1 If equipment is out of calibration, tag, segregate, or otherwise 
control the equipment to prevent use until it has been 
recalibrated. 

 
3.3.2 Generate purchase documents or Q-Card procurement process 

per WP 15-PC3044 and shipping authorization for obtaining 
vendor services for M&DC equipment. 

 
3.3.3 Notify Owner when purchase document and shipping 

authorization are completed and in need of signatures. 
 

3.4 Owner, perform the following: 
 

3.4.1 Collect completed purchase document and shipping authorization 
from the Metrology Office. 

 
3.4.2 Obtain all necessary signatures. 

 
3.4.3 Return documents to the Metrology Office. 

 
3.5 Metrology Office, transport M&DC equipment to be shipped off-site, with 

purchase document and shipping authorization. 
 

3.6 Warehouse personnel, perform the following: 
 

3.6.1 Package equipment in a manner that will ensure the equipment 
should arrive at the vendor site in the same condition as delivered 
to the warehouse.  The Metrology Office, at its discretion, will 
provide shipping containers for especially delicate or expensive 
equipment. 

 
3.6.2 Ship M&DC equipment to the identified vendor within two working 

days. 
 

3.6.3 When M&DC equipment is ready for delivery, notify the Metrology 
Office. 
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3.7 Metrology Office, perform the following: 
 

3.7.1 Transport M&DC equipment to the Metrology Office. 
 

3.7.2 Tag, segregate, or otherwise control the equipment to prevent use 
until Owner has received the equipment. 

 
3.7.3 Review all M&DC equipment calibration documents for 

acceptability and evaluate reliability. 
 

3.7.4 Affix calibration labels to M&DC equipment per WP 10-AD3030. 
 

3.7.5 Notify Owner that the equipment is ready to be picked up. 
 

3.7.6 Update the equipment's recall status as required. 
 

3.8 Owner, perform the following: 
 

3.8.1 Inspect M&DC equipment for damage on receipt from the 
Metrology Office. 

 
3.8.2 Review Calibration Certificate and data for technical accuracy. 

 
3.8.3 Enter data from M&DC equipment calibration reports into the 

equipment files/database (upon request, the Metrology Office will 
assist in establishing a computer database). 

 
3.8.4 Store all certificates of calibration and data in a fireproof cabinet 

until transfer in accordance with the appropriate Records 
Inventory and Disposition Schedule (RIDS). 

 
3.8.5 Check each piece of M&DC equipment for a current calibration 

label before use. 
 

3.8.6 Tag, segregate, or otherwise control equipment with expired 
calibration labels to prevent its use until it has been recalibrated. 

 
4.0 CALIBRATION RECALL FOR M&DC EQUIPMENT 
 

NOTE 
 Calibration notification will be made around the beginning of the month in 

which calibration is due.  The calibration of equipment expires at midnight 
of the due date. 

 
4.1 Metrology Office, each month notify Owner of M&DC equipment due for 

calibration. 
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4.2 Owner, perform the following: 
 

4.2.1 On or before the due date, tag, segregate, or otherwise control 
the equipment to prevent use until it has been recalibrated. 

 
4.2.2 Notify the Metrology Office of any equipment not accounted for 

past the calibration due date and complete actions for Missing, 
Lost or Stolen government property per WP 15-PM3509 
immediately. 

 
4.3 Metrology Office, record any equipment unaccounted for in the Master 

Database. 
 
5.0 M&DC EQUIPMENT RECORDS 
 

NOTE 
 The Owner is responsible for maintaining an M&DC equipment calibration 

history indicating "as found" vendor calibrations.  This can be used in 
determining if an adjustment in the recall interval is justified.  This data 
also will assist in making decisions on retirement of equipment and special 
case, one-time, calibration recall extensions. 

 
5.1 Owner, perform the following: 

 
5.1.1 Maintain a calibration history for each piece of M&DC equipment. 

 

NOTE 
 When justified, M&DC equipment that is assigned a periodic calibration 

interval may have its due date extended an additional 25 percent of the 
assigned interval by the Metrology Office.  M&DC equipment that has had 
its calibration interval extended will be calibrated immediately after the 
extension expires, or the special use(s) for that equipment has ended. 

 
5.1.2 When justified, change M&DC equipment recall frequency with 

the concurrence of the Metrology Office. 
 

5.1.3 Include the justification for the recall frequency change and 
document it in the M&DC equipment files. 

 
5.1.4 Record the justification for the recall extension in the M&DC 

equipment history file/database. 
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NOTE 
 The calibration frequency interval for M&DC equipment is based on the 

manufacturer's recommendation, M&DC equipment usage, and the 
historical reliability.  The reliability target goal for M&DC equipment is 
85 percent.  This data will be used to aid in adjustments in recall 
frequency, decisions on retirement of equipment, and the need for 
additional equipment.  The analysis shall consider data from the as-found 
vendor calibrations (i.e., in-tolerance or out-of-tolerance). 

 
5.2 Metrology Office, perform the following: 

 
5.2.1 Check similar M&DC recall dates periodically, and stagger recall 

dates as needed, to ensure availability for day-to-day and peak 
needs. 

 
5.2.2 Apply a calibration label with the new expiration date per 

WP 10-AD3030. 
 

5.2.3 Update the recall database. 
 
6.0 M&DC EQUIPMENT USAGE TRACKING 
 

6.1 Owner, perform the following: 
 

6.1.1 Check each piece of M&DC equipment for a current calibration 
label before use. 

 
6.1.2 Document the usage of M&DC equipment, procedure number, or 

description of use, date of usage, and the name of a user (upon 
request, the Metrology Office will assist in establishing a computer 
database for tracking usage). 

 

NOTE 
 Assistance in functional tests of M&DC equipment should be requested 

from the Metrology Office. 
 
7.0 FUNCTIONAL TESTING OF M&DC EQUIPMENT 
 

7.1 Owner, perform the following: 
 

7.1.1 If equipment is returned from use broken, dropped, or otherwise 
suspected of not operating properly, perform functional test of 
M&DC equipment in accordance with appropriate equipment 
manual. 
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7.1.2 Before use, verify the readiness of M&DC by applicable testing 
(e.g., perform battery checks, using pass/fail criteria as indicated 
by self-test function on each instrument). 

 
7.1.3 Whenever doubt about the reliability, accuracy, or operability of 

an instrument exists, conduct a functional test to assure 
instrument meets manufacturer's specifications, or site-imposed 
limited specifications. 

 
7.1.4 If performance is questionable, tag, segregate, or otherwise 

control the equipment to prevent use, and process for 
rework/recalibration. 

 
8.0 OUT-OF-TOLERANCE REPORTING OF M&DC EQUIPMENT 
 

8.1 Metrology Office, when a piece of M&DC equipment is determined to have 
been out-of-tolerance as evidenced by the vendor "as found" calibration 
data, perform the following: 

 
• Provide the Owner and Cognizant Manager with the out-of-

tolerance vendor data and Attachment 1. 
 

• Provide the QA Manager with a copy of the out-of-tolerance vendor 
data attached to Attachment 1. 

 

NOTE 
 Evaluation of out-of-tolerance data should be completed in a timely 

manner to identify corrective actions when required.  Evaluation within 10 
working days is recommended 

 
8.2 Owner, perform the following: 

 
8.2.1 Generate an M&DC equipment "Usage List" containing all 

equipment and/or systems that might be affected by the out-of-
tolerance M&DC equipment since the last calibration. 

 
8.2.2 Evaluate the impact on the equipment and/or collected data 

where the out-of-tolerance equipment was used and take 
corrective actions as necessary. 

 
8.2.3 If applicable, GO TO WP04-IM1000, generate a WIPP Form 

(EA04IM1000-1-0), and RETURN TO Step 8.2.4. 
 

8.2.4 Route a copy of the completed Attachment 1 to QA. 
 

8.2.5 File the final out-of-tolerance form and the included information 
package into the appropriate M&DC Equipment History file. 
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9.0 EXPIRED M&DC EQUIPMENT CALIBRATION USAGE REPORTING 
 

9.1 Owner, when a piece of M&DC equipment has been used after the 
calibration expiration date, perform the following: 

 
9.1.1 Generate a WIPP Form per WP 04-IM1000. 

 
9.1.2 GO TO Section 3.0 and recalibrate the equipment. 

 
10.0 STORAGE OF M&DC EQUIPMENT 
 

NOTE 
 M&DC used routinely in waste handling areas will be stored in the Waste 

Handling Area.  Due to the cost of shipping and calibrating contaminated 
M&DC, the Owner will do a cost analysis to determine if those items will 
be recalibrated or retired and disposed of by Waste Handling Operations.  
The Owner is responsible for using M&DC in a manner that minimizes the 
possibility of external and internal contamination (e.g., being wrapped in 
clear plastic, being taped, and being isolated). 

 
10.1 Owner, store M&DC equipment in such a manner that the equipment will 

not be subjected to extremes outside the manufacturer's 
recommendations for: 

 
• Temperature 

 
• Humidity 

 
• Vibration 

 
• Electromagnetic interference (if necessary) 

 
• Dust control 

 
• Accidental damage 

 
• Radio frequency interference (if necessary) 

 
• Fumes 

 
• Radioactive contamination 

 
10.2 Owner, clean instruments used on systems that contain oil, brackish 

water, etc., thoroughly after each use. 
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11.0 RENTAL M&DC EQUIPMENT 
 

NOTE 
 Special equipment required for performance of data collection may be 

obtained from a qualified supplier. 
 

11.1 Owner, obtain and control rental M&DC equipment as follows: 
 

11.1.1 Obtain concurrence from QA. 
 

11.1.2 Generate a purchase requisition or Q-Card Procurement 
identifying the vendor supplying M&DC equipment using the 
guidelines of WP 15-PC3609. 

 
11.1.3 Review Calibration Certificate and data for technical accuracy. 

 
11.1.4 Require the rented M&DC equipment be recalibrated when 

necessary. 
 

NOTE 
 Calibrations must be traceable to NIST standards, international standards, 

or intrinsic standards, in accordance with approved national standards 
(e.g., ANSI/NCSL Z540-1994, ISO 10012:2003).  The Metrology Office 
may alter or waive these requirements on a case-by-case basis with QA 
concurrence. 

 
11.2 Metrology Office, perform the following: 

 
11.2.1 Review vendor's Calibration Certificate and data to verify that they 

meet the requirements of the Metrology Office. 
 

11.2.2 Assign and install an ID number and calibration label per 
WP 10-AD3030 on the rented M&DC equipment prior to releasing 
it to the field. 

 
11.2.3 Verify labels are consistent with Section 2.0 of this procedure. 

 
11.2.4 Enter the rented M&DC equipment into the Master Database. 

 
11.2.5 Identify a recall date. 

 
11.3 Owner, provide usage tracking to document the usage of the equipment. 
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Attachment 1 –Example M&DC Equipment Out-of-Tolerance Notification 
Attachment 1 – Example M&DC Equipment Out-of-Tolerance Notification 

MONITORING & DATA COLLECTION 
OUT-OF-TOLERANCE NOTIFICATION 

RECALL NUMBER    MANUFACTURER MODEL 
DESCRIPTION 

TO: 
 
 
 
 
 
CC: 
 
 

AS FOUND CONDITION OF ITEM 
 
 

COMMENTS AND INFORMATION 
 
X     
METROLOGY OFFICE SIGNATURE        DATE  

        

WIPP FORM GENERATED YES ☐     NO☐ 

 
IF NO CORRECTIVE ACTION TAKEN, GIVE JUSTIFICATION 
 

COMMENTS: 
 
 
 
 

OWNER RESPONSE 
OR ADDITIONAL INFORMATION 

 
 
 
 
NOTE: YOU ARE REQUIRED TO COMPLETE THIS FORM AND SEND A COPY TO Q. A. INSPECTION SERVICES. 
 

X        
COGNIZANT MANAGER SIGNATURE        DATE 
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Quality Assurance Program Policy Statement 
 
Nuclear Waste Partnership LLC (NWP) is the United States Department of Energy's 
(DOE) performance-based management and operating contractor at the Waste Isolation 
Pilot Plant (WIPP).  NWP is committed to performing work activities in such a manner 
as to minimize risk and environmental impacts and to maximize safety, reliability, and 
performance. 
 
Toward achievement of this goal, the NWP Quality Assurance Program Description 
(QAPD) is intended to provide an effective management system tailored to WIPP 
operations and activities through the deliberate and graded application of quality 
assurance (QA) elements.  As a management tool, the graded approach determines the 
degree of application of controls commensurate with importance and relative risk to 
safety, waste isolation, and regulatory compliance, among other factors. 
 
NWP's policy is for all employees to participate in establishing, implementing, 
assessing, and improving the QA program.  Senior management's task is to provide 
planning and resources to accomplish the organization's objectives.  The line 
organization is responsible for achieving the desired level of quality, and reviewing, 
evaluating, and improving work processes.  Each individual is responsible for the quality 
of his or her own work.  The QA Department verifies the achievement of quality. 
 
As President & Project Manager of NWP, I am committed to implementing the QA 
program defined in the NWP QAPD.  I delegate to the manager of the Quality 
Assurance Department the authority for maintaining the NWP QAPD, and for providing 
assistance and support to the line organization for its effective implementation. 
 
 
 
M. F. Sharif 
President & Project Manager 
Nuclear Waste Partnership LLC
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 CHANGE HISTORY SUMMARY 
 

REVISION 
NUMBER 

DATE 
ISSUED 

DESCRIPTION OF CHANGES 

30 11/15/10 Updated reference to the HWFP on Appendix A. 
31 01/05/12  Updated references to DOE O 414.1D, and 

incorporated revised requirements, throughout. 
 Added reference to TRUPACT-III Certificate of 

Compliance. (Table 1) 
 Updated reference numbers and titles. (Table 1) 
 Changed “WRES” to “RES”. (Figure 1-1) 
 Changed “Washington Regulatory Environmental 

Services” to “Regulatory Environmental 
Services”. (1.1.2) 

 Added safety to line management 
responsibilities. (1.1.3) 

 Added requirement to review and update the 
QAPD annually and submit a summary to CBFO. 
(1.1.8) 

 Revised Contractor Assurance System section to 
reflect DOE O 226.1B changes. (1.1.9) 

 Updated references to DOE O 226.1B, 
throughout. 

 Added TRUPACT-III to examples of NRC-
licensed packaging. (1.1.8.3, 1.3.1) 

 Deleted sections 1.1.14, 1.1.15, 1.1.16 
(addressed by other programs). 

 Relocated statement that any WIPP employee 
having a concern for employee safety, the safety 
of the environment, or the quality or regulatory 
compliance of the activity has the responsibility 
and authority to suspend the performance of that 
activity. (1.3.4.2.D) (moved to 1.1.4) 

 Minor changes to suspect/counterfeit items 
requirements, to reflect DOE O 414.1D changes. 
(2.1.4) 

 Added inventory requirements specific to safety 
software. (6.1.2) 

 Added description of software grading. (6.1.4) 
 Updated references. (Appendix C) 

32 10/01/12  Replaced Washington TRU Solutions with 
Nuclear Waste Partnership, and WTS with NWP, 
throughout document in accordance with 
MD 1.1. 

 Updated organization chart and titles throughout 
document to reflect NWP organization. 



Working Copy 
 Nuclear Waste Partnership LLC 
 Quality Assurance Program Description 
 WP 13-1, Rev. 33  
 

 7 

REVISION 
NUMBER 

DATE 
ISSUED 

DESCRIPTION OF CHANGES 

33 04/01/13  Changed CBFO QA Manager to CBFO QA 
Director throughout. 

 Updated Acronyms and Abbreviations. 
 Deleted paragraph excluding waste 

characterization/CCP from the requirements of 
this QAPD. (Introduction) 

 Added EM-QA-001, EM Quality Assurance 
Program, to source documents. (Table 1) 

 Added EM-QA-001 to list of driver documents for 
the NWP QA program. (1.1) 

 Added waste characterization to requirement for 
indoctrination and training. (1.1.3) 

 Added subsection describing QA requirements 
for the TRU Waste Characterization Program. 
(1.1.8.4) 

 Added requirement to notify CBFO of 
nonconformances related to WAP requirements.  
(1.3.1) 

 Added paragraph prohibiting reliance on 
administrative means of differentiating between 
acceptable and non-acceptable CH waste 
containers. (1.3.3) 

 Added requirements for digital signature 
software. (1.5.1.F) 

 Added requirements for waste characterization 
related records and records relevant to 
enforcement actions related to the HWFP. 
(1.5.5.E) 

 Added Section 4.7, Qualification of Existing 
Data. 

 Added reference to DOE Order 414.1D for 
derivation of software requirements. (6.1) 

 Added clarification to requirement for error 
reporting by software suppliers. (6.2) 

 Added DOE/WIPP-12-3429, Information 
Management Plan, to References. (Appendix C) 
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 ACRONYMS AND ABBREVIATIONS 
 
ASME American Society of Mechanical Engineers 
ASNT American Society for Nondestructive Testing 
 
CAP Corrective Action Plan 
CAQ Condition Adverse to Quality 
CAS Contractor Assurance System 
CBFO Carlsbad Field Office 
CFR Code of Federal Regulations 
CIO Chief Information Officer 
 
DEAR U. S. Department of Energy Acquisition Regulations 
DOE U. S. Department of Energy 
DQO Data quality objective 
 
EDO Environmental data operation 
EM (DOE Office of) Environmental Management 
EPA U. S. Environmental Protection Agency 
 
HWFP  Hazardous Waste Facility Permit 
 
ISMS Integrated Safety Management System 
 
GPDD General Plant Design Description 
 
M&DC Monitoring and data collection (equipment) 
M&TE Measuring and test equipment 
 
NARA National Archives and Records Administration 
NDE Nondestructive examination 
NEPA National Environmental Policy Act 
NIST National Institute of Standards and Technology 
NMAC New Mexico Administrative Code 
NMSA New Mexico Statutes Annotated 
NQA Nuclear Quality Assurance 
NRC Nuclear Regulatory Commission 
NUREG Nuclear Regulatory Commission Report Designation 
NWP Nuclear Waste Partnership LLC 
 
QA Quality Assurance 
QAP Quality Assurance Program 
QAPD Quality Assurance Program Description/Document (CBFO) 
QAPjP Quality Assurance Project Plan 
QC Quality Control 
QIP Quality Assurance Implementation Plan 
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RIDS Records Inventory and Disposition Schedule 
 
SCAQ Significant Condition Adverse to Quality 
S/CI Suspect/Counterfeit Item 
SQA Software Quality Assurance 
 
TRAMPAC TRUPACT-II Authorized Methods for Payload Control 
TRU Transuranic 
TRUPACT Transuranic Package Transporter (Model II and III) 
 
WAC Waste Acceptance Criteria 
WAP Waste Analysis Plan 
WIPP Waste Isolation Pilot Plant 
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INTRODUCTION 1, 2 

 
This Nuclear Waste Partnership LLC (NWP) Quality Assurance Program Description 
(QAPD) is the quality management document which identifies federal and industry 
quality requirements applicable to the NWP quality assurance (QA) program.  This 
document establishes the minimum quality requirements for NWP personnel and 
guidance for the development and implementation of QA programs by NWP 
organizations. 
 
Requirements and guidance are based on criteria contained in Title 10 Code of 
Federal Regulations (CFR) Part 830, Subpart A, DOE Order 414.1D, and the Carlsbad 
Field Office (CBFO) Quality Assurance Program Document (QAPD), and 
supplemented with additional criteria/guidance from such sources as 10 CFR Part 71, 
48 CFR §970.5204-2, DOE Policy 450.4A, DOE Order 226.1B, and NQA [Nuclear 
Quality Assurance]-1 (1989 edition).  Table 1 lists source documents, which fall into 
one of three categories: 
 
 Regulatory documents that define the requirements necessary for WIPP to be 

granted a certificate of compliance by the federal government and permit(s) by 
state governmental agencies to dispose of transuranic (TRU) and mixed TRU 
wastes in the WIPP repository, or that define requirements applicable to the 
management of the WIPP as a U.S. Department of Energy (DOE) nonreactor 
nuclear facility 
 

 Commitment documents that are imposed by the DOE 
 

 Guidance documents, some of which are not directly applicable to TRU waste 
disposal operations or activities, but which provide additional information useful 
in developing QA programs 

 
This list of source documents is NOT all-inclusive. 
 
This QAPD is organized to provide a description of general, management, performance, 
and assessment requirements, as well as supplementary quality assurance 
requirements for specific application areas (i.e., Sample Control and Software 
Requirements [ASME (American Society of Mechanical Engineers) NQA-2a, Part 2.7]). 
 
NWP is required to develop a QA program description that describes how work is 
managed in order to achieve planned objectives and goals.  QA implementing 
procedures shall be used to control these work activities. 
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The requirements and guidance contained in this QAPD are based on the principle that 
work shall be planned, documented, performed safely under controlled conditions, and 
periodically assessed to establish work item quality and process effectiveness and 
promote improvement.  The requirements described in this document reflect the 
responsibilities assigned to management and personnel of NWP organizations and their 
responsibility for planning, achieving, verifying, and assessing quality and promoting 
continuous improvement.  This QAPD further delineates the quality contributions of all 
personnel and encourages their active participation in accomplishing quality objectives. 
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 TABLE 1 - QA PROGRAM SOURCE DOCUMENTS 
REGULATORY DOCUMENTS TITLE 

Title 10 CFR Part 21 "Reporting of Defects and Noncompliance" 

Title 10 CFR Part 71, Subpart H "Quality Assurance" (Packaging and Transportation) 

Title 10 CFR Part 830, Subpart A "Nuclear Safety Management," "Quality Assurance 
Requirements" 

Title 40 CFR Part 191 "Environmental Radiation Protection Standards for 
Management and Disposal of Spent Nuclear Fuel, High-
Level and Transuranic Radioactive Wastes" 

Title 40 CFR Part 194 "Criteria for the Certification and Re-Certification of the 
Waste Isolation Pilot Plant's Compliance With the 40 CFR 
Part 191 Disposal Regulations" 

Title 40 CFR Part 261 "Identification and Listing of Hazardous Waste" 

Title 40 CFR §268.6 "Petitions to Allow Land Disposal of a Waste Prohibited 
under Subpart C of Part 286" 

Title 48 CFR §970.5204-2 "Laws, Regulations, and DOE Directives" 

ASME NQA-1-1989 Basic and 
Supplementary Requirements 

Quality Assurance Program Requirements for Nuclear 
Facilities 

ASME NQA-2a-1990 addenda, 
Part 2.7 

Quality Assurance Requirements of Computer Software 
for Nuclear Facility Applications 

ASME NQA-3-1989 (excluding 
Section 2.1(b) and (c), and 
Section 17.1)   

Quality Assurance Program Requirements for the 
Collection of Scientific and Technical Information for Site 
Characterization of High-Level Nuclear Waste 
Repositories 

NM4890139088 – TSDF/WIPP WIPP Hazardous Waste Facility Permit 

NRC [Nuclear Regulatory 
Commission] Certificate 
Number 9212 

RH-TRU 72-B Certificate of Compliance 

NRC Certificate Number 9218 TRUPACT-II Certificate of Compliance 

NRC Certificate Number 9279 HalfPACT Certificate of Compliance 

NRC Certificate Number 9204 CNS 10-160B Certificate of Compliance 

NRC Certificate Number 9305 TRUPACT-III Certificate of Compliance 

COMMITMENT DOCUMENTS TITLE 

DOE Order 226.1B Implementation of Department of Energy Oversight Policy 

DOE Order 414.1D Quality Assurance 

DOE Policy 450.4A Integrated Safety Management Policy 

DOE/CBFO-94-1012 Quality Assurance Program Document 

DOE/CBFO-09-3442 CBFO Integrated Safety Management System Description 

EM-QA-001 EM Quality Assurance Program 
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 TABLE 1 - QA PROGRAM SOURCE DOCUMENTS 
SNT-TC-1A-1980 American Society for Nondestructive Testing (ASNT) 

"Recommended Practice No. SNT-TC-1A, Personnel 
Qualification and Certification in Nondestructive Testing," 
August 1980 

GUIDANCE DOCUMENTS TITLE 

DOE G 414.1-2B Quality Assurance Program Guide  

EPA (U. S. Environmental 
Protection Agency) QA/G-5 

EPA Guidance for Quality Assurance Project Plans 

NUREG [Nuclear Regulatory 
Commission Report Designation]-
1297 (2/88) 

Peer Review for High-Level Nuclear Waste Repositories 

NUREG-1298 (2/88) Staff Position – Qualification of Existing Data for High-
Level Nuclear Waste Repositories 

NUREG-0167 (1993) Software Quality Assurance Program and Guidelines 
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SECTION 1 MANAGEMENT QUALITY ASSURANCE REQUIREMENTS 
 

1.1 Quality Assurance Program and Organization 
 

This section defines the requirements for the development of the NWP QA program.  It 
also describes the NWP organizational structure, interfaces, functional responsibilities, 
and levels of authority for performing, managing, and assessing the adequacy of work.  
NWP is required to develop, implement, maintain, and document its QA programs in 
accordance with 10 CFR Part 830, Subpart A; 40 CFR Part 194; 10 CFR Part 71, 
Subpart H; DOE Order 414.1D; the EM QAP1; and the CBFO QAPD. 
 
The QA program defines the aspects of the management systems to be employed to 
ensure that the requirements and guidance described by this QAPD are met.  The 
purpose of specifying requirements and associated guidance for a QA program is to 
ensure that an effective management system is developed and implemented.  The 
management system shall ensure that items, processes, and services such as the 
following meet or exceed the requirements of the QA program: 
 
 Environmental monitoring, monitoring of the performance of the disposal 

system, and sampling and analysis activities 
 

 Field measurements of geologic factors, ground water, meteorologic, and 
topographic characteristics 
 

 Computations, computer codes, models and methods used to demonstrate 
compliance with the disposal regulations in accordance with the provisions of 
this program 
 

 Design of the disposal system and actions taken to ensure compliance with 
design specifications 
 

 Other systems, structures, components, and activities important to the 
containment of waste in the disposal system 

 
This QAPD provides for efficient conduct of work that ensures protection of workers, the 
public, and the environment, taking into account the work to be performed and the 
associated hazards.  This QAPD and other site management systems form the basis for 
the WIPP Integrated Safety Management System (ISMS), which provides a formal, 
organized process to plan, perform, assess, and improve the safe conduct of work.  The 
WIPP ISMS is documented in DOE/CBFO 09-3442 and WP 15-GM.03.  This QAPD 
functions with and supports the WIPP ISMS.  The QA program provides processes and 
tools for ensuring that the ISMS achieves its objectives.  Management controls 
established in this QAPD support the following attributes and objectives of the ISMS: 
 
 Expectations for implementation (DEAR [Department of Energy Acquisition 

Regulations] 970.5204-2[c]) 
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 Documentation of the Management System (ISMS Principle 7 Operations 
Authorization) 
 

 Clear roles and responsibilities (ISMS Principle 2) 
 

 Balanced priorities (resources) (ISMS Principle 4) 
 

 Feedback and improvement (ISMS Core Function 5) 
 

 Line management responsibility (ISMS Principle 1) 
 

 Competence and qualifications (ISMS Principle 3) 
 

 Standards and controls for work (ISMS Principle 5 and Core Function 4) 
 

 Graded and tailored controls (ISMS Principle 6) 
 
This QAPD establishes requirements for a comprehensive and integrated contractor 
assurance system, which in conjunction with established site management and 
oversight programs provides for: 
 
 Identification of program and performance deficiencies and opportunities for 

improvement 
 

 Reporting of deficiencies to responsible managers and authorities 
 

 Corrective and preventive actions 
 

 Sharing of lessons learned across all aspects of operations 
 
QA management controls are applied to activities and items, including those that affect 
the ISMS and the contractor assurance system, using a graded approach in accordance 
with the Grading Items and Processes and Applying Quality Assurance Controls section 
of this QAPD. 
 
Effective implementation of the NWP QA program is dependent on the efforts of all 
levels of the NWP organization.  The individual performing the work is responsible for 
achieving and maintaining quality; line management is responsible for defining quality, 
developing appropriate plans to attain quality, and supporting the workers in pursuit of 
quality; and an independent assessor is responsible for independently assessing and 
verifying the quality of the work.  The QA Department is responsible for defining, 
integrating, and ensuring effective implementation of the QA program. 
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The NWP management structure consists of the President & Project Manager, Senior 
Staff managers, who are appointed by the President & Project Manager according to 
the current needs of the organization, and section managers.  An organization chart is 
shown in Figure 1-1.  The Human Resources organization maintains and updates the 
organization chart. 

 
Figure 1-1 – NWP Organization 

 
1.1.1 President & Project Manager 
 
The President & Project Manager has overall responsibility and authority for the 
development and implementation of the QA program and for approving this document.  
Authority for execution of the QA function is delegated to the QA manager, who is 
authorized to establish the QA program and ensure its effective implementation. 
 
1.1.2 Senior Management 
 
Senior Staff managers represent primary functions such as the following: 
 
 Business Administration and Chief Financial Officer 
 Central Characterization Program Manager 
 Operations Manager 
 Environmental, Safety and Health 
 General Counsel 
 Internal Audit 
 Performance Assurance 
 Quality Assurance 
 Science and Development 
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Senior Staff managers, including the QA manager, report directly to the President & 
Project Manager. 
 
Senior Staff managers are responsible for implementing this QAPD.  They provide the 
necessary planning, organization, direction, control, resources, and support to achieve 
their defined objectives.  Senior Staff managers are required, and have the authority, to 
establish and implement policies and procedures that control the quality of work in 
accordance with this QAPD. 
 
Senior Staff managers have various quality related responsibilities which include: 
 
 Planning, performing, and improving work subject to the controls of this QAPD 

 
 Ensuring that adequate technical and QA training is provided for personnel 

performing work subject to the controls of this QAPD 
 

 Ensuring compliance with all applicable requirements, including regulations, 
DOE Orders, and laws 
 

 Ensuring that personnel adhere to procedures for the generation, identification, 
storage, and disposition of QA records 
 

 Determining and providing the necessary resources and environment to 
accomplish required activities and maintain the quality of work performed in 
accordance with this QAPD 
 

 Establishing and controlling schedules to ensure that required activities are 
completed as planned and in accordance with applicable requirements 
 

 Having the responsibility for halting unsatisfactory evolutions such that cost and 
schedule do NOT override environmental, health, safety, and quality 
considerations 
 

 Developing, implementing, and maintaining plans, policies, and procedures that 
define how the work will be accomplished and implement applicable portions of 
the QA program 
 

 Identifying, investigating, reporting, and correcting quality problems 
 
1.1.3 Line Management (Section Managers) 
 
Quality achievement is the responsibility of those performing the work.  The line 
management is responsible for the achievement of quality and safety in their area.  
Management shall identify the responsibilities and authorities of those organizational 
line management positions responsible for achieving quality and safety. 
 
