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IMPORTANT NOTICE: The current, official version of this document is available on the Sandia 
National Laboratories WIPP Online Documents web site. A printed copy of this document may not be 
the version currently in effect. 

ACTIVITY/PROJECT SPECIFIC PROCEDURE 

SP 9-11 
CALCULATION OF DENSITIES FOR GROUNDWATER 

IN WIPP WELLS 
Revision 2 

Effective Date: 'f101!L!VII!Ul C1/v, ClOt{)__ 

1.0 Purpose and Scope 

This procedure prescribes the Sandia National Laboratories (SNL), Waste Isolation Pilot Plant (WIPP) 
process for the calculation of densities for groundwater in WIPP wells. The objective of this procedure 
is to describe how groundwater densities in the WIPP wells are calculated, which are then used to 
satisfy permit requirements which typically include the calculation of freshwater heads. 

This Specific Procedure (SP) is intended to direct SNL technical personnel in the procedures needed 
to obtain high-quality data that meet SNL Quality Assurance (QA) standards. All future calculated 
density outputs will be documented in memorandums to file that will reference this SP. This SP is 
governed by Nuclear Waste Management Procedure (NP) 9-1, Analyses, which directs analyses 
documented in routine calculations. 

Acronyms and definitions for terms used in this procedure may be found in the Glossary located on 
the SNL WIPP Online Documents web site. 

2.0 Implementation Actions 

2.1 Safety 

The activities described in this SP shall conform to SNL Environmental Safety and Health programs 
(ES&H). All activities described in this SP will be conducted in the SNL office facility. 

2.2 Responsibilities 

The Technical Staff are responsible for performing the calculations outlined in this procedure, 
documenting all required information described in this SP, and assuring the latest revision of this 
document is followed. 

If the procedure cannot be worked as written, the user has the responsibility to stop work and resolve 
all concerns with the PI and/or QA, as appropriate, prior to proceeding with the work. 

© 2012 Sandia Corporation 



Information Only

Calculation of Densities for Groundwater in WIPP Wells 

2.2 Equipment 
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The equipment will be limited to a computer and its associated operating system. This will include a 
spreadsheet program, typically Excel. 

2.3 Procedure for Calculating Densities 

The densities of the water in the WIPP wells shall be calculated using pressure (head and barometric 
where applicable) data collected by pressure transducer gauges (PTs), the depths of the PTs, and the 
corresponding depth to water data. Specifically, the measured pressure values shall be divided by 
the PT depth minus the closest corresponding depth to water (from or adjusted to the same 
measurement point elevation), and that result will then be divided by 0.4335 (pressure to feet of water 
conversion), as depicted in the following equation: 

[ 

Pmeas *Pi ] 
PD= /C 

ZI-DTW 

Where, 
PO = Pressure Density (grams per centimeter cubed (g/cm3

) 

Pmeas* =the measured pressure head (psia or psig) 
P, =density of freshwater (1.000 g/cm3

) 

Z1 = installation depth of the PT (ft below reference point) 
DTW = depth to water (ft below reference point) 
C =conversion coefficient (0.4335 psi/ft, for fresh water) 
Note: P meas· is equal to Pmeas for gauge (vented) sensors or Pmeas minus barometric 
pressure (BP, psia) for absolute (non-vented) sensors. 

When using pressure data, the closest corresponding barometric pressure values shall be subtracted 
from the water pressures prior to dividing by the PT depth minus the depth to water, then the results 
will be divided by 0.4335. This calculation results in a density value for the date and time of the 
subject depth to water and the closest corresponding pressure data. Depending on data availability, 
densities are calculated and averaged for a final value. Ideally, attempts are made to use a consistent 
time period for all the wells. If available, at least four density estimates (as given by the equation 
above) are averaged to create a representative value. The densities are used for the purposes of 
calculating equivalent freshwater heads for WIPP wells and for fulfilling regulatory permit 
requirements. 

As part of the documentation process, sources and background information are provided for the data. 
This information will be included with future records submittals in memorandum format, and will 
typically include the following: 

• Monitor Well Name 
• Prior Year Average Calculated Density 
• Number of Densities Averaged 
• PT and Cable Type (to indicate absolute or gauge pressure values) 
• Time Period of Data 
• PT File Name(s) 
• PT Installation Depth - in feet (ft) below reference point (i.e., below top of casing (BTOC), 

below top of tubing (BTOT)) 
• Ideal Installation Depth for the PT (ft below reference point) - mid-Culebra 
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• Date of PT Installation 
• PT Installation Documentation Reference - logbook page 
• Hard copy or reference to depth to water data 

2.4 Data Sources 
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Two standard components of the calculated densities are the depth to water data and PT depths. The 
SNL depth to water data and PT installation data are located in the Records Center in the following 
data packages: 

• Long-Term Monitoring Notebooks (package ERMS 543277), and 
• WIPP Site Well Testing Notebooks (package ERMS 540244). 

The Operations and Maintenance (O&M) contractor, currently Regulatory and Environmental Services 
(RES), depth to water data are located in the Records Center in the following data package: 

• WRES Depth to Water Data, submitted to SNL in monthly memoranda (package 
ERMS 525178) 

All additional data sources will be provided in the memorandum submitted to the Records Center. 

3.0 Records 

The following QA records, generated through implementation of this procedure, shall be prepared and 
submitted to the WIPP Records Center in accordance with NP 17-1, "Records": 

QA Record 

• Memorandum containing density 
output data and associated data 
references 

4.0 Appendices 

There are no appendices associated with this SP. 
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Disclaimer of Liability 

This work of authorship was prepared as an account of work sponsored by an agency of the 
United States Government. Accordingly, the United States Government retains a nonexclusive, 
royalty-free license to publish or reproduce the published form of this contribution, or allow others 
to do so for United States Government purposes. Neither Sandia Corporation, the United States 
Government, nor any agency thereof, nor any of their employees makes any warranty, express or 
implied, or assumes any legal liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process disclosed, or represents that its use 
would not infringe privately-owned rights. Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or otherwise does not necessarily 
constitute or imply its endorsement, recommendation, or favoring by Sandia Corporation, the 
United States Government, or any agency thereof. The views and opinions expressed herein do 
not necessarily state or reflect those of Sandia Corporation, the United States Government or any 
agency thereof. 

Sandia National Laboratories is a multi-program laboratory operated by Sandia Corporation, a 
wholly owned subsidiary of Lockheed Martin Corporation, for the U.S. Department of Energy's 
National Nuclear Security Administration under contract DE-AC04-94AL85000. 

Parties are allowed to download copies at no cost for internal use within your organization only 
provided that any copies made are true and accurate. Copies must include a statement 
acknowledging Sandia Corporation's authorship of the subject matter. 




