
SP 12-23 
Revision 5 

Page 1 of 9 
 

© 2020 NTES of Sandia, LLC. 

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 12-23 
RAINFALL MEASUREMENTS USING AN 

ONSET BRAND DATA-LOGGING RAIN GAUGE 
Revision 5 

 
Effective Date:    August 26, 2020  

 
 

Author: Janelle Hicks Original signed by Janelle Hicks 8/26/2020 
 (printed name) (signature) (date) 

 

1.0 Purpose and Scope 

 
This procedure prescribes the Sandia National Laboratories (SNL), Waste Isolation Pilot Plant (WIPP) 
process for the collection of rainfall data in the vicinity of the WIPP using an ONSET brand data logging 
rain gauge.  The objectives of this procedure are to describe how data are extracted from the ONSET 
brand data logging rain gauge and how the rain gauge is field checked, installed, and maintained. 
 
This Activity/Project 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 
activities will be documented in the appropriate Scientific Notebook (SN) according to Nuclear Waste 
Management Procedure (NP) 20-2, “Scientific Notebooks”.  This SP is in support of activities described 
in WIPP Test Plan (TP) 06-01, “Monitoring Water Levels in WIPP Wells”. 
 
Acronyms and definitions for terms used in this procedure may be found in the Glossary located on the 
Sandia National Laboratories (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 are also subject to ES&H requirements governed by the 
WIPP Industrial Safety Program and the WIPP Industrial Hygiene Program when work is conducted 
within the WIPP site land withdrawal boundary. 
 
2.2 Responsibilities 
 
The Principal Investigator (PI), Monitoring Team Lead (MTL), or Field Test Lead (FTL) is responsible 
for implementing the requirements of this procedure. 
 
The Technical Staff is responsible for performing the measurements and installations outlined in this 
procedure, documenting all required information described in this SP, and assuring the latest revision 
of this document is followed. 

Note
Click on the text highlighted in blue to view/retrieve that document.
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If the procedure cannot be worked as written, the user has the responsibility to stop work and resolve 
all concerns with the PI/MTL/FTL, safety, and/or QA, as appropriate, prior to proceeding with the work. 
 
2.3 Equipment 
 
2.3.1 ONSET Brand Data Logging Rain Gauges 
 
Rainfall data will be collected using ONSET brand data logging rain gauges.  The data logging rain 
gauge consists of two major components: a tipping bucket rainfall collector and a HOBO 
event/temperature data logger. The collector consists of a funnel (covered by a screen) that diverts 
rainwater to the tipping-bucket mechanism (for model RG-3, one tip is equal to 0.01 inches of rainfall) 
and an aluminum housing to protect the tipping-bucket mechanism.  The waterproof data logger is a 
pendant that uses a coupler and optical base station for programming and data downloading. 
 
2.3.2 HOBO Data Download 
 
The rain gauge data is accessed using the HOBO Waterproof Shuttle (hereafter referred to as the 
Shuttle) attached to the data logger pendant and connected to a laptop computer. These three devices 
(shuttle, data logger pendant, and laptop computer) perform several functions including: downloading 
all information (serial number, data, etc.) from loggers in the field for transfer to the host 
server/computer, re-launching the logger, resetting the logger’s time, and synchronizing the logging 
interval.  If the Shuttle is used to download data from the rain gauge, it needs to be synchronized (or 
launched) with the SNL Hydrology Group’s data storage server/PC prior to each test initiation and 
download cycle.  NOTE: synchronizing the shuttle will delete any files that are stored on it. 
 
2.3.2.1 Retrieving Deleted Files 
 
As mentioned above, all files on the shuttle will be deleted once the shuttle is synchronized (or 
launched).  To retrieve these files before synchronizing follow the steps below. 
 

 Close HOBOware and right click on the Start button and left click on explore. 
 Scroll down to Program Files and click on the plus sign to make it a minus sign. 
 Scroll down to Onset Computer Corporation and click on the plus sign to make it a minus sign. 
 Left click on HOBOware once.  On the right-hand side, double click on HOBOware properties (it 

should open in WordPad). 
 Change the hoboware.dbm to on and close everything. 
 Open HOBOware, you will notice a new menu Item called Debug. 
 Click on Debug, then Force Offload. 
 After offload is complete, relaunch the logger and check the parameters—configure as needed. 
 If any problems arise during this process contact ONSET. 
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2.4 Rain Gauge Setup 
 
Rain gauges will be deployed per manufacturer and industry standards. The rain gauge MUST be 
mounted in: 

 a vertical, level position, clear of overhead obstructions;  
 such a way as to minimize vibration, due to high winds;  
 a clear and unobstructed location (typically greater than 7 ft above the ground and at a distance 

of three times the height of the nearest obstruction); and 
 such a way to avoid splash into the collector (i.e., mounted an appropriate distance above any 

surface). 
 

 
Figure 1. Example Pole or Mast Mounting Diagram 

 
The steps in this section apply to the normal removal and installation of a rain gauge for maintenance 
purposes at an existing site.  The construction of a new rain gauge mounting site is not covered by this 
procedure and would be planned using the Sandia National Laboratories work planning processes.  
 