Management should empower employees by delegating authority and decision making 
to the lowest appropriate level in the organization. 
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Each line organization is responsible for indoctrination and training of personnel, as 
necessary. 
 
The indoctrination and training, at a minimum, shall include the performance of activities 
important to safety and waste isolation, waste characterization, and the process of 
receiving, handling, moving, monitoring, and disposal of TRU waste, and shall ensure 
that suitable proficiency is achieved and maintained. 
 
1.1.4 Employee 
 
Each employee is responsible for the quality of his or her work and for promptly 
reporting all existing, developing, or potential conditions adverse to quality to the 
responsible management for evaluation and action.  The requirements of this QAPD are 
binding on all personnel through the use of implementing documents. 
 
Any WIPP employee having a concern for employee safety, the safety of the 
environment, or the quality or regulatory compliance of the activity has the responsibility 
and authority to suspend the performance of that activity. 
 
1.1.5 Quality Assurance Manager 
 
The QA manager has the overall responsibility and authority to perform independent 
assessments to verify the organization's achievement of quality and assure the effective 
implementation of the QA program.  Additional responsibilities of the QA manager 
include the following: 
 
 Develop, establish, and interpret the overall QA policy and ensure effective 

implementation 
 

 Prepare, maintain, and improve this QAPD 
 

 Interface with the CBFO staff, participants, and other stakeholders on QA 
matters 
 

 Schedule and conduct QA independent oversight 
 

 Maintain liaison with QA organizations from other WIPP participants and other 
affected organizations 

 
 Review procedures: 
 

 That implement this QAPD 
 For proper application of the QA program to NWP items and activities 

 
 Evaluate the adequacy of supplier QA programs 
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 Provide for the administrative processing of documentation concerning 
conditions adverse to quality 
 

 Participate in the disposition of supplier-related nonconformances 
 

 Assist other organizations with quality planning, documentation, measurement, 
problem identification, and the development of problem solutions 
 

 Provide guidance to all applicable subordinate organizations concerning 
identification, control, and protection of QA records 
 

 Track and perform trend analysis of quality problems, and report quality 
problem areas 
 

 Ensure QA Department involvement in decisions or commitments which directly 
affect nuclear safety or waste isolation at WIPP 

 
The QA manager shall: 
 
 Have direct access to responsible management at a level where appropriate 

action can be effected 
 

 Be sufficiently independent from cost and schedule considerations 
 

 Have the organizational freedom to effectively communicate with other senior 
management positions 
 

 Have no assigned responsibilities unrelated to the QA program that would 
prevent appropriate attention to QA matters 

 
Management shall grant the QA organization sufficient authority, access to work areas, 
and organizational freedom to: 
 
 Identify quality problems 

 
 Participate in development of solutions 

 
 Verify implementation of solutions 

 
 Ensure that unsatisfactory conditions are controlled until proper disposition has 

occurred 
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1.1.6 Delegation of Work 
 
Individuals or organizations responsible for the work may delegate that work to other 
individuals or organizations; however, the individuals or organizations making the 
delegation shall retain overall responsibility for that work. 
 
1.1.7 Resolution of Disputes 
 
Differences of opinion involving QA program requirements will be brought to the 
attention of the responsible manager and the QA manager.  If NOT resolved, these 
differences will be elevated progressively to higher levels of management as necessary. 
 
1.1.8 Establishment and Maintenance of Quality Assurance Programs 
  
NWP shall incorporate into its QA program documents and implementing procedures 
the requirements described in the CBFO QAPD, Hazardous Waste Facility Permit 
(HWFP) Waste Analysis Plan (WAP), Quality Assurance Project Plans (QAPjPs), 
Certification QA Plans, Waste Acceptance Criteria (WAC), and Certificates of 
Compliance for NRC-licensed nuclear packaging, as applicable. 
 
This QAPD, and all changes to this QAPD, shall be reviewed and approved by the 
CBFO. 
 
When the CBFO QAPD is revised, the NWP QAPD, QAPjPs, and implementing 
procedures shall be evaluated and appropriately revised to ensure that the NWP QA 
program meets the applicable requirements of the CBFO QA program. 
 
NWP shall review this QAPD annually, update as necessary, and submit a summary of 
the annual review to CBFO. 
 
NWP will maintain a Quality Assurance Implementation Plan (QIP), in accordance with 
the EM QAP, and submit the QIP to the CBFO QA Director for approval. 
 
NWP will perform a QA effectiveness review and submit a periodic declaration report to 
CBFO that demonstrates QA implementation, in accordance with the EM QAP. 
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1.1.8.1  Grading Items and Processes and Applying Quality Assurance Controls 
 
The graded approach is a systematic determination by which items, services, and 
processes are analyzed to determine the extent to which the QA requirements of this 
QAPD are applied to each item, service, or process.  The grading process provides the 
flexibility to design controls that best suit the facility or activity.  The graded approach 
process shall determine the appropriate level of effort necessary in the performance of 
work important to safety and waste isolation at the WIPP facility.  The requirements in 
this QAPD shall be applied to the items, services, and processes which require the 
greatest level of QA as determined by the grading process.  A subset of these 
requirements may be applied to other items, services, and processes, as determined by 
the cognizant manager or the graded approach philosophy. 
 
The level of QA controls shall be commensurate with the following criteria:  
 
 Functional Classification, based on DOE-STD-3009-94, Preparation Guide for 

U. S. DOE Nonreactor Nuclear Facility Safety Analysis Reports; and 
DOE/WIPP-07-3372, Waste Isolation Pilot Plant Documented Safety Analysis 
 

 The importance of an item or activity with respect to safety, waste isolation, and 
regulatory compliance 
 

 The importance of the data to be generated 
 

 The need to demonstrate compliance with specific regulatory, design, and QA 
requirements 
 

 The impact on the results of performance assessments and engineering 
analyses 
 

 The magnitude of any hazard or the consequences of failure 
 

 The life-cycle stage of a facility or item 
 

 The programmatic mission of a facility 
 

 The particular characteristics of a facility, item, or activity (e.g., complexity, 
uniqueness, history, or the necessity for special controls or processes) 
 

 The relative importance of radiological and nonradiological hazards 
 
Grading methods shall provide for: 
 
 The assignment of management and QA control levels 

 
 The definitive criteria used in selecting those levels 
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 Detailed descriptions of the management and QA control provisions 
corresponding to those levels 

 
The QA manager shall perform assessments to verify effective implementation of the 
graded approach process. 
 
Procedures which establish and implement graded approach shall be submitted to the 
CBFO QA Director for approval. 
 
1.1.8.2  Applicability 
 
Requirements that are specified in this QAPD as applicable to items or activities 
important to compliance certification application, waste characterization, waste isolation, 
waste transportation, nuclear safety, environmental protection, and management and 
operation of the WIPP facility shall apply to the following: 
 
 WIPP site activities or operations that process, store, or dispose of radioactive 

waste, perform waste management activities involving radioactive waste or 
materials, or design, manufacture, or assemble items for use with radioactive 
waste or materials in such a form and quantity that a nuclear hazard exists 
 

 Waste characterization activities 
 

 Environmental monitoring, monitoring the performance of the disposal system, 
and sampling and analysis activities 
 

 Field measurements of geological factors, ground water, meteorology, and 
topography 
 

 Computations, codes, models, and methods used to demonstrate compliance 
with disposal regulations 
 

 Expert judgment elicitation to support applications for recertification or 
determination of compliance 
 

 Design of the disposal system and actions taken to ensure compliance with 
design specifications 
 

 The collection of data and information used to support compliance certification 
application(s) and/or any modifications to the compliance certification 
application 
 

 Other structures, systems, components, and activities important to the isolation 
of waste in the disposal system 
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 Items and activities related to NRC-licensed packaging (e.g., TRUPACT-II, 
TRUPACT-III, RH-TRU 72-B, CNS 10-160B) design, purchase, fabrication, 
handling, shipping, storage, cleaning, assembly, inspection, testing, operation, 
maintenance, repair, and modification of components of packaging that are 
important to safety 

 
1.1.8.3 Quality Assurance Project Plans 
 
Each QAPjP, when required by other regulatory drivers, shall include the information 
required by the governing regulatory driver. 
 
The QA manager shall review and approve all NWP QAPjPs. 
 
When a QAPjP is revised, all affected implementing procedures are to be reviewed and 
changed as appropriate.  QAPjP revisions will be approved by the QA manager and the 
cognizant Senior Staff manager. 
 
1.1.8.4 TRU Waste Characterization and Certification 
 
NWP shall develop and implement a QAPjP that demonstrates compliance with and 
implementation of WIPP TRU waste characterization requirements and the applicable 
requirements of the HWFP and the WAP.  The QAPjP shall include or reference the 
appropriate management and technical criteria of the program, as well as qualitative or 
quantitative criteria for determining that program activities are being satisfactorily 
performed.  The QAPjP shall identify the organizations and positions responsible for 
their implementation.  The QAPjP shall also reference NWP documentation that details 
how each of the required elements of the program will be performed.  The QAPjP and 
subsequent revisions must be reviewed for concurrence by the site project manager; 
project QA manager; the CBFO Office Director, Office of the National TRU Program; 
and the CBFO QA Director. 
 
Prior to the implementation of program activities at participating sites, implementing 
procedures will be developed for all activities affecting program quality that require 
written instructions or procedures.  The organization, format, content, and designation of 
implementing procedures shall be described in the QAPjP. 
 
A. Site Project Manager 
 

NWP shall designate a site project manager to oversee characterization 
program activities.  A description of the site project manager’s role in relation to 
the other organizational functions at the site shall be included in the QAPjP.  
The site project manager (or designee) shall review and recommend approval 
of the QAPjP and subsequent revisions before it is submitted to CBFO for 
review.  Specific program responsibilities assigned to the site project manager 
include the following: 

 
 Waste selection and tracking 
 Data validation/verification 
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 Data reconciliation with data quality objectives (DQOs) 
 Assignment of EPA Hazardous Waste Numbers 
 QA/Quality Control (QC) reports to CBFO 
 Data transmission to CBFO 

 
B. Project Quality Assurance Management 
 

NWP shall designate a project QA manager.  The project QA manager shall 
have the responsibilities and authorities described in the Quality Assurance 
Manager section of this QAPD.  This individual will have the authority to stop 
program activities at a participating site if quality is not assured or controlled. 
 
The project QA manager shall summarize all relevant information on the 
QA/QC activities during the period in a semiannual report.  This semiannual 
report shall be distributed to CBFO and the site project manager at the same 
time.  The site project manager shall review the report, comment if appropriate, 
and then forward a copy of the report with comments to CBFO. 

 
C. Waste Certification Official 
 

NWP shall designate a waste certification official, who must document and 
certify that all TRU waste payload containers prepared for shipment to WIPP 
meet all the requirements specified in the Transuranic Waste Acceptance 
Criteria for the Waste Isolation Pilot Plant and transmit the waste certification 
data to the Waste Data System. 

 
D. Transportation Certification Official 
 

NWP shall designate a transportation certification official, who documents and 
certifies that payload assemblies for shipment to WIPP meet all the 
requirements of the TRUPACT-II Authorized Methods for Payload Control and 
Remote Handled Transuranic Waste Authorized Methods for Payload Control, 
as applicable. 
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1.1.9 Contractor Assurance System 3 
 
NWP has established a contractor assurance system (CAS) to ensure that work 
performance meets the applicable requirements for environment, safety, and health; 
quality assurance; integrated safety management; safeguards and security; cyber 
security; and emergency management, in accordance with DOE Order 226.1B.  
Assurance systems encompass all aspects of the processes and activities designed to 
identify deficiencies and opportunities for improvement, report deficiencies to the 
responsible managers, complete corrective actions, and share in lessons learned 
effectively across all aspects of operation. 
 
The CAS provides evidence to assure DOE and NWP management that work is 
performed safely, securely, and in compliance with all requirements; risks are being 
identified and managed; and the systems of control are effective and efficient.  
Management responsibilities and accountabilities are assigned in accordance with the 
Quality Assurance Program and Organization section of this QAPD and in implementing 
procedures. 
 
The CAS includes the following elements, in accordance with applicable requirements 
of this QAPD: 
 
 Methods for validating the effectiveness of assurance system processes, 

including assessments and improvement analysis. 
 

 Self-assessment and feedback and improvement activities.  Assessment 
programs are risk-informed, formally described and documented, and 
appropriately cover potentially high consequence activities. 
 

 An issues management system that provides for timely reporting and 
compensatory and corrective actions.  Issues are evaluated, corrected, 
analyzed and trended, and communicated to management, based on risk and 
priority and other appropriate factors.  The following activities are completed 
and documented for higher significance issues: 

 
 Root cause analysis 

 
 Timely corrective actions that address the cause(s) of the issue and 

prevent recurrence 
 

 Effectiveness review of completed corrective actions 
 

 Schedules for completing required activities, maintained in a readily 
accessible system 

 
 Continuous feedback and improvement, including worker feedback 

mechanisms, improvements in work planning and hazard identification 
activities, and lessons learned programs. 
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 Metrics and targets to assess the effectiveness of performance, including 
benchmarking of key functional areas with other DOE contractors, industry, and 
research institutions. 
 

 Timely and appropriate communication to the Contracting Officer, including 
electronic access of assurance-related information. 

 
CAS data is documented and readily available to DOE.  Results of assurance 
processes are analyzed, compiled, and reported to DOE as requested by the 
Contracting Officer.  This CAS description and all significant changes shall be submitted 
to the Contracting Officer for review and approval. 
 
1.1.10 Interfaces 
 
The CBFO is the approval authority for all external QA interface agreements and 
subsequent revisions between WIPP participants (Generator Sites, the DOE, and 
contractors). 
 
Interfaces between NWP and DOE Headquarters, EPA, DOE Albuquerque, DOE 
CBFO, and others are considered external interfaces. 
 
Where more than one organization is involved in the execution of activities covered by 
the WIPP QA program, the responsibility and authority of each organization shall be 
clearly established and documented.  The external interfaces between organizations, 
the internal interfaces between organizational units, and interface changes shall be 
documented.  Interface responsibilities shall be defined and documented and shall 
include the requirements for management, performance, and assessment. 
 
1.1.11 Communications 
 
Management at all levels shall establish communication channels that provide timely 
and wide dissemination of information pertinent to quality performance, such as: 
 
 The status of development and implementation of the QA program 

 
 The status and resolution of significant quality problems 

 
 The lessons learned from significant quality problems and adverse conditions 

 
 Quality management practices and improvements 

 
 Trend analysis results 
 
1.1.12 Planning Work 
 
Planning shall be performed and documented to ensure that work is accomplished 
under suitably controlled conditions.  Appropriate, nationally recognized standards (e.g., 
DOE Standards, American National Standards Institute, ASME, Institute of Electrical 
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and Electronics Engineers) shall be used, whenever applicable, to develop and 
implement methods and processes to control the conduct of work.  Standards used to 
develop the implementing procedures shall be documented in work activity planning. 
 
When no recognized standard exists, the technical procedures shall be reviewed to 
ensure technical adequacy of the methods and processes to be implemented. 
 
As appropriate, planning elements shall include: 
 
 Definition of work scope and objectives, and a listing of the primary tasks 

involved 
 

 Identification of scientific approach or technical methods used to collect, 
analyze, or study results of applicable work 
 

 Identification of methods or procedures for field, laboratory, and engineering 
sampling, testing, and analysis activities 
 

 Provisions for determining the resources and numbers of personnel required 
 

 Provisions for developing, maintaining, and controlling schedules that ensure 
timely and safe completion of required activities 
 

 Consideration of risks to employees, public, and environment, and identification 
of appropriate controls 
 

 Consideration of risks to product quality and identification of appropriate 
controls 
 

 Description of any management reviews, technical reviews, QA reviews, peer 
reviews, and readiness reviews, as appropriate 
 

 Identification of applicable technical standards and quality criteria 
 

 Identification of applicable implementation documents 
 

 Identification of field and laboratory testing equipment or other equipment 
 

 Identification of, or provisions for the identification of, required records and the 
recording of objective evidence of the results of the work performed 

 
 Identification of prerequisites, special process controls, specific environmental 

conditions, processes, or skills 
 

 Identification of computer software 
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1.1.13 Worker Feedback 
 
Management shall promote effective achievement of performance objectives by 
obtaining timely, objective feedback on the effectiveness of planning and work to meet 
performance measures; and involving all employees to ensure that improvements are 
identified and implemented to enhance performance. 
 
NWP uses processes such as the following to solicit feedback from workers: 
 
 Issues management program 
 Action Requests 
 Employee concerns programs 
 Telephone or intranet "hotline" processes for reporting concerns or questions 
 Pre-job briefs 
 Job hazard walk-downs by workers prior to work 
 Post-job reviews 
 Employee suggestion forms 
 Safety meetings 
 Employee participation in committees and working groups 
 Labor organization input 
 
 
1.2 Personnel Qualification and Training 
 
Personnel performing work will be qualified to ensure job proficiency.  Management 
shall establish methods for the evaluation, selection, indoctrination, training, and 
qualification of personnel performing work. 
 
Records generated by qualification and project or work-specific skill training programs 
are collected and maintained as part of the individual's training records. 
 
1.2.1 Qualification 
 
Qualification requirements for positions or job categories within NWP organizations will 
be established commensurate with the functions associated with the work performed.  
Initial experience and educational requirements are assured through the evaluation 
made for the position by the interviewing supervisor/manager and the hiring authority.  
The evaluation will be documented for positions that are directly related to compliance 
certification or recertification application, waste characterization, waste isolation, waste 
transportation, nuclear safety, environmental protection, and management and 
operation of the WIPP facility.  These positions include but are not limited to managers, 
designers, scientists, independent assessment personnel, operators, maintenance 
personnel, technicians, auditors, and inspectors. 
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Senior Staff managers shall: 
 
 Establish qualification requirements for positions commensurate with the scope, 

complexity, and nature of the work, including minimum education, training, and 
experience requirements 
 

 Ensure that qualifications commensurate with the minimum requirements 
specified, including minimum education, experience, and proficiency, are met.  
When education and experience can NOT be specifically verified, provide a 
statement of justification for the personnel assignment  

 
1.2.2 Training 
 
Personnel performing activities important to compliance certification or recertification 
application, waste characterization, waste isolation, waste transportation, nuclear 
safety, environmental protection, and management and operation of the WIPP facility 
shall receive related training in accordance with the following: 
 
 Training shall emphasize correct performance of work and provide a description 

of why quality and nuclear safety requirements exist and shall describe the 
fundamentals of the work and its context 
 

 Training shall be subject to ongoing review, using feedback from personnel 
performance, trainees and supervisors, accidents, and assessments where 
appropriate, to determine instruction and program effectiveness, and shall be 
upgraded whenever needed improvements or other enhancements are 
identified 

 
Senior Staff managers shall: 
 
A. Ensure that personnel are indoctrinated and trained, including on-the-job 

training as needed, to achieve initial proficiency; maintain proficiency; and 
adapt to changes in hazard conditions, technology, methods, job 
responsibilities and authority, and QA requirements identified in implementing 
procedures prior to performing assigned tasks. 

 
B. Ensure that personnel are indoctrinated in the following: 
 

 General criteria, including quality requirements, applicable codes, 
regulations, and standards 
 

 Applicable implementing procedures 
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C. Ensure that records generated during qualification, general indoctrination and 
training, or specific skill training activities are collected and maintained as QA 
records.  Such records may take the form of: 

 
 Attendance sheets 
 Qualification cards 
 Personnel training records 

 
1.3 Quality Improvement 
 
Quality improvement is a management process carried out to improve items, services, 
products, or processes.  All aspects of work that affect quality and the management 
system are subject to continuous improvement through assessment and feedback 
processes. 
 
The NWP quality improvement process focuses on preventive actions and on those 
quality problems that have the greatest potential for: 
 
 Posing adverse risks to the environment and human health 
 Adversely impacting the quality, safety, and reliability of waste operations 
 Affecting the ability to meet quality requirements 
 
NWP shall establish and implement processes to detect and prevent quality problems, 
promote quality improvement, and manage issues.  Preventive actions shall be taken, 
through design, procurement, and other process controls and assessment activities as 
described in this QAPD, to prevent or reduce the probability of occurrence of quality 
problems.  Items, services, and processes that do NOT meet established requirements 
shall be identified, documented, reported, controlled, evaluated to determine their risk, 
significance, and priority, and corrected.  The process shall provide for communication 
and documentation of dissenting opinions.  Quality problems may be identified by NWP 
or by an external source. 
 
All personnel are responsible for identifying quality problems and are encouraged by 
management to suggest improvements.  Management at all levels should foster a "no-
fault" attitude toward the identification of quality problems by: 
 
 Endeavoring to "fix the problem, NOT the blame" 
 Encouraging candid, frank, and open communications 
 
1.3.1 Reporting 
 
CBFO shall be notified in writing within seven calendar days of identification of any 
non-administrative nonconformance related to applicable requirements specified in the 
WAP, which is first identified at the site project manager’s signature release level (i.e., a 
failure to meet a DQO).  Notification is also required if the results of sampling and 
analysis specified in Permit Attachment C are inconsistent with acceptable knowledge 
documentation.  The nonconformance report shall be submitted to CBFO within 30 
calendar days of identification of the deficiency. 
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Nonconformances related to defects or failure to comply with requirements applicable to 
NRC-licensed packaging (e.g., TRUPACT II, TRUPACT-III, RH-TRU 72-B, 
CNS 10-160B) shall be reported to the CBFO Office of the National TRU Program.  
NWP shall evaluate issues and nonconformances for reporting to the NRC under 
10 CFR Part 21 or Part 71 and provide the results of the evaluation to the CBFO. 
 
1.3.2 Quality Problems 
 
Quality problems may involve: 
 
 Nonconforming items, including suspect/counterfeit items and other items that 

do not conform to specified requirements 
 

 Noncompliance with a QA program requirement.  Noncompliances shall be 
classified as either Conditions Adverse to Quality (CAQs) or Significant 
Conditions Adverse to Quality (SCAQs) 

 
1.3.3 Nonconforming Items 
 
Items that do not conform to established requirements or whose conformance is 
indeterminate shall be controlled to prevent inadvertent installation or use.  Controls 
shall provide for identification, documentation, evaluation, segregation when practical, 
disposition, and notification to affected organizations. 
 
Nonconforming items shall be identified and documented.  The documentation shall 
identify and describe the characteristics that do not conform to established criteria. 
 
Further processing, delivery, installation, or use of nonconforming items shall be 
controlled pending evaluation and approved disposition by authorized personnel. 
 
Nonconforming items shall be physically identified by marking, tagging, or other 
methods that do not adversely affect their end use.  If physical identification of a 
nonconforming item is not practical, the container, package, or segregated storage 
area, as appropriate, shall be clearly identified.  For installed items which cannot be 
directly identified, the identification shall be placed in an appropriate location, such as 
the doorway to an equipment room, remote switch, etc.  The identification shall be 
legible and easily recognizable and shall be traceable to the reporting documentation. 
 
Nonconforming items shall be segregated in a clearly identified and designated hold 
area, if practical, until properly dispositioned.  If segregation is impractical or impossible 
due to physical conditions, then other precautions shall be employed to preclude 
inadvertent use.  Installed nonconforming items which cannot be segregated shall be 
identified as nonconforming until disposition and corrective action are completed. 
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Reliance solely on other precautions (i.e., administrative controls) to differentiate 
contact-handled waste containers that are acceptable for shipment to WIPP from those 
containers that do not meet the WIPP acceptance criteria is not allowed.  To address as 
low as reasonably achievable radiation exposure goals, dual independent administrative 
controls may be used to differentiate remote-handled waste containers that are 
acceptable for shipment to WIPP from those containers that do not meet the WIPP 
acceptance criteria. 
 
The disposition of nonconforming items shall be accomplished as follows: 
 
A. The nonconforming characteristics shall be reviewed.  The review shall include 

a determination of the need for corrective action in accordance with the 
requirements of the Corrective Action section of this QAPD.  Recommended 
dispositions shall be proposed, evaluated, and approved in accordance with 
documented procedures.  Organizations affected by the nonconformance shall 
be notified. 
 

B. The responsibility and authority for reviewing, evaluating, and approving the 
disposition of nonconforming items and for closing nonconformance reports 
shall be defined in applicable QA plans or implementing procedures.  
Personnel performing evaluations to determine the disposition of 
nonconforming items shall have demonstrated competence in the specific area 
they are evaluating, have an adequate understanding of the requirements, and 
have access to pertinent background information. 
 

C. The disposition of "use as is," "reject," "repair," or "rework" shall be identified 
and documented. 
 

D. The technical justification for the acceptability of a nonconforming item that has 
been dispositioned "repair" or "use as is" shall be documented. 
 

E. Items that do NOT meet original design requirements that are dispositioned 
"use as is" or "repair" shall be subject to design control measures 
commensurate with those applied to the original design.  The as-built records, if 
such records are required, shall reflect the accepted deviation. 
 
1. If changes to the specifying document are required to reflect the as-built 

condition, then the disposition shall require action to change the 
specifying document to reflect the accepted nonconformance. 
 

2. Any document or QA record change required by the disposition of the 
nonconformance shall be identified in the nonconformance 
documentation and, when a document or record is changed, the 
justification for the change shall reference the nonconformance 
documentation. 
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F. The disposition of an item to be reworked or repaired shall contain a 
requirement to reexamine (inspect, test, or conduct nondestructive 
examination) the item to verify acceptability.  Repaired or reworked items shall 
be reexamined using the original process and acceptance criteria unless 
alternative acceptance criteria or methods have been established as part of the 
nonconforming item disposition. 

 
Nonconformance documentation shall be periodically analyzed by the QA organization 
to identify quality trends in accordance with the Corrective Action section of this QAPD. 
 
1.3.4 Corrective Action 
 
A CAQ occurs when a QA requirement has not been met.  Classification of CAQs is 
based on the effect the CAQ has on compliance with regulatory requirements for safety, 
operability, TRU waste characterization, TRU waste containment, and the effective 
implementation of this QAPD. 
 
1.3.4.1 Conditions Adverse to Quality 
 
A. CAQs shall be documented and reported to the appropriate levels of 

management responsible for the condition and to QA for tracking. 
 

B. Responsible management shall perform the following for CAQs: 
 

 Identify the cause of the adverse condition 
 

 Determine the extent and impact of the adverse condition 
 

 Notify affected organizations, including external organizations, as 
applicable 
  

 Plan and complete action to correct the adverse condition 
 

 Complete remedial action as soon as practical 
  

 Include prevention of recurrence of the adverse condition as part 
of the corrective action planning 

 
1.3.4.2 Significant Conditions Adverse to Quality 
 
A. Implementing documents shall include criteria for determining if a CAQ is 

significant.  These criteria shall be based on the criteria in the definition of 
SCAQ included in Appendix A. 
 

B. SCAQs shall be investigated, documented (including the extent of the condition 
and the impact on completed work), and reported to the management 
responsible for the condition, their senior management, and the QA 
organization for tracking. 
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C. Responsible management shall ensure that affected organizations, including 

external organizations, are notified, as applicable. 
 

D. SCAQs will be reported to and evaluated by the responsible QA organization, 
relevant regulatory compliance functions, and the appropriate management 
responsible for the condition, to determine if a work suspension order is 
necessary.  If necessary, work shall be suspended in accordance with the 
following: 

 
 The responsible organization shall issue a work suspension order to the 

responsible management after a work suspension condition has been 
identified. 
 
 

 Management will take action to evaluate and correct the condition(s) that 
caused the suspension of work.  QA shall verify and document the 
completion of applicable corrective actions prior to any management 
action releasing the work suspension order. 

 
1.3.4.3  Corrective Action Planning 
 
Corrective action plans (CAPs) are required for all SCAQs.  SCAQ CAPs shall address: 
 
 Remedial Action:  actions necessary to resolve the initial condition 

 
 Investigative Actions:  assessment of the extent and impact of the SCAQ 

 
 Root Cause Determination:  identification of the root cause of the SCAQ 

 
 Actions to Preclude Recurrence:  actions necessary to prevent recurrence of 

the SCAQ 
 

 Schedule:  milestones for completion of the CAP, including expected 
completion dates for the required actions, and identification of responsible 
organizations/individuals 

 
1.3.4.4 Corrective Action Follow-Up 
 
Corrective action follow-up is required for SCAQ CAPs. 
 
A system shall be established for SCAQ CAPs to: 
 
 Verify effective implementation of scheduled corrective actions 

 
 Complete corrective actions in a timely manner 
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QA shall evaluate the adequacy of corrective actions planned, assign responsibility for 
follow-up verification, perform the verification, and document the verification results.  If 
results of verification are unsatisfactory, the CAP shall be revised appropriately, and 
corrective actions and verification performed. 
 
1.3.5 Improvement Analysis 
 
Quality performance data shall be identified, collected, and analyzed to identify 
opportunities to improve items, services, activities, and processes.  This analysis shall 
consider information from external sources and not be limited to one type of work or to 
one organization. 
 
The analysis shall be performed semiannually to provide for prompt identification of 
trends adverse to quality.  Reports of CAQs, including those identified during QA audits 
and surveillances as corrected during the audit/surveillance, shall be evaluated to 
identify adverse quality trends and root causes.  Results of the evaluation shall be 
reported to the organization responsible for corrective action. 
 
Trending information shall be reported to responsible management and to QA.  
Trending information will be provided to the CBFO. 
 
1.3.6 Recurring Conditions Adverse to Quality 
 
For recurring conditions adverse to quality, management shall, as appropriate: 
 
 Determine the events leading to the occurrences 

 
 Develop an understanding of the technical and work activities associated with 

the conditions adverse to quality 
 

 Determine the extent to which similar quality problems, or precursors to the 
problem, have been identified 
 

 Determine the effectiveness of any corrective actions that were taken 
 

 Ascertain and identify any generic implications and impacts on completed work 
 

 Consider suspending work associated with the applicable activity 
 

 Suggest actions that can be taken by the responsible organization to preclude 
recurrence 
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1.4 Documents 
 
Documents which prescribe processes, specify requirements, or establish design shall 
be prepared, approved, issued, and controlled. 
 
1.4.1 Document Preparation, Review and Approval 
 
Documents that specify or prescribe work shall be reviewed for adequacy, correctness, 
and completeness prior to approval and issuance as controlled documents.  
Management shall identify the individuals or organizations responsible for the 
preparation, review, approval, and issuance of controlled documents.  This is to ensure 
that documents are accurate, adequate, and approved. 
 
Documents that specify quality requirements, establish design, or prescribe work 
activities important to compliance certification application, waste characterization, waste 
isolation, waste transportation, nuclear safety, environmental protection, and 
management and operation of the WIPP facility, such as instructions, procedures, and 
drawings, shall be reviewed according to the requirements listed below.  Documents, 
such as test plans, management plans, technical reports, performance reports, and test 
result reports, shall also be subject to the same review and approval criteria as 
presented below. 
 
A. Documents shall be controlled during the review and approval phase in 

accordance with approved procedures. 
 

B. Review criteria shall be established.  These criteria shall consider technical 
adequacy, accuracy, completeness, and compliance with established 
requirements.  
 

C. Pertinent background information or data shall be made available to the 
reviewers by the organization requesting the review if the information is not 
readily available to the reviewer. 
 

D. The review will be performed by individuals other than the originator. 
 

E. Reviewers will be technically competent in the subject area being reviewed. 
 

F. The organization or technical discipline affected by the document shall review 
the document according to the established review criteria. 
 

G. The appropriate QA organization shall review documents that specify, translate, 
or implement QAPD or WAP requirements, including changes to such 
documents. 
 

H. Review comments shall be resolved in accordance with approved procedures.  
A reviewer's signature for approval or concurrence on a document is 
considered to be adequate evidence of resolution of review comments.  
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Evidence of review comment resolution shall be maintained on the applicable 
records inventory and disposition schedule (RIDS). 
 

I. Documents will be approved by the designated approval authority in 
accordance with the requirements of this QAPD as authorized by the originating 
organization prior to distribution. 
 

J. Documents shall be issued by designated individuals or organizations in 
accordance with approved procedures. 

 
1.4.2 Implementing Procedures 
 
A. Implementing procedures shall be reviewed, approved, and controlled. 

 
B. Implementing procedures shall be developed, reviewed, and validated by 

technically competent personnel and approved by authorized personnel.  
Administrative process procedures may not require validation. 
 

C. Implementing procedures shall include the following information, as appropriate 
to the work to be performed: 

 
 Responsibilities of the organizations affected by the document 

 
 Technical, regulatory, or other program requirements 

 
 Sequential description of the work to be performed, including any 

allowance for out-of-sequence processing 
 

 Quantitative or qualitative acceptance criteria sufficient for determining 
that activities were satisfactorily accomplished 
 

 Prerequisites, limits, precautions, process parameters, and 
environmental conditions 
 

 Special qualification and training requirements 
 

 Verification points and hold points 
 

 Methods for demonstrating that the work was performed as required 
(such as provisions for recording inspection and test results, check-off 
lists, or sign-off blocks) 
 

 Identification of the records generated 
 

 Records identified in implementing procedures shall be designated as 
QA records when applicable in the RIDS.  QA records shall be classified 
according to their retention times in the RIDS. 
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1.4.3 Document Control and Distribution 
 
The distribution and use of controlled documents and forms that document or prescribe 
work, including changes and editorial corrections to documents, shall be controlled to 
meet the following requirements: 
 
A. Documents used to perform work shall be distributed to affected personnel and 

used at the work location. 
 

B. Effective dates shall be established for and placed on approved documents. 
 

C. The disposition of obsolete or superseded documents and forms shall be 
controlled to avoid their inadvertent use. 

D. Controls shall be established and maintained to identify the current 
status/revision of controlled documents and forms. 
 

E. Controls shall be established identifying and defining the distribution of 
controlled documents. 

 
1.4.4 Changes to Documents 
 
Changes to documents, other than those defined below as editorial changes, shall be 
reviewed and approved by the same organizations that performed the original review 
and approval, unless other organizations are specifically designated in accordance with 
approved procedures. 
 
Document changes shall be: 
 
 Reviewed by the organizations or technical disciplines affected 

 
 Clearly indicated in the changed document 
 
Editorial or minor changes may be made without the same level of review and approval 
as the original or otherwise changed document.  The following items are considered 
editorial or minor changes: 
 
 Correcting grammar or spelling (the meaning has not changed) 

 
 Renumbering sections or attachments 

 
 Updating organizational titles 

 
 Changes to nonquality-affecting schedules 

 
 Revised or reformatted forms, providing the original intent of the form has not 

been altered 
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 Attachments marked "Example," "Sample," or exhibits that are clearly intended 
to be representative only 
 

 Clarification changes that do not affect the purpose of the document 
 
A change in an organizational title accompanied by a change in responsibilities is not 
considered an editorial change. 
 
The organization responsible for preparing the document shall identify and approve 
editorial changes. 
 
1.5 Records 
 
Records shall be specified, prepared, reviewed, approved, controlled, and maintained to 
accurately reflect completed work and facility conditions and to comply with statutory or 
contractual requirements.  A "quality assurance record" is a completed record or 
authenticated portion of a record (regardless of medium) that furnishes evidence of the 
quality of quality-affecting items and/or activities. 
 
A QA records system shall be established, defined, implemented, and enforced in 
accordance with written procedures, instructions, or other documentation.  QA records 
may be managed within a general records management system, as long as the 
requirements of this section are met. 
 
Documents referenced by final reports relating to WIPP site characterization, except 
readily available references such as encyclopedias, dictionaries, engineering 
handbooks, national codes and standards, etc., shall be retrievable from a QA records 
system.  Preparers of such reports shall ensure the entry of such documents into a QA 
records system. 
 
1.5.1 Generating QA Records 
 
A. Prior to conducting a work activity, the organization shall: 
 

 Identify those records that shall become QA records 
 

 Identify the organization responsible for submitting the QA records to the 
records management system 

 
B. Records shall be designated as QA records if they meet any of the following: 
 

 Records that relate to site characterization samples and data 
 

 Records that relate to data used in the Performance Assessment of the 
WIPP facility 
 

 Records that relate to the mixed TRU waste form characterization and 
acceptance of the mixed TRU waste form 
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 Records that document regulatory compliance 

 
 Records that assist in preventing actions that could impair the long-term 

isolation of the waste 
 

 Records preserving information that would prevent inadvertent human 
intrusion, such as the nature and hazard of the waste and the locations 
of the geologic repository operations area, the underground facility, 
boreholes, and shafts, and boundaries of the controlled area 
 

 Records providing information relevant to postclosure monitoring and 
assessment of performance of the repository system 
 

 Records preserving for future generations information regarding the 
geologic setting relevant to mitigation of releases of radioactive materials 
 

 Records which would be of significant value after decommissioning and 
closure of a repository 

 
C. Individuals shall create QA records that are legible, accurate, and complete. 

 
D. Individuals handling QA records shall provide reasonable protection for the 

records from damage or loss until the records are submitted to the records 
management system (this includes documents generated during field 
operations).  For example, if a record is kept in a plastic binder, it should have 
protective sheets in front and back to ensure no toner is fused to the binder 
cover. 
 

E. Records shall become QA records when stamped, initialed, or signed and 
dated as complete by authorized personnel.  If the nature of the record (such as 
magnetic or optical media) precludes stamping or signing, then other means of 
authentication by authorized personnel are required.  This authentication 
represents a certification as to the content of the record by those individuals 
with knowledge of the related facts, whether by direct personal knowledge or 
through the direct reports of others.  The authentication should not be confused 
with any subsequent reviews of the content. 
 

F. Digital signatures may be used when they would improve the efficiency of a 
process without increasing the risk of loss of integrity.  Any software purchased 
to provide digital signatures must be approved by the CBFO Chief Information 
Officer (CIO) and NWP Configuration Management group, in accordance with 
DOE/WIPP-12-3429, Information Management Plan. 4 

 
G. Once authenticated, QA records shall be submitted to the records system, as 

prescribed by approved procedures.  Upon completion of a project or other 
discrete task or activity, responsible management shall verify that the contents 
of the applicable QA records package are stored in the records system. 
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H. QA records may be originals or copies; however, original documents are 

preferred. 
 

I. Documents referenced by final reports, except readily available references 
such as encyclopedias, dictionaries, engineering handbooks, and national 
codes and standards, shall be retrievable from records files.  Preparers of such 
records shall ensure that the documents are entered into the records system. 

 
1.5.2 Classifying QA Records 
 
QA records, as described above, shall be classified as either "POSTCLOSURE," 
"LIFETIME" or "NONPERMANENT."  
 
A. Records that fall into one of the following categories shall be classified as 

"POSTCLOSURE" QA records: 
 

 Records that assist in preventing actions that could impair the long-term 
isolation of the waste 
 

 Records preserving information that would prevent inadvertent human 
intrusion, such as the nature and hazard of the waste and the locations 
of the geologic repository operations area, the underground facility, 
boreholes, shafts, and boundaries of the controlled area 
 

 Records providing information relevant to postclosure monitoring and 
assessment of performance of the repository system 
 

 Records preserving, for future generations, information regarding the 
geologic setting relevant to mitigation of releases of radioactive materials 
 

 Records which would be of significant value in exercising the retrieval 
option for waste packages after decommissioning and closure of the 
repository 

 
Postclosure QA records may be required to be maintained for periods of several 
hundred years and in a manner that will permit future generations to maintain them 
longer, if desired, using reasonably available technology. 
 
B. Records that cannot be classified as "POSTCLOSURE" records but that fall 

into one of the following categories shall be classified as "LIFETIME" QA 
records: 

 
 Records used for repository permitting or certification 

 
 Records used to identify and assess the performance capabilities of 

those engineered and natural barriers important to waste isolation 
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 Records of computer programs and mathematical models needed to 
perform ongoing correlations between performance assessment 
predictions and actual tests and data analyses 
 

 Records that would be of significant value in demonstrating capability for 
safe operation 
 

 Records that would be of significant value in maintaining, reworking, 
repairing, replacing, or modifying WIPP repository systems, components, 
or structures 
 

 Records that would be of significant value in determining the cause of an 
accident or malfunction of an item 

 Records that would be needed during decommissioning and closure of 
the repository 
 

 Records relating to site characterization samples and data 
 

 Records relating to data used in performance assessment of the WIPP 
facility 
 

 Records that document regulatory compliance 
 

 Records that provide required baseline data for in-service inspections 
 
C. Records that provide objective evidence that the QA program has been 

properly implemented but do NOT meet the above criteria for postclosure or 
lifetime records shall be classified as "nonpermanent" QA records.  The 
retention period for nonpermanent records shall be established in writing. 
 

D. Records shall be classified in accordance with the regulatory requirements 
documents listed in Table 1.  In the case of conflicts between the records 
requirements contained in these documents, the most stringent requirements 
shall be used in determining the records classification. 

 
1.5.3 Indexing QA Records 
 
The records management system shall provide for the indexing of QA records according 
to the following requirements: 
 
A. An individual or organization shall be assigned the responsibility of indexing 

and maintaining QA records. 
 

B. The indexing system shall include, at a minimum, record retention times and 
the location of the record within the records system in order to facilitate the 
disposition of scheduled QA records and support planned times for the 
irretrievability of QA records. 
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C. Records and/or indexing system(s) shall provide sufficient information to permit 
identification/association between the record and the item(s) or activity(ies) to 
which it applies. 

 
1.5.4 Receiving QA Records 
 
NWP shall designate the person or organization responsible for receiving QA records.  
The designee shall be responsible for organizing and implementing a system of controls 
for the receipt of QA records for permanent and temporary storage.  At a minimum, the 
receipt control system shall include the following: 
 
A. The receipt control system shall contain a current and accurate status of QA 

records. 
B. A method shall be established for identifying the records required to be 

included in the records system. 
 

C. A method shall be established for identifying the records that have been 
received. 
  

D. Procedures shall be established for the receipt and inspection of incoming 
records, including verification that the QA records received are in agreement 
with the transmittal document and that the records are legible. 
 

E. QA records shall be controlled and protected from damage, deterioration, or 
loss during the receiving processes. 
 

F. QA records shall be submitted to storage without unnecessary delay after the 
receipt process has been completed. 

 
1.5.5 Storing, Preserving, and Dispositioning QA Records 
 
A. QA records shall be stored and preserved in predetermined storage facilities in 

accordance with approved QA implementing procedures that provide a: 
 

 Description of the storage facility 
 

 Description of the filing and indexing system to be used 
 

 Method for verifying that the QA records received are in agreement with 
the transmittal document 
 

 Method for receipt acknowledgment to the sender, for records submitted 
for final storage 
 

 Description of controls governing QA record access, retrieval, and 
removal 
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 Method for filing supplemental information and documenting the 
authorization for corrections 
 

 Method for disposition of superseded QA records 
 
B. The records storage arrangements shall provide adequate protection of 

records, including special processed records (such as radiographs, 
photographs, negatives, microfilm, and magnetic media), to preclude damage 
from: 

 
 Natural disasters such as winds, floods, or fires 

 
 Environmental conditions such as high and low temperatures, humidity, 

dust, and particulate matter 
 Infestation of insects, mold, or rodents 

 
 Excessive light, stacking, or electromagnetic fields (special processed 

records) 
 
C. Records shall be firmly attached in binders or placed in folders or envelopes in 

steel file cabinets or on shelving in containers. 
 

D. Records that require special processing and control, such as software and 
related documentation or information on high density media or optical disks, 
hardware and software required to maintain and access records, shall be 
controlled to ensure records are useable. 
 

E. Retention times of QA records depend upon their classification.  Lifetime QA 
records shall be retained and preserved in an acceptable condition for the 
operating life of the WIPP repository (i.e., until termination of the operating 
permits), or of the particular item while it is installed in the repository or is being 
stored for future use.  Lifetime records shall be evaluated for the need to be 
upgraded to postclosure records prior to their destruction. 
 
Waste characterization data and related QA/QC records for TRU waste to be 
shipped to the WIPP facility are designated as either lifetime records or 
nonpermanent records as specified in Attachment C of the WIPP HWFP.  
Records that are designated as lifetime records shall be maintained for the life 
of the waste characterization program at a participating generator/storage site 
plus six years, or transferred for permanent archival storage to the WIPP 
Records Archive facility.  Waste characterization records designated as 
nonpermanent records shall be maintained for ten years from the date of 
(record) generation, by NWP or at the generator/storage site or at the WIPP 
Records Archive facility and then dispositioned according to the approved 
RIDS.  If the records generator ceases to operate, records shall be transferred 
before closeout for management at the WIPP Records Archive facility. 
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Records relevant to an enforcement action under the HWFP, regardless of 
assigned dispositions, shall be maintained at the TRU waste site or at the 
WIPP Records Archive facility until the NMED determines that they are no 
longer needed for enforcement actions, and then dispositioned as required. 
 
Waste characterization data for each TRU mixed waste container transmitted to 
WIPP shall be maintained for the active life of the WIPP facility plus two years.  
The active life of the WIPP facility is defined as the period from the initial receipt 
of TRU mixed waste at the facility until the New Mexico Environment 
Department receives certification of final closure of the facility.  After their active 
life, records shall be retired to the WIPP Records Archive facility and 
maintained for 30 years.  These records will then be offered to the National 
Archives. 
 
Nonpermanent QA records shall be retained for three years or as otherwise 
specified.  QA records shall NOT be destroyed until the following conditions are 
met: 

 
1. The appropriately assigned National Archives and Records 

Administration (NARA) authorized disposition specifies destruction. 
 

2. Regulatory requirements are satisfied. 
 

3. The operational status permits the disposal of such records. 
 

4. The related contractual requirements have been satisfied. 
  

In cases of conflicting requirements concerning records retention requirements, 
the most stringent requirements shall be used in determining the final 
disposition. 

 
F. Design and construction of a single records storage facility shall meet the 

applicable requirements of NQA-1-1989, NQA-3-1989, 10 CFR Part 71, and 
current requirements of NARA. 
 

G. If storage at dual facilities for each record is provided, the facilities shall be at 
locations sufficiently remote from each other to eliminate the chance of 
exposure to a simultaneous hazard.  Each facility is NOT required to satisfy the 
single records storage facility requirements of F, above, but shall meet all other 
records storage requirements prescribed in this QAPD. 
 

H. When temporary storage of records (such as for processing, review, or use) is 
required by an organization's procedures, the records shall be stored in a one-
hour fire-rated container.  The procedures shall specify the maximum allowable 
time limit for temporary storage.  The container shall bear an Underwriter's 
Laboratory label (or equivalent) certifying one-hour fire protection, or be 
certified by a person competent in fire protection. 
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I. Measures shall be established to preclude the entry of unauthorized personnel 
into the storage area.  These measures shall guard against larceny and 
vandalism. 
 

J. Measures shall be taken to provide for replacement, restoration, or substitution 
of lost or damaged records. 

 
1.5.6 Retrieval of QA Records 
 
A. The records management system shall provide for retrieval of QA records 

based upon record type (Nonpermanent, Lifetime, or Postclosure). 
 

B. Access to storage facilities shall be controlled.  A list designating personnel 
who are permitted access to the QA records shall be generated, maintained, 
and posted. 

 
1.5.7 Correcting Information in QA Records 
 
A. Corrections to records will include the initials or signature of the person making 

the correction and the date the correction was made. 
 

B. Corrections to QA records shall be approved by the originating organization. 
 

C. Corrections to QA records should be made using a single line-through and shall 
not obliterate the prior entry.  QA records shall NOT be corrected through the 
use of correction fluids or tapes. 
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SECTION 2 PERFORMANCE QUALITY ASSURANCE REQUIREMENTS 
 
2.1 Work Processes 
 
Work shall be performed to established, approved, and documented technical 
standards, administrative controls, and other hazard controls adopted to meet 
regulatory or contract requirements.  Work shall be performed under controlled 
conditions using approved instructions, procedures, drawings, or other appropriate 
means.  Items shall be identified and controlled to ensure their proper use.  Items shall 
be maintained to prevent their damage, loss, or deterioration.  Equipment used for 
process monitoring or data collection shall be calibrated and maintained. 
 
The intent of this section is to establish the policy that those who have been assigned 
responsibility for performing work are responsible for achieving and maintaining quality.  
To ensure that the person doing the work achieves that goal, management is 
responsible for establishing processes and procedures to ensure that all work is 
planned and performed under controlled conditions by personnel who are 
knowledgeable of the work requirements, and that these individuals are capable of 
accomplishing the work in accordance with the requirements as established in this 
QAPD. 
 
This section further establishes management involvement in the work processes 
through their interactions with personnel performing the work and through their review 
and assessment of ongoing and completed work.  This will help ensure that the 
definition of "acceptable work performance" is clearly communicated and that personnel 
are provided the necessary training, resources, and administrative controls to 
accomplish their tasks properly. 
 
2.1.1 Work 
 
A. Personnel performing work are responsible for the quality of their work.  

Because the individual worker is the first line in ensuring quality, personnel will 
be knowledgeable of requirements for work they perform and the capability of 
the tools and processes they use. 
 

B. Line managers will ensure that personnel working under their supervision are 
qualified and are provided the necessary training, resources, and administrative 
controls to accomplish assigned tasks.  Criteria describing acceptable work 
performance shall be defined for the worker. 
 

C. Line managers will periodically review work and related information to ensure 
that the desired quality is being achieved and to identify areas needing 
improvement. 
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D. Work shall be planned, authorized, and accomplished under controlled 
conditions using technical standards, quality requirements, and implementing 
procedures commensurate with the complexity and risk of the work.  Controlled 
conditions include the use of appropriate equipment, suitable environmental 
conditions for accomplishing the activity, and assurance that prerequisites for 
the given activity have been satisfied. 
 

E. Management shall ensure that the following are clearly identified and conveyed 
to workers prior to beginning work: 

 
 Requirements, technical standards, and acceptance criteria for the work 

and final product 
 

 Hazards associated with the work 
 

 Safety, administrative, technical, and environmental controls to be 
employed during the work 

 
F. Workers, supervisors, and management shall self-assess work, to identify and 

resolve deficiencies at the lowest level practicable (e.g., workplace inspections 
and post-job reviews). 

 
2.1.2 Implementing Procedures 
 
Individuals performing work will comply with implementing procedures; however, when 
work can NOT be accomplished as described in the implementing procedure or 
accomplishment of such work would result in an undesirable situation, condition 
adverse to quality, or an unacceptable safety risk, the work shall be suspended and the 
procedures changed in accordance with the approved procedure change process. 
 
2.1.3 Item Identification and Control 
 
Processes will be established and implemented to identify, control, and maintain items 
to ensure their proper use and prevent their damage, loss, or deterioration.  The 
identification of items will be maintained to ensure appropriate traceability.  Traceability 
requirements shall be specified in design documents or supporting implementation 
procedures.  Processes will be established and implemented to control consumables 
and items with limited operating or shelf life, prevent the use of incorrect or defective 
items, and identify and control suspect/counterfeit items. 
 
The following controls shall be established to ensure that only correct and accepted 
items are used or installed: 
 
A. Items shall be identified and traced from the time of receipt, up to and including 

installation or end use.  Records shall be maintained to ensure that the item 
can be traced at all times from its source through the item's installation or end 
use. 
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B. Item identification methods shall include physical markings.  If physical 
markings are either impractical or insufficient, other appropriate means shall be 
employed (such as physical separation, labels or tags attached to containers, 
or procedural controls).  When used, physical markings shall: 

 
 Be applied using materials and methods that provide clear, permanent, 

and legible identification 
 

 NOT be detrimental to the function or service life of the item 
 

 Be transferred to each part of an identified item when the item is 
subdivided 
 

 NOT be obliterated or hidden by surface treatments, or coatings, or 
installation unless other means of identification are substituted  

 
C. If codes, standards, or specifications include specific identification or 

traceability requirements (such as identification or traceability of the item to 
applicable specification or grade of material; heat, batch, lot, part, or serial 
number; or specified inspection, test, or other records), then identification and 
traceability methods shall be implemented to ensure special requirements are 
met. 
 

D. Item identification control system records shall provide the inspection, test, and 
operating status of items.  Items that have satisfactorily passed the required 
inspections and tests shall be identified.  The identification methods shall 
preclude the inadvertent installation, use, or operation of items that have NOT 
passed required inspections and tests. 
 

E. The status of inspections and tests shall be identified either on the items or in 
documents traceable to the items.  Status shall be maintained through the use 
of status indicators (such as tags, markings, labels, and stamps), or other 
means (such as travelers, inspection or test records), and the authority for 
applying and removing status indicators shall be specified. 
 

F. Where specified, items having limited calendar or operating life or cycles shall 
be identified and controlled to preclude use of items whose shelf life or 
operating life has expired. 

 
2.1.4 Suspect/Counterfeit Items 
 
NWP shall: 
 
 Establish a program to control suspect/counterfeit items (S/CIs) 

 
 Identify a management point of contact responsible for the S/CI program 
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 Prevent the introduction and use of S/CIs through engineering involvement, 
design, procurement, testing, inspection, maintenance, evaluation, disposition, 
reporting, trend analysis, lessons learned, and work process controls 
 

 Identify and dispose of S/CIs 
 
S/CIs shall be identified, evaluated, and dispositioned through the S/CI program.  Only 
those items that have been found acceptable through engineering analysis and formal 
disposition shall be used.  Items not found acceptable shall be removed. 
 
S/CI controls shall be applied to safety and non-safety applications, as specified in this 
section.  Safety applications are those whose failure could adversely affect the 
environment, safety, or health of the public or workers, including but not limited to 
safety-related systems, structures, and components, as defined in the WIPP 
Documented Safety Analysis. 
 
Managers, supervisors, and workers shall be informed of and trained on S/CI processes 
and controls, as applicable, including prevention, detection, and disposition of S/CIs.  
The most accurate, up-to-date information from all available sources on S/CIs and 
suppliers shall be collected, maintained, disseminated, and used.  Sources are 
identified on the DOE S/CI website. 
 
The following work process controls shall be implemented using available S/CI 
information: 
 
 Engineering involvement in the development of procurement specifications; 

during inspection and testing; and when replacing, maintaining, or modifying 
equipment 
 

 Procurement processes that prevent introduction of S/CIs by: 
 

 Identifying and placing technical and QA requirements in procurement 
specifications 
 

 Accepting only those items that comply with the procurement 
specifications, consensus standards, and commonly accepted industry 
practices 
 

 Inspecting inventory and storage areas to identify, control, and 
disposition S/CIs  

 
 Inspection, identification, evaluation, and disposition of S/CIs installed in all 

safety applications and other applications that create potential hazards 
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 Engineering evaluations and disposition of S/CIs installed in safety 
applications/systems or in applications that create potential hazards (The 
evaluations must consider potential risks to the environment, the public and 
worker and cost/benefit impact, and include a schedule for replacement [if 
required].) 
 

 Ensuring that S/CIs identified in non-safety applications during routine 
maintenance and/or inspection are reported, evaluated to determine whether 
they pose potential safety hazards or may remain in place, and dispositioned to 
prevent future use in safety applications 
 

 Marking installed S/CIs which will remain in place, to prevent future reuse 
 

 Contacting the DOE Inspector General (IG) before destroying or disposing of 
S/CIs and their documentation to determine whether to retain them for criminal 
investigation or litigation 
 

 Testing procured or installed S/CIs as necessary using approved engineering 
test methods 
 

 Reporting S/CIs in accordance with DOE Order 232.2, Occurrence Reporting 
and Processing of Operations Information and DOE Order 221.1A, Reporting 
Fraud, Waste, and Abuse to the Office of Inspector General 
 

 Conducting trend analysis and reviewing and issuing lessons learned reports 
for use in improving the S/CI program 

 
2.1.5 Special Processes 
 
A. Processes shall be considered as special processes if they meet any one or 

combination of the following criteria: 
 

 The results are highly dependent on the control of the process 
 

 The results are highly dependent on the skill of the operator 
 

 The quality of the results can NOT be readily determined by inspection or 
test of the product 
 

The following activities are examples of special processes: 
 

 Nondestructive examination (NDE)/testing 
 

 Code welding 
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B. Implementing procedures shall be established to ensure special process 
parameters are controlled and specified environmental conditions are 
maintained.  In addition to the guidance provided in the Implementing 
Procedures section of this QAPD special process implementing procedures 
shall include or reference: 
 
 Requirements for qualification of personnel, process(es), and equipment 

 
 Conditions necessary for completing the special process, including 

equipment, statistical process control, controlled parameters of the 
process, and calibration requirements 

 
2.1.6 Handling, Storage, and Shipping 
 
Handling, storage, cleaning, shipping, and other means of preserving, transporting, and 
packaging of items shall be conducted in accordance with established work and 
inspection implementing procedures, shipping instructions, or other specified 
documents. 
 
A. If required for critical, sensitive, perishable, or high-value articles, specific 

implementing procedures for handling, storage, cleaning, packaging, shipping, 
and other preservation shall be prepared and used. 
 

B. Measures shall be established and implemented for the marking and labeling of 
items for packaging, shipping, handling, and storage as necessary to 
adequately identify, maintain, and preserve the item.  Markings and labels shall 
indicate the presence of special environments or the need for special controls 
as necessary and be applied and removed by authorized personnel. 
 

C. If required for protection or maintenance of particular items, special equipment 
(such as containers, shock absorbers, and accelerometers) and special 
protective environments (such as inert gas and specific moisture and 
temperature levels) shall be specified, planned for, and provided. 

 
 If special protective equipment and environments are used, provisions 

shall be made for verifying their adequacy 
 

 Special handling tools and equipment shall be used and controlled as 
necessary to ensure safe and adequate handling 
 

 Special handling tools and equipment shall be inspected and tested at 
specified intervals and in accordance with implementing procedures to 
verify that the tools and equipment are adequately maintained 
 

 Operators of special handling and lifting equipment shall be sufficiently 
experienced and trained to use the equipment  
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D. If storage of items is required, then methods shall be established for the control 
of item identification records that are commensurate with the planned duration 
and conditions of storage.  These methods shall provide for, as applicable: 

 
 Maintenance or replacement of markings and identification tags 

damaged during handling or aging 
 

 Protection of identification markings that are subject to excessive 
deterioration due to environmental exposure 
 

 Update of related identification records and documentation 
 
2.1.7 Status Indicators 
 
Status indicators, such as tagging valves and switches to prevent inadvertent operation, 
shall be used to indicate operating status of items.  Status indicators, such as lockout 
tagging, shall also be used where appropriate and shall be applied and removed by 
authorized personnel. 
 
2.2 Design Control 
 
Items and processes shall be designed using sound engineering/scientific principles 
and appropriate standards.  Design work, including changes, shall incorporate 
appropriate requirements such as general design criteria and design bases.  Design 
interfaces shall be identified and controlled.  The adequacy of design products shall be 
verified/validated by individuals or groups other than those who performed the work.  
Work shall be verified/validated before approval and implementation of the design. 
 
Designs (from conceptual through final) shall be defined, controlled, and verified.  In 
establishing design controls, management is responsible to ensure that design inputs 
are technically correct; that design interfaces are identified; that authorities, 
responsibilities, and lines of communication are clearly defined; and that the design 
processes clearly define the acceptance criteria for the product. 
 
2.2.1 Design Input 
 
Applicable design inputs (such as, but not limited to, design bases, conceptual design 
reports, performance requirements, regulatory requirements, codes, and standards) will 
be controlled by those responsible for the design in accordance with the following 
requirements: 
 
A. Design inputs will be identified and documented, and their selection reviewed 

and approved by those responsible for the design. 
 

B. Design inputs shall be specified and approved on a timely basis and to the level 
of detail necessary to permit the design work to be carried out correctly in a 
manner that provides a consistent basis for making design decisions, 
accomplishing design verification, and evaluating design changes. 
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C. Changes from approved design inputs and reasons for the changes shall be 

identified, approved, documented, and controlled. 
 

D. Design inputs based on assumptions that require reverification shall be 
identified and controlled. 

 
2.2.2 Design Process 
 
The design process shall be controlled by Functional Classification, based on 
DOE-STD-3009-94 and DOE/WIPP-07-3372, as defined in the General Plant Design 
Description (GPDD) and analyzed in the WIPP Documented Safety Analysis, and end 
use according to the following requirements: 
 
A. Appropriate standards shall be identified and documented, and their selection 

reviewed and approved.  Changes from specified standards, including the 
reasons for the change, shall be identified, approved, documented, and 
controlled. 
 

B. Design work shall be prescribed and documented on a timely basis and to the 
level of detail necessary to permit the design process to be carried out 
correctly. 
 

C. Design documents shall be adequate to support design, fabrication, 
construction, and operation. 
 

D. Design documents shall be sufficiently detailed as to purpose, method, 
assumptions, design input, references, and units such that a person technically 
qualified in the subject can understand the documents and verify their 
adequacy without recourse to the originator. 
 

E. Controls for identifying assemblies or components that are part of the item 
being designed shall be established.  If a commercial grade assembly or 
component is modified or selected by special inspection or testing to meet 
requirements that are more restrictive than the supplier's published product 
description, then the assembly or component shall be represented as different 
from the commercial grade item in a manner traceable to a documented 
definition of the difference. 
 

F. Controls for selecting and reviewing design methods, materials, parts, 
equipment, and processes essential to the function of an item shall be 
established. 
 

G. Drawings, specifications, and other design implementation documents shall 
contain appropriate inspection and testing acceptance criteria. 
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2.2.3 Design Analyses 
 
A. Design analyses shall be planned, controlled, and documented. 

 
B. Documentation of design analyses shall include: 
  

 Definition of the objective of the analyses 
 

 Definition of design inputs and their sources 
 Results of literature searches or other applicable background data 

 
 Identification of assumptions and designation of those assumptions 

which shall be verified as the design proceeds 
 

 Identification of any computer calculations, including computer type, 
computer software name, revision identification, inputs, outputs, and the 
bases (or reference thereto) supporting application of the software to the 
specific physical problem 
 

 Identification of the reviewer and approver  
 
C. Calculations shall be identifiable by subject (including structure, system, or 

component to which the calculation applies), originator, reviewer, and date, or 
by other designator such that the calculations are traceable. 
 

D. Computer software used to perform design analyses shall be developed, 
qualified, and used according to the requirements of the Software 
Requirements section of this QAPD. 

 
2.2.4 Design Interface 
 
Design interfaces shall be identified and controlled so that efforts are coordinated 
among affected organizations. 
 
A. Design interface controls shall include the assignment of responsibility and the 

establishment of implementing procedures among participating design 
organizations for the review, approval, release, distribution, and revision of 
documents involving design interfaces. 
 

B. Design information transmitted across interfaces shall be documented and 
controlled. 
 

C. The status of the design information or issued design documents shall be 
identified in transmittals.  Where necessary, incomplete designs that require 
further evaluation, review, or approval shall be identified. 
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2.2.5 Design Verification 
 
The acceptability of design work and documents, including design inputs, processes, 
outputs, and changes, shall be verified.  The following design control requirements shall 
be applied to verify the adequacy of design commensurate with Functional 
Classification, based on DOE-STD-3009-94 and DOE/WIPP-07-3372, as defined in the 
GPDD; the complexity; and the risk associated with the end use application of the 
design. 
 
A. Design verification shall be performed using one or a combination of the 

following methods: 
 

 Design review 
 Alternate calculations 
 Qualification testing 

 
B. The particular design verification method shall be identified and its use justified. 

 
C. The results of design verification shall be documented, including the 

identification of the verifier. 
 

D. Design verification shall be performed by competent individuals or groups other 
than those who performed the original design (but they may be from the same 
organization).  If necessary, this verification may be performed by the 
originator's supervisor, provided that: 

 
 The supervisor did NOT specify a singular design approach or rule out 

certain design considerations and did NOT establish the design inputs 
used in the design, or 
 

 The supervisor is the only individual in the organization competent to 
perform the verification, and 
 

 The determination to use the supervisor is documented and approved in 
advance  

 
E. Design verification shall be performed at appropriate times during the design 

process. 
 

 Verification shall be performed before release for procurement or 
manufacture, construction, or release to another organization for use in 
other design work 
 

 Design verification shall be completed before relying on the item to 
perform its function 
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F. The extent of the design verification required shall be based on the complexity, 
risk, uniqueness of the design, degree of standardization, state of the art, and 
similarity with previously proven designs.  When the design has been subjected 
to a verification process in accordance with this QAPD, the verification process 
need not be duplicated for identical designs. 
 

G. Use of previously proven designs shall be controlled according to the following 
requirements: 

 
 The applicability of standardized or previously proven designs shall be 

verified with respect to meeting pertinent design inputs for each 
application 
 

 Known problems affecting standard or previously proven designs and 
their effect on other features shall be considered 
 

 The original design and associated verification measures shall be 
adequately documented and referenced in the files of subsequent 
application of the design 
 

 Changes in previously verified designs shall require reverification.  Such 
reverifications shall include the evaluation of the effect of those changes 
on the overall previously verified design and on any design analyses 
upon which the design is based  

 
2.2.5.1 Design Reviews 
 
Design reviews shall be controlled, documented, and performed.  Design reviews shall 
consider the following: 
 
A. The design inputs were correctly selected and incorporated. 

 
B. Assumptions necessary to perform the design work were adequately described, 

reasonable, and reverified as necessary. 
 

C. An appropriate design method was used. 
 

D. The design output is reasonable compared to design inputs. 
 

E. The necessary design input and verification requirements for interfacing 
organizations were specified in the design documents or in supporting 
implementing procedures. 

 
Disposition of review comments shall be documented. 
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2.2.5.2  Alternative Calculations 
 
Alternative Calculations are calculations or analyses that are made with alternate 
methods to verify correctness of the original calculations or analyses.  The 
appropriateness of assumptions, input data used, computer programs, or other 
calculation methods used shall be evaluated. 
 
2.2.5.3 Qualification Testing 
 
If design adequacy is to be verified by qualification tests, the tests shall be pre-
identified.  Qualification testing requirements are listed below. 
 
A. The test configuration shall be defined and documented. 

 
B. Testing shall demonstrate the adequacy of performance under conditions that 

simulate the most adverse design conditions.  Operating modes and 
environmental conditions in which the item must perform satisfactorily shall be 
considered in determining the most adverse conditions. 
 

C. If the tests verify only specific design features, then the other features of the 
design shall be verified by other means. 
 

D. Test results shall be documented and evaluated by the responsible design 
organization to ensure that test requirements have been met. 
 

E. If qualification testing indicates that a modification to an item is necessary to 
obtain acceptable performance, then the modification shall be documented and 
the item modified and retested or otherwise verified to ensure satisfactory 
performance. 
 

F. Scaling laws shall be established and verified when tests are being performed 
on models or mockups. 
 

G. The results of model test work shall be subject to error analysis, where 
applicable, before using the results in final design work. 

 
2.2.6 Design Change 
 
Design changes shall be controlled according to the following requirements: 
 
A. Changes to final designs, field changes, and nonconforming items 

dispositioned "use as is" or "repair" shall be justified and shall be subject to 
design control measures commensurate with those applied to the original 
design. 
 

B. Design control measures for changes shall include provisions to ensure that the 
design analyses for the item are still valid. 
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C. Changes shall be approved by the same groups or organizations that reviewed 
and approved the original design documents. 
 
 If an organization that originally was responsible for approving a 

particular design document is no longer responsible, then a new 
responsible organization shall be designated. 
 

 The cognizant design organization shall have demonstrated competence 
in the specific design area of interest and have an adequate 
understanding of the requirements and intent of the original design. 

 
D. When a design change is approved by other means than revision to the 

affected design documents, measures shall be established to incorporate the 
change into these documents, where such incorporation is appropriate. 
 

E. If a significant design change becomes necessary because of an incorrect 
original design, the design process and design verification methods and 
implementing procedures shall be reviewed and modified as appropriate.  
These design deficiencies shall be documented according to the requirements 
provided in the Corrective Action section of this QAPD. 
 

F. Field changes shall be incorporated into the applicable design documents. 
 

G. Design changes that impact related implementing procedures or training 
programs shall be communicated to appropriate organizations. 

 
2.3 Procurement 
 
NWP shall ensure that procured items and services meet established technical and QA 
requirements and perform as specified.  Prospective suppliers shall be evaluated and 
selected on the basis of documented criteria.  NWP shall verify that approved suppliers 
continue to provide acceptable items and services. 

 
2.3.1 Procurement Planning Requirements 
 
The procurement of items and services shall be planned and controlled to ensure that 
procurement requirements are accurate, complete, and clearly understood by suppliers. 
 
Procurement activities shall be planned as early as possible.  At a minimum, the 
activities shall be planned no later than the start of those procurement activities that are 
required to be controlled.  Procurement planning shall be documented to ensure a 
systematic approach to the procurement process. 
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2.3.1.1 Procurement Planning 
 
Procurement activities shall be planned and documented to ensure a systematic 
approach to the procurement process.  Planning shall be accomplished as early as 
possible, but not later than the start of the procurement activities that are required to be 
controlled. 
 
NOTE: As a minimum, ALL service contracts that are related to activities subject 
 to the QA program will require QA review. 
 
Procurement planning shall include the following, as appropriate, based on the risks 
associated with the end use of the product/service: 
 
A. Identify procurement methods and organizational responsibilities, which 

includes the QA organization. 
 

B. Identify and document the sequence of actions and milestones needed to 
effectively complete the procurement.  Provide for the integration of the 
following activities: 

 
 Procurement document preparation, review, and change control 

 
 Selection of procurement sources 

 
 Proposal/bid evaluation and award 

 
 Purchaser evaluation of supplier performance 

 
 Purchaser verifications including any hold-point and witness-point 

notifications 
 

 Control of nonconformances 
 

 Corrective action 
 

 Acceptance of the item or service 
 

 Identification of QA records 
 
2.3.1.2 Supplier Selection 
 
Supplier selection shall be based on an evaluation of the supplier's capability to provide 
items or services in accordance with procurement document requirements. 
 
A. Organizations responsible for supplier source selection shall be identified and 

shall include the appropriate QA organization. 
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B. Measures for selecting procurement sources shall include one or more of the 
following elements: 

 
 Evaluation of the supplier's history for providing an identical or similar 

product that performs satisfactorily in actual use 
 

 An evaluation of the supplier's current QA documentation supported by 
any documented qualitative and quantitative information 
 

 On-site evaluation of the supplier's technical and QA capability based on 
an evaluation of the supplier's facilities, personnel, and quality program 
implementation.  This evaluation will include an assessment of QA 
program definition and implementation and will be performed by a 
qualified Lead Auditor 

  
C. The results of procurement source selection shall be documented. 
 
2.3.1.3  Proposal/Bid Evaluation 
 
A. The proposal/bid evaluation process shall include a determination of the extent 

of conformance to the procurement document requirements.  This evaluation 
shall be performed by designated, technically qualified personnel, including the 
QA organization, and shall include, as required, the following: 

 
 Technical considerations 
 QA program requirement 
 Supplier personnel skills 
 Supplier production capability 
 Supplier past performance\ 
 Alternatives 
 Exceptions 

 
B. Before the contract is awarded, NWP shall resolve, or obtain commitments to 

resolve, deficient quality conditions identified during the proposal/bid 
evaluation. 
 

C. Changes made as a result of the bid evaluations or precontract negotiations 
shall be incorporated into the procurement documents.  The review of such 
changes and their effects shall be completed prior to contract award.  This 
review shall include the following considerations: 

 
 Procurement document requirements 

 
 Determination of any additional or modified design criteria 
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 Analysis of exceptions or changes requested or specified by the Supplier 
and determination of the effects such changes may have on the intent of 
the procurement documents or quality of the item or service to be 
furnished 

 
D. Supplier QA programs shall be evaluated and accepted by QA management 

before the supplier starts work. 
 
2.3.2 Procurement Document Requirements 
 
The following requirements are established to ensure that procurement documents, and 
any changes thereto, contain appropriate technical and QA requirements. 
 
2.3.2.1 Procurement Document Preparation 
 
Procurement documents shall include the following provisions, as applicable to the item 
or service being procured: 
 
A. The scope of work shall be defined. 

 
B. Technical requirements shall be specified, including: 
 

 Design bases shall be identified or referenced 
 

 Specific documents (such as drawings, codes, standards, regulations, 
DOE Orders, procedures, or instructions) that describe the technical 
requirements of the items or services to be furnished shall be identified.  
The revision level or change status of these documents shall also be 
identified 
 

 Tests, inspections, hold points, or acceptance criteria that NWP will use 
to monitor and evaluate the performance of the supplier shall be 
specified  

 
C. QA program requirements shall be specified, including: 
 

 The supplier shall have a documented QA program or program 
requirements that implements a nationally recognized QA requirements 
program (e.g., NQA-1 or equivalent), as required by contract language, 
or equivalent requirements from other recognized sources as required, 
and that satisfies the applicable QA criteria of 10 CFR §830.122.  The 
level of detail of the QA program plan and subsequent implementing 
procedures shall depend on the scope, nature, or complexity of the item 
or service being procured, but shall be specified in the purchase order or 
contract 
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 The supplier shall incorporate the appropriate technical and QA program 
requirements into any subtier supplier-issued procurement document.  
QA program requirements shall be flowed down to suppliers at any tier to 
the extent necessary to ensure compliance with the requirements 
 

 When deemed appropriate, NWP may permit some or all supplier work 
to be performed under NWP's quality assurance program, provided that 
the requirements are adequately implemented.  In these cases, 
procurement documents shall specify that NWP's quality assurance 
implementing procedures are applicable to the supplier and that NWP 
will provide these applicable documents to the supplier 
 

 NWP shall ensure that its subcontractors performing work on the WIPP 
site meet the applicable environment, safety, and health, including 
quality assurance and integrated safety management; safeguards and 
security and cyber security; and emergency management requirements  

 
D. Right of access to supplier facilities and records for inspection or audit by NWP 

or other designee authorized by NWP shall be established. 
 

E. Documentation required to be submitted for information, review, or approval by 
NWP shall be identified.  The time of submittal shall also be established.  If 
NWP requires the supplier to maintain documentation that will become QA 
records, the retention, classification, and disposition requirements shall be 
identified.  The Supplier's nonpermanent records shall not be disposed of until 
the related items are released for shipment. 
 

F. When required, purchaser requirements for the supplier to report 
nonconformances and requirements for NWP's approval of the disposition of 
nonconformances shall be established. 
 

G. Spare and replacement parts or assemblies and the appropriate technical and 
QA data required for ordering shall be identified. 
 

H. Requirements for the use, control, and calibration of measuring and test 
equipment (M&TE) shall be identified. 

 
2.3.2.2 Procurement Document Review and Approval 
 
A. A review of the procurement documents and any changes thereto shall be 

made to verify that documents include appropriate provisions to ensure that 
items or services meet the prescribed requirements.  Any technical or quality 
changes shall require the same level of approval signatures as on the original 
documents.  Procurement document reviews shall be performed and 
documented prior to issuance to the supplier of the procurement documents or 
changes thereto. 
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B. Reviews shall be performed by personnel who have access to pertinent 
information and who have an adequate understanding of the requirements and 
scope of the procurement. 
 

C. Procurement document reviews shall include representatives from the technical 
and QA organizations. 

 
D. Procurement documents shall be approved by appropriate management. 
 
2.3.3 Supplier Performance Evaluation Requirements 
 
NWP shall establish measures to interface with the supplier of items and services and 
to verify the supplier's performance, as necessary.  The measures shall include: 
 
 Establishing an understanding between NWP and the supplier of the 

requirements and specifications identified in the procurement documents 
 

 Requiring the supplier to identify planning techniques and processes to be used 
in fulfilling procurement document requirements 
 

 Reviewing supplier documents that are prepared or processed during work 
performed to fulfill procurement requirements 
 

 Identifying and processing necessary change information 
 

 Establishing the method to be used to document information exchanges 
between NWP and the supplier 
 

 Establishing the extent of assessment activities and inspection 
  
2.3.4 Methods of Acceptance of Items and Services 
 
Prior to offering an item or service for acceptance, the supplier shall verify that the 
item or service complies with the procurement requirements. 
 
NWP shall accept items and services by one or a combination of the following methods. 
 
2.3.4.1 Source Verification 
 
NWP may accept an item or service by monitoring, auditing, surveillance, witnessing, or 
observing activities performed by the supplier.  This method of acceptance is called 
source verification. 
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The extent of source verifications shall be a function of the relative importance, 
complexity, and quantity of items or services being procured, as well as the supplier's 
quality of performance.  Source verifications shall be accomplished as early as possible, 
but in any case prior to the start of those activities that are required to be controlled and 
shall include the active involvement of NWP's QA organization.  In addition: 
 
A. Source verification shall be accomplished consistent with the supplier's planned 

inspections, examinations, or tests, and performed at intervals consistent with 
the importance and complexity of the item. 
 

B. Documented evidence of acceptance of source-verified items or services shall 
be furnished to the party receiving the item, the requisitioner, and the supplier. 

C. Source verification shall be performed by qualified QA personnel. 
 

2.3.4.2 Receiving Inspection 
 
When a receiving inspection is used to accept an item: 
 
A. The inspection shall include consideration of source assessments, verifications 

and audits, and the demonstrated performance quality of the supplier. 
 

B. The inspection shall be performed in accordance with established inspection 
procedures or instructions. 
 

C. The inspection shall verify, as applicable, proper configuration; identification; 
dimensional, physical, and other characteristics; freedom from shipping 
damage; and cleanliness. 
 

D. The inspection shall be planned and executed according to the requirements 
stated in the Inspection Planning section of this QAPD. 
 

E. Receiving inspection shall include a review of adequacy and completeness of 
any required supplier documentation submittal. 
 

F. Receiving inspections shall be performed by qualified personnel. 
 
2.3.4.3 Post-Installation Testing 
 
When post-installation testing is used as a method of acceptance, then post-installation 
test requirements and acceptance documentation shall be mutually established and 
agreed upon by NWP and the supplier. 
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2.3.4.4 Supplier Certificate of Conformance 
 
When a Certificate of Conformance is required and used, the minimum criteria below 
shall be met: 
 
A. The certificate shall identify the purchased material or equipment, such as by 

the purchase order number or other identification that is traceable to the 
requirements of the procurement document. 
 

B. The certificate shall identify the specific procurement requirements met by the 
purchased material or equipment, such as codes, standards, and other 
specifications.  This may be accomplished by including a list of the specific 
requirements or by providing, on-site, a copy of the purchase order and the 
procurement specifications or drawings, together with a suitable certificate.  
The procurement requirements identified shall include any approved changes, 
waivers, or deviations applicable to the subject material or equipment. 
 

C. The certificate shall identify any procurement requirements that have NOT been 
met, together with an explanation and the means for resolving the 
nonconformances. 
 

D. The certificate shall be signed or otherwise authenticated by a person who is 
responsible for this QA function and whose function and position are described 
in the purchaser's or supplier's QA program. 
 

E. The certification system, including the procedures to be followed in filling out a 
certificate and the administrative procedures for review and approval of the 
certificates, shall be described in the purchaser's or supplier's QA program. 
 

F. Means shall be provided to verify the validity of supplier certificates and the 
effectiveness of the certification system, such as during the performance of 
audits of the supplier or independent inspection or test of the items.  Such 
verification shall be conducted by the QA organization at intervals 
commensurate with the supplier's past quality performance. 
 

2.3.4.5 Acceptance of Services 
 
For procurement of services only (such as third party inspection, engineering, and 
consulting services; and installation, repair, overhaul, or maintenance work), NWP shall 
accept the service by any or all of the following methods: 
 
 Technical verification of data produced 

 
 Surveillance and/or audit of the activity 

 
 Review of objective evidence for conformance to the procurement document 

requirements such as certifications or test reports 
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2.3.5 Control of Supplier Nonconformance 
 
NWP and the supplier shall establish and document the process for disposition of items 
that do NOT meet procurement document requirements according to the following: 
 
A. The supplier shall submit a report of nonconformance to NWP that includes a 

supplier-recommended disposition (e.g., "use as is" or "repair") and provide 
technical justification for such disposition. 

 
Reports of nonconformances to procurement document requirements or 
documents approved by NWP shall be submitted to the QA organization for 
approval.  Examples of conditions requiring a report of nonconformance 
include: 

 
 Technical or material requirements are violated 

 
 A requirement in supplier documents that has been approved by NWP is 

violated  
 

 The nonconformance can NOT be corrected by continuation of the 
original manufacturing process or by rework 
 

 The item does NOT conform to the original requirement even though the 
item can be restored to a condition such that the item's capability to 
function is unimpaired (i.e., a waiver is requested)  

 
B. NWP shall evaluate and approve the supplier's recommended disposition. 

 
C. NWP shall verify implementation of the disposition. 

 
D. NWP shall maintain records of supplier-submitted nonconformances. 
 
2.3.6 Commercial Grade Items 
 
Where design specifies the use of commercial grade items, the following requirements 
are an acceptable alternative to other requirements of this section. 
 
A. The commercial grade item shall be identified in an approved design output 

document.  An alternative commercial grade item may be applied, as long as 
the responsible design organization provides verification that the alternative 
commercial grade item performs the intended function and meets design 
requirements applicable to both the replaced item and its application. 
 



Working Copy 
 Nuclear Waste Partnership LLC 
 Quality Assurance Program Description 
 WP 13-1, Rev. 33  
 

 68 

B. Supplier evaluation and selection, where determined necessary by NWP based 
on complexity and importance to compliance certification application, waste 
characterization, waste isolation, waste transportation, nuclear safety, 
environmental protection, and management and operation of the WIPP facility, 
shall be in accordance with the requirements of the Supplier Selection section 
of this QAPD. 
 

C. Commercial grade items shall be identified in the procurement document by the 
manufacturer's published product description. 
  

D. After receipt of a commercial grade item, NWP shall ensure that: 
 

 Damage was not sustained during shipment 
 

 The item received was the item ordered 
 

 Inspection or testing is accomplished, to the extent determined by NWP, 
to ensure conformance with the manufacturer's published requirements 
 

 Documentation, as applicable to the item, was received and is 
acceptable  

 
Commercial software is processed in accordance with the Software Requirements 
section of this QAPD. 
 
Commercial grade services are processed in accordance with the Commercial Grade 
Item and Service Dedication section of this QAPD. 
 
2.3.7 Commercial Grade Item and Service Dedication 
 
A. Commercial grade items/services shall be dedicated, when intended for use in 

the following applications: 
 

 Safety Class (SC) or Safety-Significant (SS) structure, system, and 
component (SSC), or service associated with a SC or SS SSC which has 
been determined to provide a critical design/safety function 
 

 Type "B" packaging components, structures, services, and/or systems 
used to transport radioactive material, which has been determined to 
provide a critical design/safety function 

 
B. Critical design characteristics shall be identified by the design organization 

during item selection. 
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C. Critical design characteristics and appropriateness of the item/service for use 
shall be verified by: 

 
 Testing the item, 

 
 Inspecting the item, and/or 

 
 Evaluating the supplier's ability to consistently supply the item/service at 

a level of quality that meets the safety and reliability requirements for the 
item/service 

 
2.4 Inspection and Testing 
 
Inspections and testing shall be performed in accordance with approved implementing 
procedures.  An essential part of the work planning process is to identify the items and 
processes to be inspected or tested, parameters or characteristics to be evaluated, 
techniques to be used, acceptance and performance criteria, hold points, and the 
organizations responsible for performing the tests and inspections.  Inspection and 
testing of specified items and processes shall be conducted using established criteria.  
Inspections and tests shall verify that physical and functional aspects of items, services, 
and processes meet requirements and are fit for use and acceptance.  The acceptance 
of a specified item shall be documented and approved by qualified and authorized 
personnel.  Equipment used for inspections and tests shall be calibrated and 
maintained. 
 
2.4.1 Qualification of Personnel 
 
2.4.1.1 Qualification of Inspection and Test Personnel 
 
This section provides requirements for the qualification of personnel who perform 
inspection and testing to verify conformance to specified requirements for the purpose 
of acceptability.  The requirements of this section do not apply to the qualification of 
personnel for performance of nondestructive examination or to personnel performing 
routine equipment operability and safety inspections required during the conduct of their 
assigned work. 
 
The individual who performs an inspection or test to verify conformance of an item to 
specified acceptance criteria shall be qualified.  Inspections by persons during on-the-
job training for qualification shall be performed under the direct observation and 
supervision of a qualified person and verification of conformance shall be by the 
qualified person until certification is achieved.  When a single inspection or test requires 
implementation by a team or a group, personnel not meeting the requirements of this 
section may be used in data-taking assignments or in plant or equipment operation, 
provided they are supervised or overseen by a qualified inspector. 
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The inspection shall be performed by personnel other than those who performed or 
directly supervised the work being performed.  Inspection personnel shall not report 
directly to the immediate supervisors who are responsible for performing the work being 
inspected. 
 
A. The responsible organization shall designate those activities that require 

qualified inspection and test personnel and the minimum requirements for such 
personnel.  The responsible organization shall establish written procedures for 
the qualification of inspection and test personnel and for the assurance that 
only those personnel who meet the requirements of this section are permitted 
to perform applicable inspection and test activities. 
 

B. Personnel selected for performing inspection and test activities shall have the 
experience or training commensurate with the scope, complexity, or special 
nature of the activities. 
 

C. Provisions shall be made for the indoctrination of personnel to the technical 
objectives and requirements of the applicable codes and standards and the QA 
program controls that are to be employed. 
 

D. The need for a formal training program shall be determined, and such training 
activities shall be conducted as required to qualify personnel that perform such 
inspections and tests.  On-the-job training shall also be included in the 
program, as appropriate, with emphasis on first-hand experience gained 
through actual performance of inspections and tests. 
 

E. The capabilities of a candidate for certification shall be initially determined by a 
suitable evaluation of the candidate's previous education, experience, training, 
and either test results or capability demonstration. 
 

F. The job performance of inspection and test personnel shall be reevaluated for 
capability at periodic intervals not to exceed three years; for personnel qualified 
as QA Inspectors, the interval shall not exceed two years.  Reevaluation shall 
be by evidence of continued satisfactory performance or redetermination of 
capability in accordance with the above requirements.  If during this evaluation, 
or at any other time, it is determined that the capabilities of an individual are not 
in accordance with the qualification requirements specified for the job, that 
person shall be removed from that activity until such time as the required 
capability has been demonstrated.  Any person who has not performed 
inspection or testing activities in their qualified area for a period of one year 
shall be reevaluated for the required capability in accordance with the above 
requirements. 
 



Working Copy 
 Nuclear Waste Partnership LLC 
 Quality Assurance Program Description 
 WP 13-1, Rev. 33  
 

 71 

G. The qualification of personnel shall be certified in writing in an appropriate form 
and shall include the following information: 

 
 Employer's name 

 
 Identification of person being certified 

 
 Activities certified to perform 

 
 Basis used for certification, including such factors as (1) education, 

experience, indoctrination, and training; (2) test results, where 
applicable; and (3) results of capability demonstration 
 

 Results of periodic evaluation 
 

 Results of physical examinations, when required 
 

 Signature of employer's designated representative who is responsible for 
such certification 
 

 The date of certification and date of certification expiration 
 
H. The responsible organization shall identify any special physical characteristics 

needed in the performance of each activity, including the need for initial and 
subsequent physical examination. 
 

I. Records of personnel qualification shall be established and maintained by the 
employer.  These records shall include the information required above for 
certification. 

 
2.4.1.2 Qualification of Nondestructive Examination Personnel 
 
This section identifies the requirements for the qualification of personnel to perform 
NDE (visual, radiographic, magnetic particle, ultrasonic, liquid penetrant, eddy current, 
neutron radiographic, and leak testing) to verify conformance to specified requirements. 
 
A. The American Society for Nondestructive Testing (ASNT) Recommended 

Practice No. SNT-TC-1A, June 1980 Edition, and its applicable supplements 
shall apply as requirements for personnel performing the above methods of 
NDE.  Later editions of SNT-TC-1A may be used as the basis for the 
qualification of NDE personnel, as long as the minimum requirements of the 
June 1980 edition are met. 
 

B. The responsible organization shall establish written procedures for the control 
and administration of the training, examination, and certification of NDE 
personnel. 
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C. Records of personnel qualification shall be prepared and maintained by the 
employer. 

 
2.4.2 Inspection Requirements 
 
2.4.2.1 Inspection Planning 
 
Inspection planning shall be performed and documented to include: 
 
 Identification of work operations where inspections are necessary 

 
 Identification of the characteristics to be inspected and the identification of 

when, during the work process, inspections are to be performed  
 

 Identification of suitable environmental conditions and required safety 
measures 
 

 Identification of inspection or process monitoring methods to be employed 
 

 Identification of acceptance criteria 
 

 Identification of sampling requirements 
 

 Methods to record inspection results 
 

 Selection and identification of the M&TE to be used to perform the inspection 
 

 Process used to ensure that the equipment being used for inspection or testing 
is calibrated and is of the proper type, range, accuracy, and tolerance to 
accomplish the intended function 

 
When statistical sampling is to be used to verify the acceptability of a group of items, the 
statistical sampling method shall be based on recognized standard practices. 
 
The type of item and the length of time it is expected to remain in storage should be 
considered during inspection planning. 
 
2.4.2.2 Inspection Hold and Witness Points 
 
When mandatory hold/witness points are used to control work that is NOT to proceed 
without the specific consent of the organization placing the hold/witness point, the 
specific hold/witness points shall be indicated in implementing procedures/work 
instructions.  Only the organization responsible for the hold/witness point may waive it.  
Approval to waive specified hold/witness points shall be documented before continuing 
work beyond the designated inspection point. 
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2.4.2.3 In-Process Inspections and Monitoring 
 
A. Items in process shall be inspected as necessary to verify quality.  If inspection 

of processed items is impossible or disadvantageous, indirect control by 
monitoring of processing methods, equipment, and personnel shall be provided.  
Both inspection and process monitoring shall be conducted when control is 
deemed inadequate using only one method. 
 

B. When a combination of inspection and process monitoring methods is used, 
monitoring shall be performed systematically to ensure that the specified 
requirements for control of the process and the quality of the item are met 
throughout the duration of the process. 
 

C. Controls shall be established and documented for the coordination and 
sequencing of the work at established inspection hold or witness points during 
successive stages of the process. 

 
2.4.2.4 Final Inspections 
 
A. Final inspections shall include a review of the results and verification of 

resolution of all nonconformances identified by earlier inspections. 
 

B. Finished items shall be inspected for completeness, markings, calibration, 
protection from damage, or other characteristics as required to verify the quality 
and conformance of the item to the applicable requirements. 
 

C. Records review shall be undertaken for adequacy and completeness. 
 

D. Modifications, repairs, or replacements of items performed subsequent to final 
inspection shall require reinspection or retest, as appropriate, to verify 
acceptability. 

 
2.4.2.5 In-Service Inspections 
 
A. Required in-service inspection or surveillance of structures, systems, or 

components shall be planned and executed by or for the organization 
responsible for their operation. 
 

B. Inspection methods shall be established and executed to verify that the 
characteristics of an item continue to remain within specified limits. 
 

C. Inspection methods shall include evaluations of performance capability of 
essential emergency and safety systems and equipment, verification of 
calibration and integrity of instruments and instrument systems, and verification 
of maintenance, as appropriate. 
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2.4.2.6 Inspection Documentation 
 
Inspection documentation shall identify the: 
 
 Item inspected and date of inspection 

 
 Inspector's unique identifier or name of the inspector who documented, 

evaluated, and determined acceptability 
 

 Method of inspection 
 

 Inspection criteria, sampling plan, or reference documents (including revision 
designation) used to determine acceptance 
 

 Results or acceptability 
 

 Measuring and test equipment used during the inspection, including the 
identification number and the calibration due date 
 

 Reference to information on actions taken in connection with nonconformances, 
as applicable 

  
2.4.3 Test Requirements 
 
Test requirements and acceptance criteria shall be provided or approved by the 
organization responsible for the design of the item to be tested unless otherwise 
designated.  Testing shall be used to determine the capability of an item to meet 
specified requirements by subjecting the item to a set of physical, chemical, 
environmental, or operating conditions.  Examples of such tests include prototype 
qualification tests, production tests, proof tests prior to installation, construction tests, 
and preoperational tests.  Test requirements and acceptance criteria shall be based on 
applicable design or other pertinent technical documents. 
 
2.4.3.1 Test Planning 
 
Test planning shall include: 
 
 Identification of the implementing procedures to be developed to control and 

perform tests 
 

 In lieu of specially prepared written test procedures, appropriate sections of 
related documents such as American Society for Testing and Materials 
methods can be used.  If used, they shall incorporate the information directly 
into the approved test implementing procedure, or shall be incorporated by 
reference in the approved test implementing procedure 
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 Identification of item to be tested and the test requirements and acceptance 
limits, including required levels of precision and accuracy 
 

 Identification of the M&TE to be used to perform the test and provisions to 
ensure that the equipment being used is calibrated and is of the proper type, 
range, accuracy, and tolerance to accomplish the intended function 
 

 Test prerequisites that address calibrated instrumentation, software, 
appropriate and adequate test equipment and instrumentation, trained 
personnel, and suitably controlled environmental conditions 
 

 Mandatory hold points 
 

 Methods to record data and results 
 

 Provisions for ensuring that prerequisites for the given test have been met 
 
2.4.3.2 Test Documentation 
 
Test documentation shall identify: 
 
 The applicable test requirements, plans, and procedures, including revisions 

 
 The item or work product tested 

 
 Date of test 

 
 Name of the tester and data recorders 

 
 Type of observation and method of testing 

 
 Identification of test criteria or reference documents used to determine 

acceptance 
 

 Results and acceptability of the test 
 

 Actions taken in connection with any nonconformances noted 
 

 Name of the person evaluating the test results 
 

 Identification of the M&TE used during the test (including the identification 
number and calibration due date)  
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2.4.3.3 Test Results 
 
Test results will be documented and their conformance with acceptance criteria will be 
evaluated by a qualified individual within the responsible organization to ensure that test 
requirements have been satisfied. 
 
2.5 Monitoring, Measuring, Testing, and Data Collection Equipment 
 
The following sections establish requirements to ensure equipment used for inspection 
and testing is properly controlled, calibrated and maintained.  For the purposes of these 
requirements, equipment discussed in the following sections includes M&TE, monitoring 
and data collection (M&DC) equipment, equipment (either hand-held or installed) used 
for data indication, and other equipment used for data indication and/or collection. 
 
2.5.1 Calibration 
 
A system to control the use and calibration of M&TE shall be established and 
documented.  Intervals shall be established for all M&TE requiring calibration unless the 
equipment is regularly monitored through the use of check standards in a documented  
measurement assurance process.  Check standards must closely represent the item 
parameters normally tested in the process, and the check standard must be verified 
periodically.  The prescribed calibration intervals shall be established and maintained to 
ensure acceptable reliability, where reliability is described as the probability that M&TE 
will remain in tolerance throughout the interval.  Intervals may be based on usage or 
time since last calibration. 
 
A. Calibration standards shall have a greater accuracy than the required accuracy 

of the monitoring, measuring, testing, and data collection equipment being 
calibrated.  The responsible organization shall ensure that the calibration 
uncertainties do NOT affect the adequacy of the measurement.  Well defined 
and documented measurement assurance techniques or uncertainty analyses 
may be used to verify the adequacy of a measurement process.  If such 
techniques or analyses are NOT used, then the collective uncertainty of the 
measurement standard shall NOT exceed 25 percent of the acceptable 
tolerance (e.g., manufacturer's specification) for each characteristic of the 
M&TE being calibrated or verified. 
 

B. The method and interval of calibration for each device shall be defined based 
on the importance to waste isolation and safety and on the type of equipment, 
stability characteristics, required accuracy, intended use, and other conditions 
affecting measurement control.  For monitoring, measuring, testing, and data 
collection equipment used in one-time-only applications, the calibration shall be 
done both before and after use based on the importance of the data to waste 
isolation and safety. 
 

C. A calibration shall be performed when the accuracy of calibrated monitoring, 
measuring, testing, and data collection equipment is suspect. 
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D. Calibrated monitoring, measuring, testing, and data collection equipment shall 
be uniquely identified to provide traceability to calibration data and subsequent 
recall for calibration. 
 

E. All calibrated monitoring, measuring, testing, and data collection equipment 
shall be labeled to indicate the calibration status, the date calibrated, the 
calibration due date or usage equivalent, and the identification of any 
limitations.  (When it is impractical to apply a label directly to an item, the label 
may be affixed to the instrument container or some other suitable means may 
be used to reflect calibration status.) 
 

F. All calibrations performed shall be traceable, through auditable documentation, 
to NIST [National Institute of Standards and Technology] standards, 
international standards or intrinsic standards, when available and appropriate.  
If no nationally recognized standards exist, the bases for calibration shall be 
documented. 

 
G. When applicable, all calibrations shall be performed in controlled environmental 

conditions giving due consideration to temperature, humidity, lighting, vibration, 
dust control, cleanliness, electromagnetic interference, and any other factors 
affecting the results of calibration measurements.  Where pertinent, these 
factors shall be monitored and recorded and, when appropriate, correcting 
compensations shall be applied to measurement results. 
 

H. Calibration and control measures may NOT be required for rulers, tape 
measures, levels, and other such devices, if normal commercial equipment 
provides adequate accuracy. 
 

I. A program shall be established and maintained to recall for calibration, or 
remove from service, M&TE that has exceeded its calibration interval, has 
broken calibration seals, has been modified, repaired, has had components 
replaced, or is suspected to be malfunctioning because of mishandling, misuse, 
or unusual results. 
 

J. Documented procedures shall be established and maintained to evaluate the 
adequacy of the calibration system and to ensure compliance with the 
requirements of this QAPD. 

K. M&TE shall be handled, stored, and transported in a manner that does not 
adversely affect the calibration or condition of the equipment. 
 

L. Where calibration intervals are used to ensure reliability, the interval setting 
system must be systematically applied and shall have stated reliability goals 
and a method of verifying that the goals are being attained. 

 
M. All exemptions from periodic calibration shall be approved and documented. 
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N. The recall system may provide for the temporary extension of the calibration 
due date for limited periods of time under specified conditions that do not 
unreasonably impair the satisfaction of task objectives. 
 

O. Calibration services shall be acquired from suppliers having a verified program 
for controlling calibration activities in accordance with the appropriate 
Standards applicable to the item being calibrated. 

 
2.5.1.1 Control of Out-of-Calibration Equipment 
 
A. Monitoring, measuring, testing, and data collection equipment shall be 

considered to be out-of-calibration and shall NOT be used until calibrated if any 
of the following conditions exist:  

 
 The calibration due date has passed without recalibration 
 The device produces results known or suspected to be in error 
 The equipment has been damaged  

 
B. Out-of-calibration monitoring, measuring, testing, and data collection equipment 

shall be controlled.  The controls shall include the following requirements: 
  

 Out-of-calibration monitoring, measuring, testing, and data collection 
equipment shall be tagged, segregated, or otherwise controlled to 
prevent use until they have been recalibrated 
 

 When M&TE is found to be out-of-calibration during recalibration, the 
validity of results obtained using that equipment since its last valid 
calibration shall be evaluated  

 
 The evaluation shall include the determination of acceptability of 

previously collected data, processes monitored, or items 
previously inspected or tested 
 

 The evaluation shall be documented 
 

 The user and QA management shall be notified 
 

 Corrective actions shall be taken, as applicable  
 
C. Recall intervals shall be established and re-evaluated based on instrument 

calibration history. 
 

D. If any monitoring, measuring, testing, and data collection equipment is 
consistently found to be out-of-calibration during the recalibration process, it 
shall be repaired or replaced. 
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2.5.1.2  Documenting Calibration of Monitoring, Measuring, Testing, and Data 
Collection 

 
NWP shall maintain records documenting that established M&TE schedules and 
procedures have been followed.  These records shall include an individual record of 
calibration, or other means of control, providing: 
 
 Description or identification of the item 

 
 Calibration Interval 

 
 Date calibrated 

 
 Identification of the calibration source 

 
 Calibration results, including data and status 

 
 Calibration action taken (adjusted, repaired, new value assigned, derated, etc.) 

 
 Evaluation and corrective action taken in response to out-of-calibration 

conditions 
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SECTION 3 ASSESSMENT REQUIREMENTS 
 
Planned and periodic assessments shall be conducted to measure management 
effectiveness, item and service quality and process effectiveness, and to promote 
improvement.  Management assessments shall be performed or directed by managers 
to assess the effectiveness of their organization's management processes.  
Independent assessments shall be performed by a group or organization having 
authority and freedom, sufficient to carry out its responsibilities, from the line 
organization being assessed.  Persons conducting assessments shall be technically 
qualified and knowledgeable of the items and processes to be assessed. 
 
3.1 Management Assessment 
 
Managers at every level shall periodically assess the performance of their organizations 
and functions to determine how well it meets customer requirements and expectations, 
and mission objectives, so that improvements can be made.  This assessment shall 
place emphasis on the use of human and material resources to achieve the 
organization's goals and objectives.  The management assessment should include an 
introspective evaluation to determine if the entire integrated management system 
effectively focuses on meeting strategic goals. 
 
Managers shall retain responsibility for management assessments of processes and 
organizations under their cognizance.  Direct participation by all levels of management 
is essential to the success of the process because management is in the position to 
view the organization as a total system. 
 
Management assessments should focus on the identification and resolution of both 
process and management issues and problems.  Problems that hinder the organization 
from achieving its objectives shall be identified and corrected. 
 
Processes being assessed should include strategic planning, organizational interfaces, 
cost control, use of performance indicators, staff training and qualifications, procedures, 
the actual work process, and supervisory oversight and support.  Effective management 
assessments should evaluate such conditions as the state of employee knowledge, 
motivation, and morale; the amount of mutual trust and communication among workers 
and organizations; the existence of an atmosphere of creativity and improvement; and 
the adequacy of human and material resources.  Management assessments shall also 
include analysis of collective results of lower-level self-assessments, such as workplace 
inspections and post-job reviews. 
 
Management assessments shall be conducted regularly.  Overall management 
assessment results shall be reported to the President & Project Manager at least 
annually. 
 
Management assessment results should be used as input to the organization's 
continuous improvement process. 
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3.2 Independent Assessment 
 
A process of planned periodic independent assessments shall be established and 
implemented.  Independent assessments shall be planned, performed, documented, 
and reported to appropriate management personnel.  Independent assessments shall 
focus on improving items, services, and processes by emphasizing line organization's 
achievement of quality.  The types and frequencies of independent assessments shall 
be based on the status, risk, complexity, and importance to safety, waste isolation, and 
the demonstration of compliance to regulatory and other statutory requirements. 
 
Independent assessments shall include reviews, inspections, testing, checking, 
conducting surveillances, and auditing or otherwise determining whether items, 
processes, or services meet specified requirements. 
 
Surveillances shall accomplish the following: 
 
 Monitor work in progress, if applicable 

 
 Document compliance or noncompliance with established requirements and 

procedures 
 

 Identify actual and potential deficiencies 
 

 Initiate timely corrective action commitment from cognizant manager for 
identified deficiencies 
 

 Provide notification to responsible managers of the status and performance of 
work under assessment 
 

 Verify timely implementation of corrective action(s)  
 
3.2.1 Planning Independent Assessments 
 
Assessments shall include technical evaluations of the applicable procedures, 
instructions, activities and items, as appropriate.  The scope shall include the work to be 
assessed and corrective actions taken since the previous assessment. 
 
Planning shall include a review of past assessment results to determine the nature of 
problems that have occurred.  When recurring problems are found, the assessment 
team shall review corrective actions that have been taken and attempt to determine 
whether the corrective actions were effective in preventing recurrence. 
 
Assessment preparation shall include review of pertinent background information, 
procedures, and technical documents so that team members are familiar with the work 
being assessed. 
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Internal independent assessments should incorporate criteria related to the core 
functions of the ISMS, as applicable to the assessed activity (DOE P 450.4A): 
 
 Define the Scope of Work 
 Analyze the Hazards 
 Develop and Implement Hazard Controls 
 Perform Work within Controls 
 Provide Feedback and Continuous Improvement 
 
3.2.1.1 Planning Audits 
 
In addition to the above, the organization performing an audit shall develop and 
document an audit plan for each audit.  This plan shall include the scope, requirements, 
purpose, assessment personnel, work to be assessed, organizations to be notified, 
applicable documents, written procedures to be used, and schedule. 
 
3.2.2 Scheduling Independent Assessments 
 
A. Independent assessments shall be scheduled to begin as early in the life of the 

work as practical and shall be scheduled to continue at intervals consistent with 
the schedule for accomplishing the work.  Internal independent assessments of 
work to verify QA program compliance shall be performed on a risk based 
prioritization. 
 

B. Regularly scheduled independent program assessments shall be supplemented 
by additional technical assessments (e.g., surveillances and limited scope 
audits) of selected work products and/or work processes. 

 
3.2.2.1 Scheduling Audits 
 
In addition to the above, the QA Department will maintain a schedule of audits.  The 
audit schedule shall be developed annually and revised as necessary. 
 
The scope and frequency of scheduled audits must ensure that: 
 
  Required assessments by applicable DOE directives are being performed; 

 
 The effectiveness of safety management programs, including programs that are 

credited in the safety basis for nuclear facilities, is being assessed adequately; 
 

 Deficiencies are being self-identified; and 
 

 Corrective actions are being taken in a timely and effective manner. 
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3.2.3 Independent Assessment Team Selection 
 
Assessment team members shall be identified prior to the start of the assessment 
activity.  The team members shall be selected on the basis of technical qualification, 
knowledge of the item and/or process being assessed and shall be independent from 
the items and/or processes being assessed.  Assessment team members shall have 
sufficient authority and organizational freedom to carry out their assigned 
responsibilities.  In the case of internal audits, personnel having direct responsibility for 
performing the activities being audited shall not be involved in the selection of the audit 
team. 
 
A. An assessment team leader shall be appointed to indoctrinate and supervise 

the team, organize and direct the assessment, coordinate the preparation and 
issuance of the assessment report, and evaluate responses.  When a formal 
QA audit is performed, the assessment team leader shall be a lead auditor. 
 

B. Before starting the assessment, the assessment team leader shall ensure that 
the assigned personnel collectively have experience and training 
commensurate with the scope, complexity, or special nature of the work to be 
assessed. 
 

C. In the performance of an audit, technical specialists, with appropriate technical 
expertise or experience in the work being audited, shall be used when 
assessing the adequacy of technical processes. 

 
3.2.4 Assessment Personnel Qualifications 
 
3.2.4.1  Lead Auditor Qualifications 
 
A lead auditor shall be capable of organizing and directing audits and other 
assessments, reporting assessment observations, and evaluating planned and 
implemented corrective action.  A lead auditor shall be certified as meeting the 
requirements provided in this section for education and experience, communication 
skills, training, audit participation, and passing the lead auditor examination. 
 
3.2.4.1.1 Lead Auditor Education and Experience 
 
The prospective lead auditor shall have verifiable evidence that a minimum of 10 credits 
have been accumulated under the following scoring system: 
 
A. Education (four credits maximum) 
 

1. An associate's degree from an accredited institution scores one credit.  If 
the degree is in engineering, physical sciences, mathematics, or QA, it 
scores two credits. 
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2. A bachelor's degree from an accredited institution scores two credits.  If 
the degree is in engineering, physical sciences, mathematics, or QA, it 
scores three credits.  In addition, score one more credit for a master's 
degree (or higher) in engineering, physical sciences, business 
management, or QA from an accredited institution. 

 
B. Experience (nine credits maximum) 
 
For technical experience in such areas as scientific investigation, site characterization, 
nuclear waste management, production, transportation, engineering, manufacturing, 
construction, operation, or maintenance, or experience applicable to the auditing 
organization's area of responsibility, score one credit for each full year, with a maximum 
of five credits for this aspect of experience. 
 

1. If two years of this experience have been in a nuclear field, score one 
additional credit; or 
 

2. If two years of this experience have been in QA, score two additional 
credits; or 
 

3. If two years of this experience have been in auditing or assessment, 
score three additional credits; or 
 

4. If two years of this experience have been in nuclear-related QA, score 
three additional credits; or 
 

5. If two years of this experience have been in nuclear-related QA auditing 
or assessment, score four additional credits 

 
C. Professional Competence (two credits maximum) 
 
For certification of competency in engineering, science, or QA specialties, issued and 
approved by a state agency or national professional or technical society, score two 
credits. 
 
D. Rights of Management (two credits maximum) 
 
When determined appropriate, the organization performing the qualification may grant 
up to two credits for other performance factors applicable to auditing that are not 
explicitly called out in this section (such as leadership, sound judgment, maturity, 
analytical ability, tenacity, past performance, and completed QA training courses). 
 
3.2.4.1.2 Communications Skills 
 
The prospective lead auditor shall have the capability to communicate effectively, both 
in writing and orally.  These skills shall be attested to in writing by the candidate's 
manager. 
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3.2.4.1.3 Lead Auditor Training 
 
Prospective lead auditors shall be trained to the extent necessary to ensure their 
competence in skills as established by the organization responsible for performing 
audits and assessments.  Training in the following areas shall be accomplished and its 
completion verified based upon management evaluation of the particular needs of each 
prospective lead auditor: 
 
 Knowledge and understanding of this QAPD and other program related 

procedures, codes, standards, regulations, DOE orders, and regulatory guides 
 

 General structure of QA plans and implementation procedures, as a whole, and 
as related to specific elements of this QAPD 
 

 Auditing or assessment techniques of examining, questioning, evaluating, and 
reporting; and methods of identifying, following up, and closing corrective action 
items 
 

 Audit planning in functional areas of nuclear QA 
 

 On-the-job training to include applicable elements of the assessment program 
 
3.2.4.1.4 Audit Participation 
 
The prospective lead auditor shall have participated in a minimum of five QA audits 
within a period of time NOT to exceed three years prior to the date of the qualification.  
At least one of the five QA audits shall be a nuclear audit and shall have been 
performed within the last year. 
 
3.2.4.1.5 Lead Auditor Examination 
 
A. The prospective lead auditor shall pass an examination that evaluates the 

comprehension of and ability to apply the audit knowledge described in this 
section.  The test shall be oral, written, practical, or any combination of these 
methods. 
 

B. The development and administration of the examination for a lead auditor is the 
responsibility of the QA Department.  The QA Department may delegate 
administrative duties related to this responsibility.  The QA Department (or 
designee) shall:  

 
 Maintain the integrity of the examination through confidentiality of files 

and, where applicable, proctoring of examinations 
 

 Develop and maintain objective evidence regarding the type and content 
of the examination  
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3.2.4.1.6 Lead Auditor Certification 
 
The lead auditors will be certified by the QA organization and the Training organization 
as being qualified to lead audits and assessments.  This certification will document the: 
 
 Name of the organization performing the certification 

 
 Name of the lead auditor 

 
 Date of certification or recertification 

 
 Basis of certification (such as education, experience, communication skills, and 

training) 
 

 Signature of the designated representative of the organization responsible for 
certification  

 
3.2.4.1.7 Lead Auditor Proficiency Maintenance 
 
A. Lead auditors shall maintain their proficiency through one or a combination of 

the following: 
 

 Regular and active participation in the audit process 
 

 Review and study of codes, standards, QA implementation procedures, 
instructions, and other documents related to QA program auditing or 
assessment 
 

 Participation in training programs 
 
B. QA management shall evaluate the proficiency of lead auditors annually.  

Based on the evaluation, management shall choose to extend the qualification, 
require retraining, or require requalification.  Management evaluations shall be 
documented. 
 

C. Lead auditors who fail to maintain their proficiency for a two-year period shall 
require requalification to the requirements for a lead auditor of this section.  
Participation in only one nuclear QA audit is required for this requalification. 

 
3.2.4.2 Technical Specialist Qualifications 
 
Technical specialists selected for independent assessment assignments shall be 
indoctrinated by the lead auditor commensurate with the scope, complexity, or special 
nature of the work being assessed.  In addition they shall be trained to the requirements 
of the assessment process associated with their duties. 
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3.2.4.3 Independent Assessor Qualifications 
 
Independent assessors shall be technically qualified and knowledgeable in their 
assigned roles.  In addition, they shall have appropriate training or orientation to 
develop their assessment skills and techniques.  Competence of personnel performing 
various assessment functions shall be developed by one or more of the following 
methods: 
 
A. Orientation to provide a working knowledge and understanding of the program 

QA requirements and implementing procedures used to perform assessments 
and report assessment results. 
 

B. Training that provides fundamentals, objectives, and techniques of performing 
assessments.  Training shall include methods of examining, questioning, 
evaluating, and documenting specific assessment items and methods of 
evaluating the effectiveness of corrective actions for conditions adverse to 
quality. 
 

C. On-the-job training, guidance, and counseling under the direct supervision of a 
lead auditor may be substituted for the training above.  Such training shall 
include planning, performing, reporting, and follow-up action involved in 
conducting assessments. 

 
3.2.5 Performing Independent Assessments 
 
A. Independent assessments shall be performed using written procedures or 

checklists related to the activity being audited. 
 

B. Elements that have been selected for independent assessment shall be 
evaluated against specified requirements.  Objective evidence related to the 
planning and technical aspects of the work performance shall be examined to 
the depth necessary to determine if these elements are being implemented 
effectively. 
 

C. Independent assessment results shall be documented by assessment 
personnel and reported to and reviewed by management having responsibility 
for the area assessed.  Conditions requiring prompt corrective action shall be 
reported immediately to management of the assessed organization. 
 

D. CAQs shall be documented and corrected according to the requirements of the 
Corrective Action section of this QAPD. 
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3.2.6 Reporting Independent Assessment Results 
 
The independent assessment report shall be prepared and signed by the assessment 
team leader, and issued to the management of the assessed organization and any 
affected organizations.  The assessment report shall include the following, as 
appropriate: 
 
 A description of the assessment scope 

 
 Identification of the assessors 

 
 Identification of persons contacted during the assessment 

 
 A summary of the documents reviewed, persons interviewed, and the specific 

results of the reviews and interviews (i.e., a summary of the checklist contents) 
 

 A summary of the results, including a statement of the QA program adequacy, 
implementation, and effectiveness, as applicable to the assessment scope 
 

 A description of each reported condition adverse to quality in sufficient detail to 
enable corrective action to be taken by the assessed organization 
 

 Commendable practices 
 
Findings of a common nature will be grouped together whenever possible so that 
systematic breakdowns can be identified.  Findings will be evaluated based on the 
relative importance to indicate the degree of impact on compliance certification 
application, waste characterization, waste isolation, waste transportation, nuclear 
safety, environmental protection, or management and operation of the WIPP facility. 
 
3.2.7 Assessment Response and Follow-Up 
 
A. Management of the assessed organization will investigate conditions adverse 

to quality in accordance with the Corrective Action section of this QAPD. 
 

B. The adequacy of corrective actions taken for conditions adverse to quality shall 
be evaluated and approved by the assessing organization. 
 

C. Follow-up action shall be taken by the assessing organization to verify that 
corrective action is accomplished as scheduled. 

 
3.2.8 Audit Records 
  
The following documents shall be controlled as QA records in accordance with the 
Records section of this QAPD:  audit and assessment plans, reports, responses, and 
documentation of corrective action completion and follow-up. 
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SECTION 4 SAMPLE CONTROL AND QUALITY ASSURANCE REQUIREMENTS 
 
This section defines the requirements for the control of samples of waste and 
environmental media, including identification, handling, storing, shipping, and archiving.  
This section also defines requirements for the disposition of samples, including 
nonconforming samples.  The following general control requirements apply to samples: 
 
A. Samples shall be controlled and identified in a manner consistent with their 

intended use. 
 

B. Sample controls shall define responsibilities such as interfaces between 
organizations for documenting and tracking sample possession from sample 
collection and identification through handling, preservation, shipment, transfer, 
analysis, storage, and final disposition. 
 

C. Sample controls shall specifically describe the location and orientation from 
which the sample was collected. 

 
4.1 Sample Control 
 
The controls for samples shall address the following requirements, as applicable: 
 
A. A chain-of-custody record form shall be maintained.  The chain-of-custody 

record shall provide a document trail of all persons who have custody of a given 
sample, including the date and time of its transfer. 
 

B. If samples have limited hold times, then methods shall be established that 
preclude using the sample beyond its intended hold time. 
 

C. If sample storage is required, then methods shall be established for the control 
of sample identification that are commensurate with the planned duration and 
conditions of storage.  These methods shall provide for, as applicable, 

 
 Maintenance or replacement of markings and identification tags 

damaged during handling or aging 
 

 Protection of identification markings subject to excessive deterioration 
resulting from environmental exposure 

 
D. Methods shall be established to provide for sample preservation, including 

protection to prevent contamination from outside sources and temperature 
preservation requirements. 
 

E. Representative archival samples from difficult-to-repeat sample collection 
activities, such as principal bore holes, shall be maintained. 
 

F. If a need to archive samples is identified, then the management of all archive 
samples shall be specified in an implementing procedure. 



Working Copy 
 Nuclear Waste Partnership LLC 
 Quality Assurance Program Description 
 WP 13-1, Rev. 33  
 

 90 

4.2 Sample Identification 
 
A. Samples shall be clearly and uniquely identified at the time of their initial 

collection, and the identification shall be maintained until final disposition. 
 

B. Sample identification shall be verified and documented before each transfer or 
release for testing, analysis, or disposition. 
 

C. All sample numbers, sample locations, and sample dates shall be documented.  
Documentation shall be maintained and verified at a minimum until the final 
disposition of all collected samples. 
 

D. At a minimum samples shall be clearly and legibly identified wherever possible 
with a label, tag, or other marker to denote the sample number, the sample 
date, the name of the sampler, and the sample location.  If physical markings 
are used, they shall not be obliterated or hidden by surface treatments or 
sample preparation unless other means of identification are substituted.  If 
direct physical markings are either impractical or insufficient, other appropriate 
means shall be employed (e.g., physical separation, labels or tags attached to 
containers, or procedural control). 
 

E. Care shall be taken to ensure that sample identification does not compromise 
or cross-contaminate the sample. 
 

F. If samples are to be split or subdivided then sample identification and 
documentation shall reference the sample identification on the original sample.  
Extreme care must be taken to ensure that cross-contamination does not occur 
when samples are split.  Samples to be split shall have field blanks. 
 

G. Sample traceability, including identification and documentation, shall ensure 
that the sample can be traced at all times from its collection through final 
disposition. 

 
4.3 Handling, Storing, and Shipping Samples 
 
Handling, storing, cleaning, packaging, shipping, and preservation of samples shall be 
conducted in accordance with established work and inspection implementation 
procedures or other specified documents.  Controls shall provide for the maintenance of 
sample characteristics, sample integrity, and sample identification during storage.  
These measures include: 
 
A. Methods requirements shall be identified, where applicable (e.g., EPA SW-846, 

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods). 
 

B. The controls shall be consistent with the planned duration and storage 
conditions and shall describe actions to be taken where maximum sample life 
expectancy limits are identified. 
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C. Storage methodology shall be developed and implemented to ensure that 
samples are maintained in predetermined environmental conditions 
commensurate with their intended use and purpose. 
 

D. Samples shall be controlled to preclude the mixing of like samples. 
 

E. Samples on which analysis or tests have been performed shall be identified 
and maintained in a separate part of the storage area. 
 

F. If required for critical, sensitive, perishable, or high-value samples, specific 
measures for handling, storage, cleaning, packaging, shipping, and 
preservation shall be identified and used. 
 

G. Measures shall be established for marking and labeling samples for packaging, 
shipping, handling, and storage as necessary to adequately identify, maintain, 
and preserve the sample.  Markings and labels shall indicate the presence of or 
need for special environments or other special controls if necessary. 
 

H. If required for particular samples, personal protective equipment, special 
protective equipment (such as containers), and special protective environments 
(such as inert gas, and moisture and temperature limits) shall be specified and 
provided.  Such controls shall be verified and documented. 

 
4.4 Disposition of Nonconforming Samples 
 
A. Samples taken that are sensitive to data quality requirements and that do NOT 

meet requirements specified in work controlling documents (such as job 
packages, travelers, or work requests) shall be documented, evaluated, 
identified, and segregated in accordance with the Quality Improvement section 
of this QAPD. 
 

B. The disposition for nonconforming samples shall be identified and documented 
and shall be limited to "use-as-is," "limited use," or "discard." 
 

C. Samples that have lost their identity shall be documented as nonconforming 
and shall not be used. 

 
4.5 Environmental Data Operation Samples 
 
Guidance for environmental data operation (EDO) sample planning must address the 
following items as a minimum.  Additional information is contained in EPA QA/G-5 and 
SW-846. 
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All EDO sample plans will address that the following quality indicators for the collection 
of data and information used to support a compliance certification application have been 
and will continue to be achieved: 
 
A. Data accuracy (i.e., the degree to which data agree with an accepted reference 

or true value) 
 

B. Data precision (i.e., a measure of agreement between comparable data 
gathered or developed under similar conditions expressed in terms of a 
standard deviation) 
 

C. Data representativeness (i.e., the degree to which data accurately and 
precisely represent a characteristic of a population, a parameter, variations at a 
sample point, or environmental conditions) 
 

D. Data completeness (i.e., a measure of the amount of valid data obtained 
compared to the amount that was expected) 
 

E. Data comparability (i.e., a measure of the confidence with which one data set 
can be compared to another) 
 

F. Data reproducibility (i.e., a measure of the variability among measurements of 
the same sample at different laboratories) 
 

G. Data validation (i.e., a systematic process for reviewing a body of data against 
a set of criteria to provide assurance that the data are adequate for their 
intended use) 
 

H. Data verification (i.e., a systematic process for reviewing a body of data to 
verify completeness) 

 
4.6 Data Documentation, Control, and Validation 
 
4.6.1 Data Identification and Usage 
 
A. All data shall be recorded so that they are clearly identifiable and traceable to 

the test, experiment, study, or other source from which they were generated.  
Identification and traceability of the data shall be maintained. 
 

B. The method of data recording (e.g., scientific notebooks, log books, data 
sheets, or computerized instrumentation systems) shall be controlled to avoid 
data loss and permit data retrievability.  Controls shall be established to ensure 
that data integrity and security are maintained wherever data are stored.  
Controls shall prescribe how specific types of data will be stored with respect to 
media, conditions, location, retention time, security, and access.  Data shall be 
suitably protected from damage and destruction during their prescribed lifetime 
and shall be readily retrievable. 
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C. Data transfer and reduction controls shall be established to ensure that data 
transfer is error free, that no information is lost in transfer, and that the input is 
completely recoverable.  Data transfer and reduction will be controlled to permit 
independent reproducibility by another qualified individual.  Examples of data 
transfer include copying raw data from a notebook into computerized data form 
or copying from computer tape to disk. 
 

D. Data that are determined to be erroneous, rejected, superseded, or otherwise 
unsuited for their intended use shall be controlled to prevent their inadvertent 
use. 
 

E. All processes which change either the form of expression or quantity of data, 
values, or number of data items (data reduction) shall be controlled by 
prescribed methods that allow for the validation of the conversion process. 
 

F. Data collection and analysis shall be critically reviewed and questions resolved 
before the results are either used or reported.  Uncertainty limits shall be 
derived from the data and measurement systems prior to use of the data. 

 
4.6.2 Data Validation 
 
Data validation is a systematic process used to review data, to assure that the required 
data quality characteristics have been obtained.  Results of the review may require that 
qualifiers be placed on the use of the data. 
 
A. Validation methods shall be planned and documented.  The documentation 

shall include the acceptance criteria used to determine if the data are valid. 
 

B. Data that are important to safety and waste isolation shall be validated.  
Validation shall include the following: 

 
1. The relevant documentation is reviewed to evaluate the technical 

adequacy, the suitability for the intended use, and the adequacy of the 
QA record; 
 

2. Calculations shall be checked on a sample basis; 
 

3. The results of the data review shall be documented; and 
 

4. The reviewer shall be independent of the data collector. 
 
C. Data validation shall be controlled to permit independent reproducibility by 

another qualified individual. 
 

D. Data considered as established fact by the scientific and engineering 
community, such as engineering handbook data, critical tables, etc., do not 
require validation. 
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4.7 Qualification of Existing Data 
 
A. This section contains requirements unique to the post-qualification of data and 

information that are relied upon to support the WIPP compliance application 
and were collected prior to the implementation of this QAPD.  While the 
qualification process shall be conducted in accordance with the program control 
requirements of the QAPD, it is not intended that the QAPD identify the data 
that are subject to this process or the technical requirements of the qualification 
process.  The qualification process shall be conducted in accordance with 
approved procedures that provide for documentation of the decision process, 
the factors used in arriving at the choice of the qualification method, and the 
decision that the data are qualified for their intended use. 

 
B. Existing data shall be qualified using one or a combination of the following 

methods: 
 

1. Determination that the data were collected under a QA program that is 
equivalent in effect to ASME NQA-1-1989 edition; ASME NQA-2a-1990 
addenda, Part 2.7, to ASME NQA-2-1989 edition; and NQA-3-1989.  
Factors to be considered include: 

 
a. Qualifications of personnel or organizations generating the data 
 
b. Technical adequacy of the equipment and procedures used to 

collect and analyze the data 
 
c. Environmental conditions under which the data were obtained (if 

germane) 
 
d. Quality and reliability of the measurement control program under 

which the data were generated 
 
e. Extent to which data demonstrate properties of interest (e.g., 

physical, chemical, geologic, or mechanical) 
 
f. Extent to which conditions generating the data may partially meet 

requirements of this QAPD 
 
g. Prior uses of the data and the associated verification processes 
 
h. Prior peer or other professional reviews of data and their results 
 
i. Extent and reliability of the documentation associated with the data 
 
j. Extent and quality of corroborating data or confirmatory testing 

results 
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k. Degree to which data generating processes were independently 
audited 

 
l. The importance of the data in showing that the repository design 

meets the performance objectives 
 

2. The use of corroborating data, with the data relationships and inferences 
clearly identified and justified 

 
3. Confirmatory testing that is performed and documented 

 
4. Peer review conducted in a manner that is compatible with 

NUREG-1297, Peer Review for High-Level Nuclear Waste Repositories 
 

a. Peer reviews shall be performed when the adequacy of information 
or the suitability of procedures and methods essential to showing 
that a repository system meets its performance requirements with 
respect to safety and calculations, or reference to previously 
established standards and practices. 

 
b. Peer reviews performed in support of WIPP compliance activities 

shall be documented, as shall all peer review processes. 
 

5. Peer reviews are used for the following activities: 
 

a. Conceptual models selected and developed by DOE 
 
b. Waste characterization analysis as required in 40 CFR 194.24(b) 
 
c. Engineered barrier evaluation as required in 40 CFR 194.44 
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SECTION 5 SCIENTIFIC INVESTIGATION QUALITY ASSURANCE 
 REQUIREMENTS 

 
This section is included as a contingency should NWP become responsible for Scientific 
Investigations.  When and if NWP becomes responsible for the performance of any 
Scientific Investigations the requirements of this section will be implemented into this 
QAPD commensurate with the degree of the responsibilities by the appropriate 
organization. 



Working Copy 
 Nuclear Waste Partnership LLC 
 Quality Assurance Program Description 
 WP 13-1, Rev. 33  
 

 97 

SECTION 6 SOFTWARE REQUIREMENTS 
 
6.1 General 
 
This section establishes Software Quality Assurance (SQA) requirements for the 
development, acquisition, maintenance, and use of certain computer software to 
support NWP activities.  It supplements, where specified herein, the basic requirements 
of this QAPD. 
 
The QA requirements specified in this section are based on the CBFO QAPD, ASME 
industry consensus standards NQA-1-1989 (supplements 3S-1 and 11S-2), 
NQA-2a-1990 (Part 2.7), DOE Order 414.1D, and guidance from NUREG/BR-0167 and 
NUREG-1297. 
 
6.1.1 Applicability 
 
A. The requirements in this section apply to: 
 

 Computer software used in the manipulation or production of data that 
are, in turn, used in the processing, gathering, or generation of 
information whose output is relied upon to make design, analytical, 
operational, or compliance-related decisions with respect to any of the 
following: 

 
 Performance of the waste confinement, waste characterization, 

waste transportation, or waste acceptance processes 
 

 Modeling the performance of WIPP for purposes of compliance 
certification application and/or reapplication 
 

 Activities that affect or are directly related to compliance with the 
HWFP 

 
 Safety Software 

    
1. Safety System Software - software that performs a safety function 

as part of a structure, system, or component and is cited in either 
(a) a DOE-approved Documented Safety Analysis or (b) an 
approved hazard analysis. 
 

2. Safety and Hazard Analysis Software and Design Software - 
software that is used to classify, design, or analyze nuclear 
facilities.  This software is not part of a structure, system, or 
component (SSC) but helps to ensure the proper accident or 
hazards analysis of nuclear facilities or an SSC that performs a 
safety function. 
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3. Safety Management and Administrative Controls Software - 
software that performs a hazard control function in support of 
nuclear facility or radiological safety management programs or 
technical safety requirements or other software that performs a 
control function necessary to provide adequate protection from 
nuclear facility or radiological hazards.  This software supports 
eliminating, limiting, or mitigating nuclear hazards to workers, the 
public, or the environment. 

 
The application of these requirements shall be prescribed in written plan(s), policies, 
procedures, or instructions. 
 
B. Exempt from the requirements of this section of the QAPD is software that is 

considered to be "systems software" (e.g., operating systems, administrative 
and management systems, system utilities, compilers, assemblers, translators, 
interpreters, query languages, word processing programs, spreadsheets, 
database managers, and graphing programs) or other software that does not 
generate data that are used in the formulation of conclusions.  For applications 
built using systems software, see paragraph C, below. 
 

C. However, specific applications, such as detailed formulas or macros, which: 
 

 Support quality-related activities addressed in paragraph A, above 
 

 Are used with exempt software addressed in paragraph B, above, and 
 

 Can be verified by hand calculations or other means  
 

shall meet the following requirements: 
 

 A listing of the software code (e.g., details of formulas, file/table/cell 
references, and/or macros) shall be developed and maintained 
 

 Documentation shall be prepared to demonstrate by hand or other 
independent calculations that the specific application provides the correct 
results for the specified range of input parameters  

 
6.1.2 Inventory of Software 
 
Each organization shall identify software for which it maintains responsibility.  Software 
governed by this section of the QAPD shall be inventoried.  This inventory shall identify 
the software's name, version, classification, exemption status, operating environment, 
and the person and organization responsible for the software. 
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Inventory entries for safety software shall include the following: software description, 
software name, version identifier, safety software designation (e.g., safety system 
software, safety and hazard analysis software and design software, safety management 
and administrative controls software), grade level designation, specific nuclear facility 
application used, and the responsible individual. 
 
6.1.3 Classification of Software 
 
Each organization shall classify software identified in the inventory.  The criteria for the 
classification shall be documented in the inventory and shall address the purpose of the 
software relative to its use in engineering, testing, data collection, design, analysis, and 
operations activities and its importance to safety or significance in managing information 
or augmenting mission-essential decisions. 
 
6.1.4 Software Grading 
 
Software meeting any of the applicability criteria specified in subsection 6.1.1 shall be 
designated controlled software, included in the software inventory, and subject to the 
applicable requirements of this section.  Software meeting the safety software criteria 
specified in subsection 6.1.1 shall be designated safety software, identified as safety 
software in the software inventory, and subject to the additional requirements applicable 
to safety software as noted in this section.  Software not meeting any of the applicability 
criteria specified in subsection 6.1.1 shall be exempt from the software requirements of 
this section, but shall be subject to all other requirements of this QAPD, as applicable in 
accordance with the Grading Items and Processes and Applying Quality Assurance 
Controls section. 
 
6.1.5 Plans (or Procedures) 
 
NWP shall develop plans that specify applicability, methods, techniques, and 
responsibilities required to implement the requirements of this section.  Plans and 
revisions to the plans shall be forwarded to the QA manager for review and 
concurrence. 
 
6.1.6 Software Quality Assurance 
 
Software used to support NWP activities at WIPP is primarily commercial software 
purchased off-the-shelf and does not require any development effort by NWP.  In those 
cases where NWP or its subcontractor develops software for use at WIPP, the following 
requirements for software controls shall be implemented, as appropriate. 
 
Controls governing applicable software development projects shall be identified in 
controlled and documented plans.  The plans shall be formally reviewed and approved.  
Controls governing the configuration and use of the software shall be identified in plans 
or procedures appropriate to the organization(s) using the software. 
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The following activities shall be addressed in plans or procedures: 
 
A. Software development 
B. Software verification and validation 
C. Software configuration control 
D. Software operation and maintenance 
 
Plans may be issued separately or as a single, composite plan, depending upon the 
nature and complexity of the project.  The software control plans may be a section of 
the overall project plan, provided that each software item is addressed and the software 
control portion of the plan prescribes the documentation, reviews, and controls required 
by this section. 
 
A plan(s) for assuring software quality shall be prepared for each new software project 
at the inception of the software, or for procured software before it enters the purchaser's 
organization.  Plans may be prepared individually for each software project, may exist 
as a generic document to be applied to software prepared within or procured by an 
organization, or may be incorporated into the overall quality assurance program.  Plans 
shall: 
 
A. Identify the software products governed by the plan. 

 
B. Identify the methods to be used to develop functional performance 

requirements, translate those requirements into a detailed design, and 
implement that design in a computer program. 
 

C. Identify the types of documentation to be prepared, reviewed, and maintained 
during software design, development, implementation, test, and use. 
 

D. Identify the methodology for establishing software baselines and baseline 
updates (changes) and for tracking changes throughout the evolution of the 
software. 
 

E. Identify the process to be used for verification and validation of the software 
developed for or applied to engineering and scientific analysis. 
 

F. Identify the process for reporting and documenting software discrepancies, 
evaluating impacts of discrepancies on previous calculations, and determining 
appropriate corrective action(s). 
 

G. Identify the procedure(s) for establishing and maintaining the integrity of data, 
embodied mathematical models, and output files. 
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H. Identify the organizations responsible for performing the work and achieving 
software quality and their tasks and responsibilities, including design authority 
involvement, as applicable, in identifying requirements specifications, 
acquisition, design, development, verification and validation (including 
inspection and testing), configuration management, maintenance, and 
retirement of safety software. 

 
I. Identify the standards, conventions, techniques, or methodologies that guide 

the software development, as well as the methods used to ensure 
implementation of requirements. 
 

6.2 Software Procurement 
 
The procurement of software and related services shall be in accordance with the 
Procurement section of this QAPD; the applicable requirements of this section shall 
become the responsibility of the sponsoring organization upon receipt of the software. 
 
These requirements shall apply to all software governed by this section in accordance 
with the applicability criteria in the Section 6.1.1, above, including freeware and 
shareware, regardless of the method of acquisition (i.e., whether purchased, provided 
by a government agency, downloaded from the internet, or obtained by other means). 
 
All procured software governed by this section shall be tested in accordance with 
documented and approved test procedures using approved test-case specifications to 
ensure that the procured software will perform satisfactorily in its operating environment.  
The installation tests (including the test procedures), the test case specifications, and 
the results of the installation tests shall be identified, documented, and maintained as 
records according to established procedures. 
 
Once the software has been installed, and prior to its use, the sponsoring organization 
shall perform user acceptance of the software to verify the software's functional 
capability and the acceptability of the vendor-supplied supporting documentation (e.g., 
user manual, technical specification, results of vendor testing, etc.). 
 
For software developed and supplied under contract, the supplier shall be required, 
under language stated in contract documents, to report software errors and failures to 
the sponsoring organization.  The sponsoring organization shall also report software 
errors to the supplier, under contract document language stating that supplier will 
evaluate and make return responses to sponsor reported errors.  The length of the term 
for error reporting and response activities to be provided by the supplier shall be stated 
in the contract documents.  
 
6.3 Software Developed Under Other QA Programs 
 
Software that has NOT been developed or approved in accordance with this section and 
has NOT been previously approved in accordance with a QA program that is consistent 
with this QAPD shall be evaluated using this section as the review criteria to determine 
adequacy to perform its intended functions.  The evaluation shall be documented.  This 
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software shall be uniquely identified and controlled prior to evaluation, clearly traceable 
to the software requirements, accepted by the sponsoring organization and placed 
under configuration control prior to use. 
 
The evaluation of existing software developed in accordance with other QA programs 
shall serve as the basis to determine the: 
 
A. Adequacy of existing verification and validation and software documentation to 

support operation and maintenance; and 
 

B. Activities to be performed and the documentation necessary to accept the 
software for its intended use and place it under configuration control. 

 
The evaluation shall be documented and contain at a minimum: 
 
A. User application requirements 
B. Test plans and test cases required to validate the software acceptability 
C. User documentation 
 
Exceptions from the requirements of this section and their justification for acceptance 
shall be documented as part of the evaluation.  Exceptions shall be approved by the QA 
manager. 
 
6.4 Software Development and Maintenance 
 
 
Software used to support NWP activities at WIPP is primarily commercial software 
purchased off-the-shelf and does not require any development effort by NWP.  In those 
cases where NWP or its subcontractor develops software for use at WIPP, the following 
requirements for software controls shall be implemented, as appropriate. 
 
The developmental activities of software projects subject to this QAPD shall be 
identified in documented and approved plans to ensure that the project proceeds in an 
orderly and traceable manner.  Sufficient information shall be provided to clearly 
indicate the necessary tasks, the deliverables and the baselines for each phase, the 
required reviews, appropriate milestones, and the responsibilities associated with each 
task.  For safety software, risks to successful completion of the project shall be 
evaluated, and methods of controlling the risks shall be identified. 
 
Software project development plans shall identify the items that need to be baselined 
and the methods to be used for controlling the configuration of those baselines 
throughout the development process. 
 
The activities associated with the software's evolution shall use a systematic (iterative or 
sequential) approach.  This approach shall address the analysis of the problem under 
study, the transformation of the analysis into design, the implementation of the design 
into validated computer software, and the development of sufficient documentation 
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(which may constitute records) to demonstrate that the specified requirements have 
been successfully implemented into the computer software. 
 
The systematic approach of software consists of the activities of Requirements, Design, 
Implementation, Testing, Installation and Checkout, Operations and Maintenance, and 
Retirement.  Each leads to the development of specific work products representing 
components of the software's baseline.  Both the processes and work products 
associated with the systematic approach are measurable and are verified for 
completeness and accuracy, approved, and their quality maintained throughout the 
evolution of the software. 
 
Following the development of the Software Quality Assurance Plan (for each project), 
no strict chronology of activity performance is required (i.e., activities may be performed 
serially, recursively, or concurrently) providing all activities are addressed, and all 
requirements of each development phase are met. 
 
6.4.1 Requirements 
 
Software requirements shall be specified, documented, and reviewed.  These 
requirements shall pertain to functionality, performance, design constraints, data 
attributes, and external interfaces as outlined in the Requirements Documentation 
section of this QAPD.  For safety software, potential failures shall be identified and 
evaluated during the requirements phase, for their consequences and probability.  The 
requirements shall define the response of the software to anticipated classes of input 
data.  Each requirement shall be specified in sufficient detail to permit its design in 
software and its validation.  Software requirements shall be traceable throughout the 
software's evolution, and a verification and validation plan shall be prepared after the 
software requirements have been documented and approved. 
 
6.4.2 Design 
 
Software design, based on specified requirements, shall be developed, documented, 
and reviewed.  The design shall specify the overall structure (control and data flow), and 
the reduction of the overall structure into physical solutions (algorithms, equations, 
control logic, and data structures). 
 
For safety software, measures to mitigate the safety consequences of software failures 
shall be an integral part of the design. 
 
The design may necessitate the modification of the requirements documentation and 
the verification and validation plans. 
 
Design phase software verification and validation activities shall consist of: 
 
 The generation of test plans based on the requirements and design; 

 
 The generation of design-based test cases; and 
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 The review of the software design to ensure that the requirements are 
addressed. 

 
6.4.3 Implementation 
 
The software design shall be translated into a form (e.g., programming language) 
suitable for processing by a computer, and the implemented software shall be analyzed 
to identify and correct errors. 
 
6.4.4 Testing 
 
Test requirements and acceptance criteria shall be specified, documented, and 
reviewed and shall be based upon applicable design or other pertinent technical bases.  
Appropriate tests, such as verification tests, hardware integration tests, and in-use tests, 
shall be controlled.  Software testing, using documented test plans, cases, procedures, 
and results, is the primary method of software validation. 
 
Testing of software shall be performed to the extent that unintended functions are 
identified and their impact determined and corrected, as appropriate, to prevent 
degradation of the software's required performance.  The design as implemented in 
code shall be exercised by executing the test cases.  Failure to successfully execute the 
test cases shall be reviewed.  Requirements, design, implementation, or test plans and 
test cases shall be modified, if required. 
 
6.4.4.1 Verification Tests 
 
Verification tests are design-driven and shall demonstrate the capability of the software 
to produce valid results for test problems encompassing the range of permitted use 
defined by the software documentation.  Testing of software used for operational control 
shall demonstrate required performance over the range of operation of the controlled 
function or process. 
 
Acceptable test problem methods consist of: 
 
A. Hand calculations; 

 
B. Calculations using comparable proven problems; 

 
C. Empirical data and information from confirmed published data and correlations 

and/or technical literature; 
 

D. Comparison to other validated software of similar purpose; and 
 

E. Manual inspections or qualitative checks not involving numerical manipulation 
(examples include visual inspection of database reformatting or data plotting). 
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6.4.4.2 Validation Tests 
 
Validation tests are requirements-driven and shall be used to validate software by 
comparing tests results of software execution with objective evidence obtained by the 
above means.  The results of this evaluation shall be of sufficient scope and depth to 
prove the capabilities and limitations delineated in the software documentation. 
 
6.4.4.3 Test Plans/Procedures 
 
Test procedures or plans shall specify the following, as applicable: 
 
 Required tests and test sequence 
 Required ranges of input parameters 
 Identification of the stages at which testing is required 
 Criteria for establishing test cases 
 Requirements for testing logic branches 
 Requirements for hardware integration and system software 
 Anticipated output values 
 Acceptance criteria 
 Reports, records, standard formatting, and conventions 
 
6.4.4.4 Test Records 
 
Test records shall identify each of the following: 
 
 Computer program tested 
 Computer hardware used 
 Test equipment and calibrations, where applicable 
 Date of test 
 Tester or data recorder 
 Simulation models used, where applicable 
 Test problems 
 Results and acceptability 
 Action taken in connection with any deviations noted 
 Persons evaluating test results 
 
6.4.5 Installation and Checkout 
 
During installation and checkout software becomes part of a system consisting of 
applicable software components, hardware, and data.  The process of integrating the 
software with applicable components may consist of installing both hardware and 
software, converting or creating databases, and verifying that all components of the 
system have been included in the installation.  Test problems shall be developed and 
documented to permit confirmation of acceptable performance of the software in its 
operating environment. 
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Installation and checkout of software shall consist of the following: 
 
A. Execution of tests for installation and integration; 
B. Documented acceptance of the software for operational use; and 
C. Placing the software under configuration control prior to use. 
 
Completion of the installation and checkout activities establishes the software's current 
baseline. 
 
6.4.6 Operations and Maintenance 
 
Operation of the software is conducted by the user in accordance with the operation and 
usage instructions in the user's documentation.  Once the software is made available for 
use, the software's requirements and design integrity shall be maintained.  Maintenance 
activities shall be performed and documented in a traceable, planned, and orderly 
manner. 
In all cases, verification and validation of software shall be completed and approved and 
corrective actions performed, as necessary, prior to relying upon the software to 
perform its intended function. 
 
6.4.6.1 Post-Installation Maintenance 
 
Maintenance of software to remove latent errors (corrective maintenance), to respond to 
new or revised requirements (perfective maintenance), or to adapt the software to 
changes in its operating environment (adaptive maintenance) shall be performed.  
Software modifications shall be controlled, documented, approved by authorized 
personnel, verified, and validated. 
 
6.4.6.2 In-Use Tests 
 
Test problems shall be run whenever the software is installed on a different computer or 
when significant hardware or system software configuration changes are made.  These 
tests shall be documented, performed by an individual technically competent in the 
subject area(s), and serve as the basis for determining if the software still meets 
specified requirements. 
 
Periodic in-use manual or automatic self-check routines shall be prescribed and 
performed for that software for which computer failure or electronic drift can affect 
required outcomes. 
 
6.4.7 Retirement 
 
Criteria shall be developed to determine if software can be retired from use and 
methods shall be developed to prevent the use of retired software.  During retirement 
the support for a software product is terminated. 
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6.5 Software Verification and Validation 
 
Verification and validation of software shall include reviews of software activities and 
documentation and tests to ensure that software: 
 
 Adequately and correctly performs all intended functions 

 
 Does NOT perform any unintended function that either by itself or in 

combination with other functions can degrade the intended outcomes of the 
software 

  
Software verification and validation activities shall be planned and performed for each 
system configuration which may impact the software.  The results of software 
verification and validation activities shall be documented. 
 
Verification and validation shall be performed by any competent individual(s) or group(s) 
other than those who performed the software design, but who may be from the same 
organization and may include the designer's supervisor, provided the supervisor: 
 
 Did NOT specify a singular design approach 

 
 Did NOT rule out certain design considerations 

 
 Did NOT establish the design inputs used 

 
 Is the only individual in the organization competent to perform the verification or 

validation 
  
6.5.1 Verification 
 
Verification is primarily a checking activity, which shall be performed throughout the 
development of the software to ensure that the products of a given cycle phase fulfill the 
requirements of the previous phase or phases.  It shall be clearly documented, including 
the identification and specific responsibilities of those who performed and approved the 
verification.  The reviewed documents shall be updated and placed under configuration 
control.  Documentation of review comments and their disposition (including 
unincorporated comments) shall be retained in accordance with established procedures. 
 
6.5.1.1 Requirements 
 
A verification review of software requirements shall be performed at the completion of 
the software requirements documentation.  Verification of software requirements shall 
ensure that the requirements are complete, verifiable through testing, consistent, and 
technically feasible.  The review shall also assure that the requirements will result in 
feasible and usable code. 
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6.5.1.2 Design 
 
A software design review shall be held at the completion of the software design 
documentation.  Verification of software design shall evaluate the technical adequacy of 
the design approach and ensure that the design is complete (meets all requirements 
and meets design completion criteria), verifiable (through testing or other means), 
consistent, clear and correct, technically feasible, and traceable to the software's 
requirements.  This verification shall meet the design verification requirements of the 
Design Control section of this QAPD. 
 
6.5.1.3 Implementation 
 
Verification of the implementation of software design shall consist of the examination of 
software logic and source code (if available) to ensure adherence to standards and 
conventions and that the design has been implemented according to specification. 
 
6.5.1.4 Testing 
 
Verification of software testing shall consist of reviews to ensure that specified test 
criteria and expected results have been met.  The development cycle documentation 
shall be reviewed and approved at the completion of the testing phase (and the 
installation phase if necessary) to assure it is complete and acceptable. 
 
6.5.1.5 Installation and Checkout 
 
Verification of installation and checkout consists of reviews to ensure that the software's 
baseline has been established. 
 
6.5.2 Validation 
 
Software validation is primarily a testing activity that shall be performed at the end of the 
implementation phase and prior to installation and checkout to ensure that the code 
satisfies the requirements.  It shall be used to demonstrate that the computational 
model embodied in the software is an acceptable representation of the process or 
system for which it is intended and that the software produces correct solutions within 
defined limits for each parameter employed. 
 
Software validation activities, such as the development of test plans and test cases, 
shall be integrated into each phase of the software life cycle.  Testing shall be the 
primary method of software validation. 
 
Validation methods, test data, software-generated results, and conclusions shall be 
documented in a form that can be understood by an independent individual technically 
competent to use the software for the particular problem under study.  The 
documentation shall be reviewed to assure that the test requirements have been 
satisfied. 
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When the adequacy of the conceptual, mathematical, or computational models or the 
suitability of procedures and methods cannot be established through testing, alternate 
calculations or reference to previously established standards and practices, a 
documented peer review shall be performed as the means to accomplish the 
requirements for software validation. 
 
The validation of software modifications shall be subject to selective regression testing 
to detect errors introduced during the modification of systems or system components, to 
verify the modifications have not caused unintended adverse effects, and to verify that a 
modified system(s) or system component(s) still meets specified requirements. 
 
6.6 Software Configuration Management 
 
Fundamental to configuration management are the concepts of a baseline and change 
control.  A baseline is a collection of all approved components of the software 
representing an "evolving" configuration.  As each component is approved it is added to 
the overall software baseline.  Each baseline serves as the basis for further 
development and maintenance that can be changed only through formal change control 
procedures.  Change control is the process by which a change to a baseline is 
proposed, evaluated, approved or rejected, scheduled, implemented, and tracked. 
 
Software configuration controls shall be planned, including the identification of 
organizational positions that are authorized to make changes and the methods, 
procedures, and instructions to be used to control the identification of, access to, 
changes to, and the status of computer software.  Configuration control documents shall 
indicate how changes will be validated, including regression testing, and how the tests 
will be documented.  These planning documents shall be formally reviewed, approved, 
and in place before the release of the software for use. 
 
6.6.1 Configuration Identification 
 
A software baseline shall define the most recent approved software configuration.  
Software shall be placed under configuration control as each configuration item is 
approved.  These items consisting of software source code, executable software, and 
associated documentation shall be traceable to one another by some means. 
 
A labeling system for configuration items shall be implemented that: 
 
A. Uniquely identifies each configuration item; 

 
B. Identifies changes to configuration items by revision or version identifier; and 

 
C. Provides the ability to uniquely identify each approved configuration of the 

revised software that is available for use. 
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6.6.2 Configuration Change Control 
 
Changes to software shall be systematically proposed, evaluated, implemented, 
documented, and approved to ensure that the impact of a change is carefully assessed 
prior to updating the software's baseline.  Changes to previously accepted software 
shall be subject to the same level of control as the original software. 
 
Information concerning approved changes shall be transmitted to all affected 
organizations.  All changes shall be formally evaluated and approved by the 
organization responsible for the original design, unless an alternate organization has 
been given the authority to approve the changes.  Only authorized changes shall be 
made to software baselines.  Software verification activities shall be performed for the 
change as necessary to ensure the change is appropriately reflected in software 
documentation, and to ensure that traceability is maintained.  The degree of software 
validation shall be commensurate with the nature and scope of the change. 
 
6.6.3 Configuration Status Accounting 
 
Information shall be maintained that reflects the current status of a software's baseline.  
This includes the identity and version of the approved configuration and the status of 
proposed and approved changes to the baseline components.  This information shall be 
available to all designated users of the software upon request. 
 
6.7 Documentation 
 
Software shall be described in one or more documents which detail user instructions, 
technical basis, functional requirements and maintenance-related information sufficient 
to be independently verified and allow maintenance of the software and its 
documentation.  The documentation shall be reviewed by an individual competent in the 
technical subject area for which the use of the software is intended; that review shall 
verify that the documentation adequately and accurately reflects the software that 
constitutes the system, and is sufficient to objectively demonstrate that the software 
requirements have been successfully implemented.  Appropriate documentation shall 
be made available to all designated users of the software. 
 
6.7.1 Procurement Documentation 
 
The applicable QA requirements shall be specified and vendor-supplied software 
documentation, plans, and procedures shall be identified in software procurement 
documentation. 
 
6.7.2 Requirements Documentation 
 
Software requirements documentation shall outline the requirements that the proposed 
software must satisfy.  The software requirements shall, as applicable, address the 
following: 
 
A. Functionality - the functions the software is to perform; 
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B. Performance - the time-related issues of software operation such as speed, 

recovery time, response time; 
 

C. Constraints - limits imposed on implementation activities - any elements that 
will restrict design options; 
 

D. Attributes - non-time-related issues of software operation such as portability, 
acceptance criteria, access control, maintainability; and 
 

E. External interfaces - interactions with people, hardware, and other software. 
 
Software requirements shall be traceable throughout the software development cycle. 
 
An item is a software requirement only if its achievement can be verified and validated. 
 
6.7.3 Design and Implementation Documentation 
 
Software design and implementation documentation consists of a document or series of 
documents that: 
 
A. Describe the major components of the software design as they relate to the 

software requirements; 
 

B. Describe the software's theoretical basis, embodied mathematical model, 
control flow, data flow, control logic, and data structure(s); 
 

C. Describe the allowable or prescribed ranges for inputs and outputs; and 
 

D. Describe the design in a manner that can be translated into code. 
 
6.7.4 Verification and Validation Documentation 
 
Software verification and validation documentation shall describe the activities and 
criteria for accomplishing the verification of the software throughout the software's 
evolution and the validation of the software at the end of the development cycle.  The 
documentation shall also specify the hardware and software configurations pertinent to 
the software's verification and validation. 
 
Software verification and validation documentation shall be organized in a manner that 
allows traceability from the software requirements to both the software design and the 
validated capabilities of the software. 
 
This documentation shall include: 
 
 Results of the verification and validation activities, including reviews and tests 

 
 A summary of the status of the software 
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6.7.5 Change Documentation 
 
Changes to software shall be formally documented.  This documentation shall contain a 
description of the change, the rationale for the change, and the identification of affected 
configuration items of the software's baseline. 
 
6.7.6 User Documentation 
 
User documentation should be sufficient to allow any qualified user (i.e., one having 
adequate technical background) to "set up" and run the software and properly respond 
to errors.  User documentation, as a minimum, shall include: 
 
 Software name and version identifier 

 
 Statement(s) of functional requirements and system limitations, including 

hardware 
 

 An explanation of the mathematical model(s) and derivation of the numerical 
methods used in the software design.  Physical and mathematical assumptions 
on which the software is based shall be included along with an explanation of 
the capabilities and limitations inherent in the software 
 

 Instructions that describe the user's interaction with the software, messages 
initiated as a result of improper input and how the user can respond, the 
identification and description of input and output specifications and formats, 
input parameters 
 

 A description of any required training necessary to use the software 
 

 Information for obtaining operation and maintenance support  
 
6.7.7 Error Documentation 
 
Documentation of errors detected during the use of the software following its installation 
and checkout shall be maintained.  This documentation can be used for process 
improvement and to prevent future recurrence during development and maintenance of 
software.  This documentation shall contain the identity of the software, the 
classification of the error in terms of its significance to the integrity of the software's 
output, and the disposition of the error corrective action(s). 
 
6.8 Problem Reporting and Corrective Action 
 
Problems (e.g., errors, faults, failures, etc.) detected in released software shall be 
promptly reported in accordance with documented procedures.  When a problem is 
detected in a software item, work previously performed using versions of the software 
that contain that problem shall be evaluated to determine the impact on the completed 
work.  The evaluations shall be documented and retained in accordance with records 
requirements. 
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A system shall be established and maintained to record, classify, analyze, track, and 
report software problems and associated corrective actions.  Problems shall be 
promptly reported to affected organizations and their resolution formally processed. 
 
For procured software, the supplier shall report software errors, or failures, to the 
sponsoring organization, and the sponsoring organization shall report software errors to 
the supplier. 
 
When problems are discovered in software or software results, the sponsoring 
organization shall determine the effect on previous uses and the need for corrective 
action based on sufficient information from affected users.  Corrective action shall 
ensure that: 
 
A. Problems are identified, evaluated, documented, and, if required, corrected. 

 
B. Problems are assessed for impact on past and present uses of the software. 

 
C. Changes to software are in accordance with the Software Configuration 

Management requirements of this section. 
 

D. Results are provided to affected users along with revised software 
documentation. 

 
Problems which could significantly impact decisions based upon prior use or that 
require significant modification to the software shall be identifiable to all users.  Errors 
that have been determined as a material attribute to a nonconformance or may 
represent a condition adverse to quality shall be controlled in accordance with the 
Quality Improvement section of this QAPD. 
 
6.9 Access Control 
 
To the extent appropriate, controls shall be established to permit authorized and prevent 
unauthorized access to software that has been accepted in accordance with this 
section. 
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Appendix A – Glossary 

Alternative Calculations:  Calculations that are made with alternative methods to 
verify correctness of the original calculation. 
 
Approval:  The documented determination by a responsible internal and/or external 
organization that a work product is suitable for the intended purpose and shall be used 
as required. 
 
Assessment/Verification:  The act of reviewing, inspecting, testing, checking, 
conducting surveillances, auditing, or otherwise determining and documenting whether 
items, processes, or services meet specified requirements.  The terms assessment and 
verification are synonymous; their use is determined by who is performing the work.  
Assessments are performed by or for senior management.  Verifications are performed 
by the line organizations. 
 
Assessor:  An individual who is qualified to perform assigned portions of an 
assessment. 
 
Audit:  A planned and documented independent QA program assessment performed to 
determine by investigation of objective evidence the adequacy of and compliance with 
established QA implementation procedures and the effectiveness of implementation.  
An audit should not be confused with surveillance or inspection activities performed for 
the sole purpose of process control or product acceptance. 
 
Auditor:  An individual who is qualified to perform assigned portions of an audit. 
 
Baseline Software:  Software that has been formally reviewed and agreed upon, and 
that can only be changed through formal change control procedures. 
 
Certificate of Conformance:  A document signed or otherwise authenticated by an 
authorized individual certifying the degree to which items or services meet specified 
requirements. 
 
Certification:  The act of determining, verifying, and attesting in writing to the 
qualification of personnel, processes, procedures, or items in accordance with specified 
requirements. 
 
Characteristic:  A property or attribute of an item, process, or service that is distinct, 
describable, and measurable. 
 
Commercial Grade Item:  An item that is (1) not subject to design or specification 
criteria that are unique to nuclear facilities, (2) used in applications other than nuclear 
facilities, and (3) ordered from the manufacturer or supplier on the basis of 
specifications set forth in the manufacturer's published product description. 
 
Condition Adverse to Quality:  An all inclusive term used in reference to deficiencies, 
failures, malfunctions, defective items, and nonconformances. 
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Configuration Item:  A collection of hardware or software elements treated as a unit for 
the purpose of configuration control. 
 
Controlled Document:  A document that is prepared, reviewed, approved, and 
distributed in accordance with established implementation procedures.  Controlled 
documents are subject to controlled distribution and to a defined and controlled change 
process. 
 
Corrective Action:  Measures taken to rectify conditions adverse to quality and, where 
necessary, to preclude repetition. 
 
Design Authority:  The organization having the responsibility and authority for 
approving the design bases, the configuration, and changes thereto. 
 
Design Bases:  Information that identifies the specific functions to be performed by 
items and the specific values or ranges of values chosen for controlling parameters as 
reference bounds for design. 
 
Design Input:  Those criteria, parameters, bases, or other design requirements upon 
which detailed final design is based. 
 
Design Output:  Drawings, specifications, and other documents used to define 
technical requirements of structures, systems, components and computer programs. 
 
Design Process:  Technical process that commences with identification of design input 
and ends with the issuance of design output documents. 
 
Design Review:  A documented evaluation of design output during the design process 
to determine design adequacy and conformance to specified acceptance criteria. 
 
Document:  Recorded information that describes, specifies, reports, certifies, requires, 
or provides data or results.  A document is NOT considered a record until it meets the 
definition of record. 
 
Document Control:  The process for controlling documents that provides for adequacy 
review, approval for release by authorized personnel, and distribution for use at the 
prescribed work locations. 
 
Error:  A discrepancy between a computed, observed or measured value or condition 
and the true, specified, or theoretically correct value or condition. 
 
Hold Point:  A mandatory inspection point, beyond which work shall not proceed, until 
the inspector is present to perform the inspection or the hold point has been waived.  
Hold points are typically used for completed work steps which require inspection before 
work continues. 
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Independent Assessment:  An assessment that is conducted by an independent 
group or organization, having authority and freedom from the line organization, to 
evaluate the scope, status, adequacy, programmatic compliance, or effectiveness of a 
program or activity. 
 
Inspection:  Examination or measurement to verify whether an item or activity 
conforms to specified requirements. 
 
Item:  An all-inclusive term used in place of any of the following: appurtenance, 
assembly, component, equipment, material, module, part, structure, subassembly, 
subsystem, system, unit, or support systems.  Item may also refer to samples, software, 
or data. 
 
Lead Auditor:  An individual trained, qualified, and certified to organize and direct an 
audit, report audit findings, and evaluate corrective actions. 
 
Lifetime Records:  Records required to be maintained for the useful life of the items to 
which they pertain while the items are installed in the plant or facility (life of the item), or 
for the lifetime of the equipment, facilities, or programs to which the records apply. 
 
Line Management:  Those management positions below senior management that are 
directly responsible for work task products and services. 
 
Macro:  Single computer instructions invoked by a symbol, name, or key that 
represents commands, actions, or keystrokes. 
 
Management Assessment:  Assessment performed by management that focuses on 
how well the integrated quality assurance program is working.  The management 
assessment should identify management problems that hinder the organization from 
achieving its objectives in accordance with quality, safety, and environmental 
requirements. 
 
Measuring and Test Equipment (M&TE):  All devices used to measure, gage, test, 
inspect, or otherwise determine compliance with prescribed technical requirements.  
Measuring instruments used in taking quantitative and/or qualitative measurements.  
"Indication Only" devices, which do not require calibration, are not considered M&TE. 
 
Metrology:  The science of precision measurement. 
 
Monitoring and Data Collection (M&DC) Equipment:  A subcategory of M&TE that is 
used in the collection of measurement data for the establishment of test conditions and 
general information and the collection of general measurement data NOT used to verify 
the conformance of an item or equipment to specified criteria.  "Indication Only" devices, 
which do not require calibration, are not considered M&DC equipment. 
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Nonconformance:  A deficiency in characteristic, or record that renders the quality of 
an item unacceptable or indeterminate. 
 
Nonpermanent Records:  Records having value for a specific, limited time and 
authorized by the National Archives and Records Administration to be destroyed after 
that time. 
 
Peer:  A person having technical expertise in the subject matter to be reviewed to a 
degree at least equivalent to that needed for the original work. 
 
Peer Review:  A documented, critical review performed by peers who are independent 
of the work being reviewed.  A peer review is an in-depth critique of assumptions, 
calculations, extrapolations, alternate interpretations, methodology, acceptance criteria 
employed, and conclusions drawn in the original work.  Peer reviews confirm the 
adequacy of work.  In contrast to peer reviews, the term "technical review" refers to a 
review to verify compliance to predetermined requirements, industry standards, or 
common scientific, engineering, and industry practice. 
 
Periodic:  Occurring or recurring at regular intervals.  For the purposes of this QAPD, 
these intervals are determined by the responsible management unless otherwise 
specified. 
 
Postclosure QA Records:  QA records required to be maintained beyond the 
operating life of the WIPP repository, for periods of several hundreds of years, and in a 
manner that would permit future generations to maintain them longer, if desired, using 
present reasonably available technology. 
 
Procedure:  A document that specifies or describes how an activity is to be performed.  
The term "procedure" is also inclusive of instructions and drawings. 
 
Process:  A series of actions that achieves an end or result. 
 
Procurement Document:  Purchase orders, contracts, specifications, or other 
documents used to define technical and QA requirements for the procurement of items 
or services. 
 
Qualification (Personnel):  The characteristics or abilities gained through education, 
training, or experience as measured and documented against established requirements, 
such as standards or tests, that qualify an individual to perform a required function. 
 
Qualification Testing:  A test that is intended to provide a desired level of confidence 
that an item meets specified criteria. 
 
Quality:  The condition achieved when an item, service, or process meets or exceeds 
the user's requirements and expectations. 
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Quality-Affecting: Any item or activity which specifies, translates, or implements quality 
assurance program requirements or is subject to quality assurance program controls, in 
accordance with the graded approach. 
 
Quality Assurance:  All those actions that provide confidence that quality is achieved. 
 
Quality Assurance Implementing Procedure:  A document that prescribes an 
approved process for accomplishing work in compliance with QAPD requirements. 
 
Quality Assurance Program (QAP):  The overall program established to assign 
responsibilities and authorities, define policies and requirements, and provide for the 
performance and assessment of work. 
 
Quality Assurance Record:  A completed record or authenticated portion of a record 
(regardless of medium) that furnishes evidence of the quality of quality-affecting items 
and/or activities. 
 
Quality System:  See Quality Assurance Program. 
 
Readiness Review:  A systematic documented review of the readiness for start-up or 
continued extended use of a facility, process, or activity.  Readiness reviews are 
typically conducted before proceeding beyond project milestones and prior to 
commencement of a major phase of work activities. 
 
Record:  Books, papers, maps, photographs, machine readable materials 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 they contain. 
 
Recurring Condition Adverse to Quality:  More than one similar adverse condition 
that resulted from the same cause (i.e., is assigned the same trend or cause code), for 
which corrective action/actions to prevent recurrence have been previously 
implemented, and which are determined by formal performance evaluation and trend 
analysis to represent an adverse trend or inclination. 
 
Remedial Action:  The actions taken to correct specifically identified conditions 
adverse to quality. 
 
Repair:  The process of restoring an item to a condition such that the capability of an 
item to function reliably and safely is unimpaired even though that item still does NOT 
conform to the original requirement. 
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Rework:  The process by which an item is restored to original specifications by 
completion or correction. 
 
Root Cause:  The identified cause of a condition adverse to quality that, if corrected, 
will preclude recurrence or greatly reduce the probability of recurrence of the same or a 
similar condition adverse to quality. 
 
Safety:  An all-inclusive term used synonymously with environment, safety, and health 
to encompass protection of the public, the workers, and the environment. 
 
Safety Software:  Includes the following: 
 
1. Safety System Software - software that performs a safety function as part of a 

structure, system, or component and is cited in either (a) a DOE-approved 
Documented Safety Analysis or (b) an approved hazard analysis. 
 

2. Safety and Hazard Analysis Software and Design Software - software that is 
used to classify, design, or analyze nuclear facilities.  This software is not part 
of a structure, system, or component (SSC) but helps to ensure the proper 
accident or hazards analysis of nuclear facilities or an SSC that performs a 
safety function. 
 

3. Safety Management and Administrative Controls Software - software that 
performs a hazard control function in support of nuclear facility or radiological 
safety management programs or technical safety requirements or other 
software that performs a control function necessary to provide adequate 
protection from nuclear facility or radiological hazards.  This software supports 
eliminating, limiting, or mitigating nuclear hazards to workers, the public, or the 
environment. 

 
Sample (Material):  A physical part of a whole whose properties are sampled to gain 
information about the whole. 
 
Scientific and Engineering Software:  Software that uses numerical methods to 
complete scientific, engineering, and mathematical calculations. 
 
Service:  The performance of work, such as design, construction, fabrication, 
inspection, nondestructive examination/testing, environmental qualification, equipment 
qualification, repair, installation, or similar activities. 
 
Significant Condition Adverse to Quality:  A significant condition adverse to quality is 
one that: 
 
 If uncorrected, could lead to a serious effect on safety/operability, the ability to 

isolate waste, TRU waste site certification, regulatory compliance 
demonstration, or effective implementation of the QA program; or 
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 Is noncompliant with the Compliance Recertification Application; or 

 
 Requires immediate notification of regulatory entities (e.g., 10 CFR Part 21, 

HWFP reporting requirements); or 
 

 Indicates a significant failure or breakdown in the implementation of QA 
program requirements; or 
 

 Has not been resolved after repeated attempts; or 
 

 Is identified in items or activities important to safety or waste isolation and 
compromises the ability to prevent or mitigate the consequences of an 
accident, thereby presenting a significant hazard to safety and health of 
workers and/or the public; or 
 

 Constitutes an adverse trend or inclination, as determined by formal 
performance evaluation and trend analysis. 

 
Site Characterization:  The program of exploration and research both in the laboratory 
and the field that is undertaken to establish the geologic conditions and the ranges of 
parameters of a particular site. 
 
Software:  Computer programs, procedures, rules, and associated documentation and 
data pertaining to the operation of a computer system. 
 
Software Life Cycle:  The period of time that starts when a software product is 
conceived and ends when the software product is no longer available for routine use.  
The software life cycle typically includes a requirements phase, a design phase, and 
implementation phase, a test phase, an installation and checkout phase, an operation 
and maintenance phase, and sometimes a retirement phase. 
 
Software Verification and Validation:  The process of determining whether the 
requirements for a system or component are complete and correct, the products of each 
development phase fulfill the requirements or conditions imposed by the previous 
phase, and the final system or component complies with specified requirements.  See 
Validation and Verification. 
 
Special Process:  A process, the results of which are highly dependent on the control 
of the process or the skill of the operators, or both, and in which the specified quality 
cannot be readily determined by inspection or test of the product. 
 
Supplier:  Any individual or organization who furnishes items or services in accordance 
with a contract.  An all-inclusive term used in place of any of the following: vendor, 
seller, source, participant, contractor, or subcontractor. 
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Surveillance:  The act of observing real-time activities and/or reviewing documentation 
to verify conformance with specified requirements and to evaluate their adequacy and 
effectiveness. 
 
Suspect/Counterfeit Items (S/CIs):  An item is suspect when inspection or testing 
indicates that it may not conform to established Government or industry-accepted 
specifications or national consensus standards or whose documentation, appearance, 
performance, material, or other characteristics may have been misrepresented by the 
vendor, supplier, distributor, or manufacturer.  A counterfeit item is one that has been 
copied or substituted without legal right or authority or whose material, performance, or 
characteristics have been misrepresented by the vendor, supplier, distributor, or 
manufacturer. Items that do not conform to established requirements are not normally 
considered S/CIs if nonconformity results from one or more of the following conditions 
(which must be controlled by site procedures as nonconforming items): 
 
1. Defects resulting from inadequate design or production quality control; 
2. Damage during shipping, handling, or storage; 
3. Improper installation; 
4. Deterioration during service; 
5. Degradation during removal; 
6. Failure resulting from aging or misapplication; or 
7. Other controllable causes. 
 
Suspend Work Order:  A formal directive issued by management that work must be 
stopped until resolution of the related significant condition adverse to quality or 
nonconformance. 
 
System Software:  Software which is used exclusively in the preparation, installation, 
or operation of executable software applications.  Examples of such software include 
Operating Systems, Compilers, Assemblers, Translators, Interpreters, Automated 
Protocols, Utilities and Tools, Teleprocessing Managers, and Query Languages. 
 
Technically Competent Personnel:  The characteristics or abilities gained through 
education, training, or experience, as measured against established requirements, that 
qualify an individual to perform a required function as determined by management. 
 
Technical Review:  A documented critical review of work that has been performed 
within the state of the art.  The review is accomplished by one or more qualified 
reviewers who are collectively equivalent in technical expertise to those who performed 
the original work.  The review is an in-depth analysis and evaluation of documents, 
activities, material, data, or items that require technical verification or validation for 
applicability, correctness, adequacy, completeness, and assurance that established 
requirements are satisfied. 
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Technical Specialist:  An individual who is assigned to an assessment team when the 
scope, complexity, or special nature of the work to be audited warrants assistance from 
a technical standpoint. 
 
Testing:  An element of verification for the determination of the capability of an item to 
meet specified requirements by subjecting the item to a set of physical, chemical, 
environmental, or operating conditions. 
 
Traceability:  The ability to trace the history, application, and location of an item, data, 
or sample using recorded documentation. 
 
As related to metrology, traceability means the ability to relate individual measurement 
results through an unbroken chain of calibrations to one or more of the following: 
 
A. U. S. national standards maintained by NIST or the U. S. Naval Observatory 

 
B. Fundamental or natural physical constants with values assigned or accepted by 

NIST 
 

C. National Standards of other countries which are accepted by NIST 
 
Transuranic (TRU) Mixed Waste:  TRU waste that is also a hazardous waste as 
defined by the New Mexico Hazardous Waste Act of 1978 (Section 74-4-1 NMSA [New 
Mexico Statutes Annotated] and 20.4.1.200 NMAC (New Mexico Administrative Code), 
Adoption of 40 CFR Part 261. 
 
Transuranic (TRU) Waste:  Waste containing more than 100 nCi of alpha-emitting 
TRU isotopes per gram of waste, with half-lives greater than 20 years, except for (1) 
high-level radioactive waste, (2) waste that the Secretary has determined, with the 
concurrence of the Administrator, does not need the degree of isolation required by the 
disposal regulations, or (3) waste that the NRC has approved for disposal on a case-by-
case basis in accordance with 10 CFR Part 61. 
 
Use As Is:  A disposition permitted for a nonconforming item when it can be established 
that the item is satisfactory for its intended use. 
 
Validation:  An activity that demonstrates or confirms that a process, item, data set, or 
service satisfies the requirements defined by the user.  See Software Verification and 
Validation. 
 
Verification:  See Assessment and Software Verification and Validation. 
 
Waiver:  Documented authorization to depart from specified requirements. 
 
 
 



Working Copy 
 Nuclear Waste Partnership LLC 
 Quality Assurance Program Description 
 WP 13-1, Rev. 33  
 

Appendix A – Glossary 

 123 

 
Waste Isolation:  As it applies to this QAPD, the confinement of radioactive and 
hazardous wastes through the process of receiving, handling, moving, monitoring, and 
disposal of TRU waste. 
 
Witness Point:  A mandatory inspection point beyond which work shall not proceed 
until the inspector is notified of the witness point and consents to the work continuing.  
Witness points are typically used for monitoring in-process work or verifying satisfactory 
quality of items and activities by indirect means (e.g., documentation review).  Work 
shall not proceed beyond a witness point until the inspector has made arrangements to 
perform the inspection/monitoring or the witness point has been waived. 
 
Work:  The process of performing a defined task or activity (e.g., research and 
development, operations, maintenance and repair, administration of maintenance 
activities, software development and use, inspection, safeguards and security, data 
collection, and analysis). 
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Appendix B – Quality Assurance Requirements Cross-Reference Matrix 

 
10 CFR §830.122 

CRITERIA 
DOE ORDER 414.1D 

CRITERIA 
ASME NQA-1 (1989) 

REQUIREMENTS 

M 
A 
N 
A 
G 
E 
M 
E 
N 
T 

(a) CRITERION 1 – MANAGEMENT/ 
PROGRAM 

1.  PROGRAM   1.  ORGANIZATION 

  2.  QUALITY ASSURANCE PROGRAM 

 

(b) CRITERION 2 – MANAGEMENT/ 
PERSONNEL TRAINING & QUALIFICATION 

2.  PERSONNEL TRAINING & 
 QUALIFICATION 

  2.  QUALITY ASSURANCE PROGRAM 

(c) CRITERION 3 – MANAGEMENT/ QUALITY 
IMPROVEMENT 

3.  QUALITY IMPROVEMENT 15.  CONTROL OF NONCOFORMING ITEMS 
16.  CORRECTIVE ACTION 

(d) CRITERION 4 – MANAGEMENT/ 
DOCUMENTS & RECORDS 

4.  DOCUMENTS & RECORDS   6.  DOCUMENT CONTROL 
17.  QUALITY ASSURANCE RECORDS 

P 
E 
R 
F 
O 
R 
M 
A 
N 
C 
E 

(e) CRITERION 5 – PERFORMANCE/WORK 
PROCESSES 

5.  WORK PROCESSES   5.  INSTRUCTIONS, PROCEDURES, DRAWINGS 
  8.  IDENTIFICATION & CONTROL OF ITEMS 
  9.  CONTROL OF PROCESSES 
12.  CONTROL OF MEASURING & TEST EQUIPMENT 
13.  HANDLING, STORAGE, & SHIPPING 

(f) CRITERION 6 – PERFORMANCE/DESIGN 6. DESIGN   3.  DESIGN CONTROL 

(g) CRITERION 7 – PERFORMANCE/ 
PROCUREMENT 

7. PROCUREMENT   4.  PROCUREMENT DOCUMENT CONTROL 
  7.  CONTROL OF PURCHASED ITEMS & SERVICES 

(h) CRITERION 8 – 
PERFORMANCE/INSPECTION & 
ACCEPTANCE TESTING 

8. INSPECTION & ACCEPTANCE 
 TESTING 

10.  INSPECTION 
11.  TEST CONTROL 
12.  CONTROL OF MEASURING & TEST EQUIPMENT 
14. INSPECTION, TEST, & OPERATING STATUS 

A 
S 
S 
E 
S 
S 
M 
E 
N 
T 
S 

(i) CRITERION 9 – 
ASSESSMENT/MANGEMENT ASSESSMENT 

9. MANAGEMENT ASSESMENT   2.  QUALITY ASSURANCE PROGRAM 

(j) CRITERION 10 – 
ASSESSMENT/INDEPENDENT ASSESSMENT 

10. INDEPENDENT 
 ASSESSMENT 

18. AUDITS 
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 REFERENCES 

DOCUMENT NUMBER AND TITLE KEY STEP 

DOE O 221.1A, Reporting Fraud, Waste, and Abuse to the Office of 
Inspector General 

 

DOE O 226.1B, Implementation of Department of Energy Oversight Policy 3 
DOE O 232.2, Occurrence Reporting and Processing of Operations 
Information 

 

DOE O 414.1D, Quality Assurance 1 
DOE-STD-3009-94, Preparation Guide for U. S. DOE Nonreactor Nuclear 
Facility Safety Analysis Reports 

 

DOE/CBFO-94-1012, Quality Assurance Program Document 2 
EPA SW-846, Test Methods for Evaluating Solid Waste, 
Physical/Chemical Methods 

 

New Mexico Hazardous Waste Act of 1978 (Section 74-4-1 NMSA)  
Hazardous Waste Facility Permit, EPA Identification Number 
NM4890139088  
20.4.1.200 New Mexico Administrative Code, Adoption of 40 CFR 
Part 261  
DOE/WIPP-07-3372, Waste Isolation Pilot Plant Documented Safety 
Analysis 

 

DOE/WIPP-12-3429, Information Management Plan 4 
WP 15-GM.03, Integrated Safety Management System Description  
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	RETURN TO step 1.14 when post-testing QC check passes.
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	1.17 Save session file as follows:
	1.17.1 Select <FILE>, then <SAVE SESSION> from main toolbar.
	1.17.2 Save session file using format shown below:
	DMW ID-Zone-DMP Round #-Day Measured_Testing.ses
	Example: WQ6-C-R31-D1_COND.ses

	1.18 Print testing report as follows:
	1.18.1 Highlight Cond Calibration Tables on the left side of screen.
	1.18.2 Select <PRINT> icon /.
	1.18.3 Highlight Cond Report on the left side of screen.
	1.18.4 REPEAT step 1.18.2.
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	1.20 Transfer remaining data or verify previous data entries from LabSpeed™ Navigator reports to attachment 2 when time permits.
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	1.22 Exit LabSpeed™ Navigator.
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	3.4 Record GW Collection Time on attachment 4.
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	3.8 Allow sufficient time for hydrometer to equilibrate with degassed GW.
	3.9 Obtain specific gravity (SG) reading as follows:
	3.9.1 Ensure hydrometer is not touching inner surface of cylinder.
	3.9.2 Observe reading at intersecting plane of the horizontal liquid surface and hydrometer stem (eye level).

	3.10 Obtain GW temperature ( C) using digital temperature probe or equivalent instrumentation.
	3.11 Record the following testing information on attachment 4:
	3.12 Calculate degas time using following equation (attachment 4 automatically performs calculation in electronic version):
	Degas Time = Test Time – GW Collection Time
	3.13 Discard tested GW, wash hydrometer cylinder and triple rinse with DI-H2O.

	4.0 STABILIZATION CALCULATIONS
	4.1 Perform testing described in steps 1.0 through 3.0.
	4.2 Enter measurement data on attachments 1 through 4, where appropriate, as results become available.
	4.3 Determine if GW from DMW has stabilized by performing the following calculation for each field parameter measured.
	4.3.1 Percentage Change
	[ A ] Calculate percentage change between three consecutive field-analyzed parameters using the following equation:
	[ B ] Record results for each parameter measured on attachments 2 through 4, where appropriate.


	4.4 Stabilization achieved when percentage change is ± 5% of three consecutive measurements.
	4.5 IF percentage change is not within + 5% for three consecutive measurements, continue field testing.
	RETURN TO steps 4.3.1 and REPEAT percentage change calculation.
	4.6 GO TO step 7.0 and collect final samples when percentage change results are acceptable.

	5.0 SAMPLE NUMBER DEVELOPMENT
	5.1 Develop unique DMW final sample numbers using steps 5.1.1 through 5.1.4.
	5.1.1 GO TO attachments 5 and 6 and perform the following, where appropriate:
	[ A ] Record subprogram code (i.e., GW), followed by a dash.
	[ B ] Record location code, followed by a dash.
	5.1.2 Determine and record zone code, followed by a dash.
	5.1.3 Determine and record DMP round number code, followed by a dash.
	5.1.4 Determine and record primary or duplicate sample code, where appropriate.


	6.0 PRESERVING FINAL SAMPLES
	6.1 Consult attachment 5, Example Final Sample Checklist, for sample container and preservative requirements for each DMW sample number (Items 10, 11 and 14-18).
	6.2 Perform one of the following preservation techniques to acidify final samples to pH < 2, depending on parameter sampled (where required).
	6.3 Fill preserved samples (other than VOC) as follows:
	6.3.1 Fill sample container(s) to shoulder height with GW sample and cap.
	6.3.2 Invert container gently several times to mix acid and GW sample.
	6.3.3 Uncap one of the first 2 sample containers from each parameter after filling and verify final pH requirements with a pH test strip.
	6.3.4 Repeat step 6.3.2 through step 6.3.3 until sample pH < 2.
	6.3.5 Add any additional preservative (relative) to each sample container of that parameter based on the results of steps 6.3.3 and 6.3.4, if required.
	6.3.6 Label and prepare sample containers for shipping.

	6.4 Fill VOA vials as follows:
	6.4.1 Fill sample vials slowly to the top rim so that a dome or convex meniscus is present.
	6.4.2 Ensure inner vial cap/septum makes contact with sample when sealing.
	6.4.3 Turn vials upside down and verify that only minute or no air bubbles exist.
	6.4.4 Label vials and prepare for shipping.


	7.0 COLLECTION OF FINAL SAMPLES
	7.1 Dedicated Filter Holder
	7.1.1 Verify dedicated filter holder for each DMW is contaminant-free before installation by visual inspection.  Wash filter holder with phosphate-free detergent (if required) and/or rinse thoroughly with DI-H2O before installing.

	7.2 Unfiltered Final Sample Collection
	7.2.1 Disconnect in-line flow cell from dedicated sampling line, if installed.
	7.2.2 Install clean dedicated filter holder (without inner support/frit) and clamp to support frame.
	7.2.3 Divert GW flow by turning T-valve of dedicated sampling line to the open position.
	7.2.4 Fill sample containers with GW (consult Attachment 5, Final Sample Checklist) by alternating sample containers (except for VOCs) under GW stream during collection process.
	7.2.5 Record collection time (24-hour format) for each parameter on attachment 5, Example Final Sample Checklist (Item 19).
	7.2.6 Refer to attachment 5, Example Final Sample Checklist to determine which samples to preserve and the acid required.
	7.2.7 Label sample containers with the following information (example attachment 6):
	7.2.8 Affix label to dry sample container and protect with clear tape.

	7.3 Filtered Final Sample Collection
	7.3.1 Disconnect in-line flow cell from dedicated sampling line, if installed.
	7.3.2 Install clean dedicated filter holder (with inner support/frit) and clamp to support frame.
	7.3.3 Disassemble filter holder and place a 0.45-µm filter on inner frit using clean tweezers.
	7.3.4 Wet filter surface thoroughly with DI-H2O to prevent air-locks.
	7.3.5 Reassemble filter holder and clamp to support frame.
	7.3.6 Divert GW flow by turning T-valve of dedicated sampling line to the open position.
	7.3.7 Fill sample containers with GW (consult Final Sample Checklist) by alternating sample containers under GW stream during collection process.
	7.3.8 Record collection time (24-hour format) for each parameter on attachment 5, Example Final Sample Checklist (Item 19).
	7.3.9 Refer to attachment 5, Example Final Sample Checklist, to determine which samples to preserve and the acid required.
	7.3.10 Label sample container with the following information (example attachment 6):
	7.3.11 Affix label to dry sample container and protect with clear tape.

	7.4 Field and Trip Blanks
	7.4.1 Ensure that each DMW sampled contains a set of field blanks and a set of trip blanks.  These blanks apply ONLY to VOC analysis.
	7.4.2 Acquire trip blanks from analytical laboratory and ensure they remain with sample containers/coolers throughout entire final sampling event.  Trip blanks and groundwater samples for VOC analysis must ship in same cooler.
	7.4.3 Prepare field blanks using DI-H2O.  Refer to step 6.4 for guidance.
	7.4.4 Label field blanks as described in steps 7.3.10 and 7.3.11.  Trip blanks are sealed and labeled by analytical laboratory.

	7.5 Disassemble filter holder and discard used filter.
	7.6 Clean filter holder with detergent and/or dilute acid rinse.
	7.7 Rinse filter holder thoroughly with DI-H2O and air dry.

	8.0 SHIPPING AND STORAGE OF FINAL SAMPLES
	8.1 Sign and date custody seals with an indelible pen or marker.
	8.2 Affix custody seals around or across sample container lids.  NEVER place custody seals over VOA vial septa.  Wrap seal around junction between cap and glass.
	8.3 Verify sample number on each container corresponds to sample number listed on the CofC/RFA form(s).
	8.4 Package sample containers for shipping as follows:
	8.5 Place sample containers UPRIGHT in shipping cooler.
	8.6 Position and secure sample containers with packing material(s) so they do not move (or tip) during transit.  Leave room for cooling materials.
	8.7 Place doubled zip-seal plastic bags of crushed ice, freezer packs or both inside cooler on top of or near sides of sample containers.
	8.8 If shipping final samples to analytical laboratory, perform the following:
	8.8.1 Enter signature, date, and time on the original CofC/RFA form(s) to relinquish sample custody.
	8.8.2 Retain “pink” original copies of the CofC/RFA form(s).
	8.8.3 Separate signed originals CofC/RFA forms (white and yellow copies) if shipping more than one cooler.
	8.8.4 Place forms inside doubled zip-seal plastic bags and tape to inner lid of coolers(s).  Each cooler should have a set of completed multipart CofC/RFA form(s) included within when shipping.
	8.8.5 Seal cooler on both ends by wrapping duct tape completely around cooler.
	8.8.6 Prepare carrier's waybill.  Enter the DMW ID and DMP round number as the billing reference.
	8.8.7 Transport samples to carrier’s drop-off location.
	8.8.8 Retain original copy of carrier’s waybill.
	8.8.9 Confirm, via e-mail from analytical laboratory or via on-line carrier’s tracking history, the receipt of samples the following day after shipment.  Include a copy of the communication(s) in the appropriate section of the DMW data package.


	8.9 If samples are hand-delivered to analytical laboratory, perform the following:
	8.9.1 Complete the CofC/RFA form(s) and leave forms outside transportation container.  DO NOT sign or date forms.
	8.9.2 Place samples in suitable transportation container based on their storage requirements (cooled vs. room temperature) and transport to analytical laboratory.
	8.9.3 Relinquish custody of samples by signing CofC/RFA forms in the presence of person receiving samples at analytical laboratory.
	8.9.4 Obtain signature of analytical laboratory’s representative receiving samples.
	8.9.5 Retain “pink” original copies of the CofC/RFA form(s).

	8.10 Place copies of all forms (CofC/RFA, carrier waybill, tracking history) in appropriate section of DMW data package.
	8.11 Perform the following for HOLD Sample(s):
	8.11.1 Complete CofC/RFA form (where applicable) and enter “HOLD" or "RETAIN" under the Comments section.
	8.11.2 Place CofC/RFA forms in the HOLD CofC file or in the appropriate section of DMW data package.
	8.11.3 Place HOLD samples in lockable storage cabinet.
	8.11.4 Retain HOLD samples for at least one (1) year.
	8.11.5 Examine HOLD samples periodically for damage.

	8.12 Record disposition of HOLD samples on CofC/RFA form(s) and sign/date the entry.
	8.13 Place completed HOLD sample CofC/RFA form in appropriate section of DMW Data Package.

	9.0 FIELD DATA MANAGEMENT
	9.1 Print attachments 1 through 4 after field measurements and data entry are complete.
	9.2 Review transcribed data for accuracy (attachments 1 through 4 and instrument printouts).
	9.3 Initial with indelible ink, next to typewritten name in "Sampler" field on each attachment.
	9.4 Verify attachment 5 Example Final Sample Checklist is complete.
	9.5 Make copies of attachments 1 through 5 and all LabSpeed™ Navigator reports for check printing review.
	9.6 Stamp "Check Print" on all copies of attachments and LabSpeed™ Navigator reports.
	9.7 Place original documents and check-print copies in the appropriate section of the DMW data package.
	9.8 Verify that project records are complete and appropriately stored in the project files.
	10.0 QUALITY ASSURANCE/QUALITY CONTROL IMPLEMENTATION
	10.1 Data Sheet Verification
	10.1.1 Sampler, complete original documentation.
	10.1.2 Validator, check-print for the following:
	10.1.3 Validator, if discrepancies found, resolve discrepancies with sampler or qualified designee.
	10.1.4 Sampler or designee, make corrections on mistakes found during check print verification, and return work to reviewer.
	10.1.5 Validator, sign or initial, and date check printed pages.
	10.1.6 Store, protect, and maintain data packages and field data sheets (records) as prescribed in WP 15-RM, WIPP Records Management Program.



	Attachment 1 – Example Field Parameter Measurement Summary Report
	Attachment 2 – Example Field Parameter Measurement for Specific Conductance and Temperature
	Attachment 3 – Example Field Parameter Measurement for pH
	Attachment 4 – Example Field Parameter Measurement for Specific Gravity
	Attachment 5 – Example Final Sample Checklist
	Attachment 6 – Example Final Sample Labels
	Attachment 7 – Example Combined Chain of Custody/Request for Analysis
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	CHANGE HISTORY SUMMARY
	REFERENCES
	PRECAUTIONS AND LIMITATIONS
	PERFORMANCE
	1.0 VERIFICATION OF COMPLETENESS
	1.1 Data Entry Staff, perform the following:
	1.1.1 Obtain the Water Level Measurement Field Data Sheet for the current month.
	1.1.2 Review Water Level Measurement Field Data Sheet for logic (e.g., dates and times filled in correctly, adjustment measurements same as previous month, text is legible).
	1.1.3 Make any necessary corrections to the field data sheets in reproducible ink, drawing a single line through the incorrect data and making necessary correction, then initialing and dating the change.


	2.0 DATA ENTRY AND VALIDATION
	2.1 Data Entry Staff, perform the following:
	2.1.1 Go to network file location for GW Levels.
	2.1.2 Copy the monthly or quarterly template file and save to the same directory.
	2.1.3 Rename the file using a three-letter abbreviation for the current month followed by underscore and two digits representing the year (e.g., Apr_07).
	2.1.4 Open the newly named file and using pre-assigned password, unprotect the worksheet.
	2.1.5 Compare the Water Level Measurement Field Data Sheet to the template to determine which, if any, wells were not measured for the current month and delete these rows.

	2.2 If there are any changes to be made to the cells other than date, time, and depth to water (the only non-protected cells), notify the Data Entry Staff of this case and provide a note explaining the change and the rationale.
	2.3 If step 2.2 is applicable, Data Entry Staff, perform the following:
	2.3.1 Unprotect the cell(s), enter the new value(s), and enter the explanation for the change into the Environmental Monitoring and Hydrology (EM&H) record files (records may take the form of emails and notes to file from conversations with the EM&H S...
	2.3.2 Using the pre-assigned password, re-protect the worksheet.

	2.4 Enter date, time, and measurement from the surveyed top of casing into the spreadsheet from the field data sheets.  Print the worksheet, write or stamp “Data entry by [insert name here]” (or equivalent), and date.
	2.5 Validator, perform the following:
	2.5.1 Verify (check print) the worksheet against the field data sheets.
	2.5.2 Write "Check print performed by [insert name here]" (or equivalent) and the date the work was reviewed.

	2.6 Data Entry Staff, perform the following:
	2.6.1 Make any corrections to the spreadsheet noted by the validator's check print of the worksheet.
	2.6.2 Save the spreadsheet containing the new worksheet for the current month.
	2.6.3 Print the worksheet, write or stamp “Data entry by [insert name here]” (or equivalent), and date.


	3.0 PREPARATION OF THE MONTHLY GROUNDWATER DATA REPORT TO FILE
	3.1 Prepare the one-page report to EM&H files entitled Summary Comments for the Water Level Measurements for the Month of [insert current month and year].
	3.2 Update numbered footnotes to the water level spreadsheet in consultation with the EM&H Staff to identify abnormal conditions in well(s).
	3.3 Update numbered footnotes to the water level spreadsheet in conjunction with the EM&H Staff to identify each DMW where the adjusted freshwater head changed by more than two feet in the rolling calendar year.
	3.4 Provide monthly data to SNL via email and retain correspondence in file for the month.
	3.5 Assemble records for the month into the monthly water level file folder and place in the EM&H fireproof water level cabinets.  Maintain records in accordance with EM&H Records Inventory and Disposition Schedule.

	Attachment 1 – Example Spreadsheet for a Monthly Water Level Report
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	CHANGE HISTORY SUMMARY
	INTRODUCTION 1, 2, 3, 4
	REFERENCES
	PRECAUTIONS AND LIMITATIONS
	PREREQUISITE ACTIONS
	PERFORMANCE
	1.0 DATA SHEET PREPARATION
	1.1 Obtain current specific data sheets for upcoming sampling events.
	1.2 GO TO section 3.0 and develop unique sample number, and
	RETURN TO step 1.3.
	1.3 Ensure unique sample number for each sample to be collected, is recorded on respective data sheet (with labels, if available).
	1.4 Record all available data and information before sampling proceeds.

	2.0 SAMPLE TRACKING
	2.1 Standardized forms used to document samples may include:
	2.2 Sample Custody and Handling
	2.2.1 Perform maintenance on, or replace any markings or identification labels damaged or illegible.
	2.2.2 Provide protection of identification markings subject to excessive deterioration from environmental exposure.
	2.2.3 Place samples in upright position inside a stable container for transport.
	2.2.4 Maintain sample custody within sight of sampling personnel during sampling event; or in an access-controlled location (per preservative directives) at all other times.

	2.3 Sample Shipped to Off-Site Analytical Laboratory by EM&H.
	2.3.1 Complete all field data sheets (e.g., field forms, CofC records, RFA forms, combined CofC/RFA forms) and place in field data files before shipment.
	2.3.2 Retain at least one copy of the CofC, RFA or the combined CofC/RFA in the appropriate section of the EM&H files.
	2.3.3 Ship samples, with original completed CofC, RFA or the combined CofC/RFA inside shipping container, to off-site laboratory for analysis.
	2.3.4 Sampling coordinator, confirm via e-mail the receipt of the samples the following day of shipment.  Include a copy of the e-mail in field data files.
	2.3.5 IF confirmation is NOT received from the analytical laboratory,
	THEN contact the analytical laboratory to determine status of samples.
	2.3.6 Continue tracking status until confirmation is received or status of samples is determined.
	2.3.7 Archive analytical data packages in accordance with EM&H's RIDS.

	2.4 Samples Analyzed On-Site or Hand Delivered to Laboratory
	2.4.1 Complete proper sign-offs on the original CofC, RFA or the combined CofC/RFA by personnel releasing custody and laboratory personnel who take custody of the sample.
	2.4.2 Give original CofC, RFA or the combined CofC/RFA to laboratory personnel to keep with samples.
	2.4.3 Place at least one copy of the signed CofC, RFA or the combined CofC/RFA in EM&H files, along with original data sheets.
	2.4.4 Archive analytical data packages in accordance with EM&H's RIDS.


	3.0 SAMPLE NUMBER DEVELOPMENT
	3.1 Determine the required type of sample number (i.e., routine or well-water quality) and perform the following, as applicable:
	3.1.1 GO TO step 3.2 to develop routine sample numbers (i.e., all locations and media not involving wells).

	3.2 Develop unique environmental monitoring routine sample numbers using steps 3.2.1 through 3.2.4.
	3.2.1 Determine subprogram code using table 1 and record on field data sheet, followed by a dash.
	3.2.2 Determine location code using table 2, and record on field data sheet, followed by a dash.
	3.2.3 Determine date code and record on field data sheet followed by a dash.
	3.2.4 Determine specification code and record on field data sheet.


	4.0 QUALITY ASSURANCE/QUALITY CONTROL IMPLEMENTATION
	4.1 Data Sheet Verification
	4.1.1 Originator, complete the original documentation.
	4.1.2 Reviewer, check-print for the following:
	4.1.3 Reviewer, if discrepancies are found, resolve discrepancies with originator or qualified designee.
	4.1.4 Originator or designee, make corrections on any mistakes found as a result of the check-print verification, and return work to reviewer.
	4.1.5 Reviewer, sign or initial, and date all check-printed pages.
	4.1.6 Deliver samples to laboratory per steps 2.3 or 2.4, as applicable.
	4.1.7 Store, protect, and maintain data packages and field data sheets (records) as prescribed in WP 15-RM.


	5.0 REGULATORY REPORTING REVIEW PROCESS
	5.1 Author, prepare the draft regulatory report in accordance with regulatory requirements.
	5.2 Author, or designee, checkprint all backup data and review calculations for accuracy – making corrections when necessary.
	5.3 Author, provide draft report, attachment(s) and backup documentation along with "reviewers' guidelines" to a qualified reviewer.
	5.4 Reviewer, evaluate the quality of the draft report, attachment(s), and supporting documentation and prepare written comments to ensure the following goals are achieved:
	5.5 Reviewer, provide written comments to the author on the report and meet with the author to discuss any comments that may not be self-explanatory.
	5.6 Author, resolve written comments and produce final draft report.
	5.7 EM&H Manager, review the final draft product along with review comments to assure comments were appropriately resolved and indicate approval of the final regulatory report.
	5.8 Author; ensure that the initial draft regulatory report and written review comments are maintained along with correspondence and accompanying final report in EM&H records.

	6.0 SOP SUBMITTAL TO NMED
	6.1 EM&H, perform the following, as applicable:

	7.0 PROCESS FOR REPAIR, REPLACEMENT, OR MAINTENANCE OF GOVERNMENT OWNED MONITORING WELLS
	7.1 EM&H, perform the following, as applicable:
	7.1.1 Develop Work Plan or Minor Maintenance List for well plugging, repair, replacement, or maintenance of monitoring well and keep with well inventory files.
	7.1.2 Develop statement of work and independent cost estimate and generate purchase request with procurement for the well services.
	7.1.3 Generate AR for the well work utilizing the general Well Equipment ID on the AR, and identifying the well location, subcontractor being used, and costs for work, with a schedule of performance.



	Attachment 1 – Example Chain-of-Custody Record
	Attachment 2 – Example Request for Analysis
	Attachment 3 – Example Combined Chain of Custody Request for Analysis
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	CHANGE HISTORY SUMMARY
	REFERENCES
	PRECAUTIONS AND LIMITATIONS
	PREREQUISITE ACTIONS
	PERFORMANCE
	1.0 PRELIMINARY DATA REVIEW
	1.1 Complete Section A of attachment 2.
	1.2 Perform review of data package and place a check (✓) mark in the appropriate column (YES or NO) in Sections B and C of attachment 2.  Record N/A for any item not applicable.  If the N/A is due to an issue with the data, justification should be pro...
	1.3 IF one or more items are either missing or incomplete,
	THEN notify the cognizant laboratory representative via telephone or email
	AND request the missing items.
	1.3.1 Document any phone conversations on a telephone conference log.
	1.3.2 Contact the EM&H Manager if deficiencies cannot be resolved.
	1.3.3 When data package is determined to be complete, GO TO step 1.4.

	1.4 Determine the type of data review required based on data package contents, and GO TO the appropriate section listed below:

	2.0 INDICATOR PARAMETERS REVIEW
	2.1 Review the data package and place a check (✓) mark on attachments 3 - 10 for each question in the appropriate column (YES or NO).  Record N/A for any section or question that is not applicable.
	2.2 Evaluate and document observed discrepancies on attachments 3 - 10.
	2.3 Data Validator(s) shall accept, qualify, or reject the data and document conclusion in the narrative summary of the Verification and Validation Report.
	2.4 Data Validator(s) shall initial and date each attachment necessary and provide completed attachments to the Completeness Reviewer for review of completeness, initialing, and dating.

	3.0 METALS DATA REVIEW
	3.1 Review the data package and place a check (✓) mark on attachment 11 for each question in the appropriate column (YES or NO).  Record N/A for any section or question in attachment 11 that is not applicable.
	3.2 Evaluate and document observed discrepancies on attachment 11.
	3.3 Data Validator(s) shall accept, qualify, or reject the data and document conclusion in the narrative summary of the Verification and Validation Report.
	3.4 Data Validator(s) shall initial and date each attachment necessary and provide completed attachments to the Completeness Reviewer for review of completeness, initialing, and dating.

	4.0 VOLATILE ORGANIC COMPOUNDS DATA REVIEW
	4.1 Review the data package and place a check (✓) mark on attachment 12 for each question in the appropriate column (YES or NO).  Record N/A for any section or question in attachment 12 that is not applicable.
	4.2 Evaluate and document observed discrepancies on attachment 12.
	4.3 Data Validator(s) shall accept, qualify, or reject the data and document conclusion in the narrative summary of the Verification and Validation Report.
	4.4 Data Validator(s) shall initial and date each attachment necessary and provide completed attachments to the Completeness Reviewer for review of completeness, initialing, and dating.

	5.0 SEMIVOLATILE ORGANIC COMPOUNDS DATA REVIEW
	5.1 Review the data package and place a check (✓) mark on attachment 13 for each question in the appropriate column (YES or NO).  Record N/A for any section or question in attachment 13 that is not applicable, and provide justification.
	5.2 Evaluate and document observed discrepancies on attachment 13.
	5.3 Data Validator(s) shall accept, qualify, or reject the data and document conclusion in the narrative summary of the Verification and Validation Report.
	5.4 Data Validator(s) shall initial and date each attachment necessary and provide completed attachments to the Completeness Reviewer for review of completeness, initialing, and dating.

	6.0 OUTLIER AND POTENTIAL CONTAMINATION DETERMINATION
	6.1 For each of the general chemistry indicator parameters and trace metals listed in attachment 1, identify any data points that exceed the 95 %UTLV or 95th percentile depending on the distribution type.  If no data points meet the criteria, report a...
	6.2 Data points that meet the criteria in step 6.1 shall be compared with the baseline groundwater quality data utilizing methods described in Statistical Analysis of Ground-Water Monitoring Data at RCRA Facilities Unified Guidance (EPA 2009).  This t...

	7.0 REPORTING REQUIREMENTS
	7.1 Within 90 days following the date the last sample was collected, complete the data Verification and Validation Report.  An example outline of this report is provided in attachment 14.
	7.2 Obtain EM&H Manager or designee review and approval as indicated by signature and date on the annual report, and distribute the data Verification and Validation Report to the EM&H Manager.

	Attachment 1 – WIPP Groundwater Monitoring Program General Chemistry Indicator Parameters and Constituents
	Attachment 2 – Preliminary Review
	Attachment 3 – Alkalinity Data Review, SM 2320B
	Attachment 4 – Anions (Chloride, Sulfate, and Nitrate) Data Review, EPA Method 300.0
	Attachment 5 – pH Data Review, SM 4500-H+
	Attachment 6 – Specific Gravity Data Review, SM 2710F
	Attachment 7 – Specific Conductance Data Review, EPA Method 120.1
	Attachment 8 – Total Dissolved Solids Data Review, SM 2540C
	Attachment 9 – Total Suspended Solids Data Review, SM 2540D
	Attachment 10 – Total Organic Carbon Data Review, SM 5310B
	Attachment 11 – Metals Data Review, EPA SW-846 6010B, 6020A and 7470A
	Attachment 12 – Volatile Organic Compounds Data Review, EPA SW-846 8260B and 8000B
	Attachment 13 – Semivolatile Organic Compounds Data Review, EPA SW-846 8270C and 8000B
	Attachment 14 – Example of Data Verification and Validation Report Outline
	Attachment 15 – Acronyms/Abbreviations
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	CHANGE HISTORY SUMMARY
	1.0 INTRODUCTION 1,2,3,4
	2.0 RECORDS
	3.0 DEFINITIONS
	4.0 GENERAL
	4.1 Responsibilities
	4.2  Requirements
	4.2.1 Training
	4.2.2 Container Markings
	4.2.3 Spills

	4.3 Prohibitions
	4.4 Hazardous Waste Management
	4.4.1 Waste Management Planning

	4.5 Hazardous Waste Satellite Accumulation Area
	4.6 Hazardous Waste Accumulation
	4.6.1 Universal Waste Accumulation Areas
	4.6.2 Accumulation Time for Universal Waste

	4.7 Hazardous and Universal Waste Disposal

	REFERENCES
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	CHANGE HISTORY SUMMARY
	REFERENCES
	PERFORMANCE
	1.0 MASTER DATABASE
	2.0 NEW M&DC EQUIPMENT
	2.1 Owner, perform the following:
	2.1.1 Tag, segregate, or otherwise control the equipment to prevent use until it has been calibrated.
	2.1.2 Transport M&DC equipment to the Metrology Office.
	2.1.3 Establish the recall frequency for each piece of M&DC equipment based on equipment manufacturer's recommendations, proposed equipment usage, and facility experience.

	2.2 Metrology Office, perform the following:
	2.2.1 Assign a unique recall number for each item of new M&DC equipment and apply an ID label to the equipment.
	2.2.2 Enter the new equipment into the recall database.
	2.2.3 If calibrated by an approved vendor, review vendor's Calibration Certificate and data to verify they meet the requirements of the Metrology Office.
	2.2.4 If requirements have been met, apply a calibration label per WP 10-AD3030 prior to releasing the equipment for use.
	2.2.5 If not calibrated by an approved vendor, perform Section 3.0 (starting with Step 3.3).


	3.0 M&DC EQUIPMENT CALIBRATIONS
	3.1 If equipment is out of calibration, Owner, tag, segregate or otherwise control the equipment to prevent use until it has been transported to the Metrology Office.
	3.2 Owner, transport M&DC equipment to be shipped off-site to the Metrology Office.
	3.3 Metrology Office, perform the following:
	3.3.1 If equipment is out of calibration, tag, segregate, or otherwise control the equipment to prevent use until it has been recalibrated.
	3.3.2 Generate purchase documents or Q-Card procurement process per WP 15-PC3044 and shipping authorization for obtaining vendor services for M&DC equipment.
	3.3.3 Notify Owner when purchase document and shipping authorization are completed and in need of signatures.

	3.4 Owner, perform the following:
	3.4.1 Collect completed purchase document and shipping authorization from the Metrology Office.
	3.4.2 Obtain all necessary signatures.
	3.4.3 Return documents to the Metrology Office.

	3.5 Metrology Office, transport M&DC equipment to be shipped off-site, with purchase document and shipping authorization.
	3.6 Warehouse personnel, perform the following:
	3.6.1 Package equipment in a manner that will ensure the equipment should arrive at the vendor site in the same condition as delivered to the warehouse.  The Metrology Office, at its discretion, will provide shipping containers for especially delicate...
	3.6.2 Ship M&DC equipment to the identified vendor within two working days.
	3.6.3 When M&DC equipment is ready for delivery, notify the Metrology Office.

	3.7 Metrology Office, perform the following:
	3.7.1 Transport M&DC equipment to the Metrology Office.
	3.7.2 Tag, segregate, or otherwise control the equipment to prevent use until Owner has received the equipment.
	3.7.3 Review all M&DC equipment calibration documents for acceptability and evaluate reliability.
	3.7.4 Affix calibration labels to M&DC equipment per WP 10-AD3030.
	3.7.5 Notify Owner that the equipment is ready to be picked up.
	3.7.6 Update the equipment's recall status as required.

	3.8 Owner, perform the following:
	3.8.1 Inspect M&DC equipment for damage on receipt from the Metrology Office.
	3.8.2 Review Calibration Certificate and data for technical accuracy.
	3.8.3 Enter data from M&DC equipment calibration reports into the equipment files/database (upon request, the Metrology Office will assist in establishing a computer database).
	3.8.4 Store all certificates of calibration and data in a fireproof cabinet until transfer in accordance with the appropriate Records Inventory and Disposition Schedule (RIDS).
	3.8.5 Check each piece of M&DC equipment for a current calibration label before use.
	3.8.6 Tag, segregate, or otherwise control equipment with expired calibration labels to prevent its use until it has been recalibrated.


	4.0 CALIBRATION RECALL FOR M&DC EQUIPMENT
	4.1 Metrology Office, each month notify Owner of M&DC equipment due for calibration.
	4.2 Owner, perform the following:
	4.2.1 On or before the due date, tag, segregate, or otherwise control the equipment to prevent use until it has been recalibrated.
	4.2.2 Notify the Metrology Office of any equipment not accounted for past the calibration due date and complete actions for Missing, Lost or Stolen government property per WP 15-PM3509 immediately.

	4.3 Metrology Office, record any equipment unaccounted for in the Master Database.

	5.0 M&DC EQUIPMENT RECORDS
	5.1 Owner, perform the following:
	5.1.1 Maintain a calibration history for each piece of M&DC equipment.
	5.1.2 When justified, change M&DC equipment recall frequency with the concurrence of the Metrology Office.
	5.1.3 Include the justification for the recall frequency change and document it in the M&DC equipment files.
	5.1.4 Record the justification for the recall extension in the M&DC equipment history file/database.

	5.2 Metrology Office, perform the following:
	5.2.1 Check similar M&DC recall dates periodically, and stagger recall dates as needed, to ensure availability for day-to-day and peak needs.
	5.2.2 Apply a calibration label with the new expiration date per WP 10-AD3030.
	5.2.3 Update the recall database.


	6.0 M&DC EQUIPMENT USAGE TRACKING
	6.1 Owner, perform the following:
	6.1.1 Check each piece of M&DC equipment for a current calibration label before use.
	6.1.2 Document the usage of M&DC equipment, procedure number, or description of use, date of usage, and the name of a user (upon request, the Metrology Office will assist in establishing a computer database for tracking usage).


	7.0 FUNCTIONAL TESTING OF M&DC EQUIPMENT
	7.1 Owner, perform the following:
	7.1.1 If equipment is returned from use broken, dropped, or otherwise suspected of not operating properly, perform functional test of M&DC equipment in accordance with appropriate equipment manual.
	7.1.2 Before use, verify the readiness of M&DC by applicable testing (e.g., perform battery checks, using pass/fail criteria as indicated by self-test function on each instrument).
	7.1.3 Whenever doubt about the reliability, accuracy, or operability of an instrument exists, conduct a functional test to assure instrument meets manufacturer's specifications, or site-imposed limited specifications.
	7.1.4 If performance is questionable, tag, segregate, or otherwise control the equipment to prevent use, and process for rework/recalibration.


	8.0 OUT-OF-TOLERANCE REPORTING OF M&DC EQUIPMENT
	8.1 Metrology Office, when a piece of M&DC equipment is determined to have been out-of-tolerance as evidenced by the vendor "as found" calibration data, perform the following:
	8.2 Owner, perform the following:
	8.2.1 Generate an M&DC equipment "Usage List" containing all equipment and/or systems that might be affected by the out-of-tolerance M&DC equipment since the last calibration.
	8.2.2 Evaluate the impact on the equipment and/or collected data where the out-of-tolerance equipment was used and take corrective actions as necessary.
	8.2.3 If applicable, GO TO WP04-IM1000, generate a WIPP Form (EA04IM1000-1-0), and RETURN TO Step 8.2.4.
	8.2.4 Route a copy of the completed Attachment 1 to QA.
	8.2.5 File the final out-of-tolerance form and the included information package into the appropriate M&DC Equipment History file.


	9.0 EXPIRED M&DC EQUIPMENT CALIBRATION USAGE REPORTING
	9.1 Owner, when a piece of M&DC equipment has been used after the calibration expiration date, perform the following:
	9.1.1 Generate a WIPP Form per WP 04-IM1000.
	9.1.2 GO TO Section 3.0 and recalibrate the equipment.


	10.0 STORAGE OF M&DC EQUIPMENT
	10.1 Owner, store M&DC equipment in such a manner that the equipment will not be subjected to extremes outside the manufacturer's recommendations for:
	10.2 Owner, clean instruments used on systems that contain oil, brackish water, etc., thoroughly after each use.

	11.0 RENTAL M&DC EQUIPMENT
	11.1 Owner, obtain and control rental M&DC equipment as follows:
	11.1.1 Obtain concurrence from QA.
	11.1.2 Generate a purchase requisition or Q-Card Procurement identifying the vendor supplying M&DC equipment using the guidelines of WP 15-PC3609.
	11.1.3 Review Calibration Certificate and data for technical accuracy.
	11.1.4 Require the rented M&DC equipment be recalibrated when necessary.

	11.2 Metrology Office, perform the following:
	11.2.1 Review vendor's Calibration Certificate and data to verify that they meet the requirements of the Metrology Office.
	11.2.2 Assign and install an ID number and calibration label per WP 10-AD3030 on the rented M&DC equipment prior to releasing it to the field.
	11.2.3 Verify labels are consistent with Section 2.0 of this procedure.
	11.2.4 Enter the rented M&DC equipment into the Master Database.
	11.2.5 Identify a recall date.

	11.3 Owner, provide usage tracking to document the usage of the equipment.

	Attachment 1 – Example M&DC Equipment Out-of-Tolerance Notification