2.5 Logging Setup and Data Download 
 
Initial setup of the data logger must be done using the Shuttle connected to a computer with HOBOware 
version 2.2 or later.  The logger will be programmed to collect rainfall data on an event basis and, if 
desired, temperature and battery voltage on an interval basis. The information listed in the Test Setup 
bullet must be documented in the appropriate SN. 
 
2.5.1 Logger Setup 
 
To program the data logger, use the following steps: 
 

 Launch the HOBOware (version 2.2 or later) software; 
 Attach the Shuttle to the laptop using the USB cable; 
 Place the data logger pendant into the coupler, which is attached to the Shuttle; 
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Figure 2. Rain Gauge Shuttle, Coupler and Logger Device (Pendant) 

 
 Press the coupler lever and the green LED should illuminate (if not, follow the troubleshooting 

steps outlined in HOBO Waterproof Shuttle User’s Guide); 
 

 
Figure 3. Establishing Communication with Data Logger (Pendant) 

 
 If communication is not established, the coupler is an optical device and it can be affected by 

sunlight, it maybe necessary to shade the shuttle from sunlight.  

 Click the Launch Logger  icon in the toolbar; 
 Set up the test:  

o Description: Rain Gauge_SNXXXXXXX_ date launch shuttle_wellpadID (MMDDYY) (X’s 
are the logger serial number) 

o Event Channels: Name - Rainfall, Increment - 0.01, Units – inches 
o Launch Options: At interval (set to start at time closest to the top of the nearest hour); 

If Desired 
o Channels to Log: Temperature 10K Thermistor and battery 
o Logging Interval: desired interval (nearest half hour) 

 Click the Launch button; and 
 Detach and secure the logger pendant. 

 
2.5.2 Data Download 
 
Data can be downloaded from the data logger either by using a laptop with HOBOware software version 
2.2 or later installed (recommended) or the Shuttle.  For convenience a Rain Gauge Data Download 
sticker (see example in Appendix A) was developed to assist in data recording and to ensure consistent 
record keeping, though it is not required to use it, and the format of the sticker may be changed over 
time.  Whether using the sticker or not, a data download entry should include all relevant information 
including the rain gauge location, serial number, date and time of data download, battery percentage of 
the gauge, file name, and a note indicating that the gauge was locked and secured.  This applies 
whether the data is downloaded on the shuttle or the laptop.  If the data is downloaded on the shuttle 
(not recommended), some of the information will not be available until the data is downloaded from the 
shuttle back in the office.  The appropriate information will still be recorded in the SN at this time. 
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2.5.2.1 Data Download Using a Laptop (Recommended) 
 
To download data using a laptop computer, use the following steps: 
 

 Launch the HOBOware (version 2.2 or later) software; 
 Attach the Shuttle to the laptop using the USB cable (Figure 2); 
 Place the data logger pendant into the coupler, which is attached to the Shuttle (Figure 2); 
 Press the coupler lever (Figure 3) and the green LED should illuminate (if not follow the 

troubleshooting steps outlined in HOBO Waterproof Shuttle User’s Guide); 

 Click the Readout Logger  icon on the toolbar, a box will pop up with the rain gauge serial 
number on it- click ok, click the Don’t Stop button, unless maintenance, calibration, or 
demobilization is needed/intended, in which case click the Stop button; 

 Save the data as the HOBOware software prompts; Make sure you append the download date 
at the end of the file and document the file name. 
NOTE: Consider plotting the data by selecting the Plot button. This will help to ensure the data 
plots correctly and looks appropriate and to check the battery level. 

Detach and secure the logger pendant. 
 
2.5.2.2 Data Download Using a Shuttle (Not Recommended Except to Clear Data off the Data 

Logger Pendant) 
 
To download data using the Shuttle use the following steps:  
 

 Place the data logger pendant into the coupler, which is attached to the Shuttle; 
 Press the coupler lever, the amber LED will illuminate indicating data download has begun 

Note: the amber LED will blink continuously while data is downloading, do not remove logger 
while the amber LED is blinking; 

 When the data download is complete and the logger is reinitialized, the green LED will illuminate, 
press the coupler lever (any LED that is on should go off);  

 Detach and secure the logger pendant. 
 
2.5.3 Logger Shutdown 
 
To stop the logger a computer must be used.  Use the following steps: 

 Launch the HOBOware (version 2.2 or later) software; 
 Attach the Shuttle to the laptop using the USB cable (Figure 2); 
 Place the data logger pendant into the coupler, which is attached to the Shuttle (Figure 2); 
 Press the coupler lever (Figure 3) and the green LED should illuminate (if not follow the 

troubleshooting steps outlined in HOBO Waterproof Shuttle User’s Guide); 
NOTE: If communication is not established, the coupler is an optical device and it can be 
affected by sunlight, it maybe necessary to shade the shuttle from sunlight.  

 Click the Readout  icon on the toolbar, click the Stop button; 
 Save the data as the HOBOware software prompts-follow steps outlined in Section 2.5.2; 
 Detach and secure the logger pendant, unless the tipping bucket and logger are to be 

redeployed immediately, in which case follow steps outlined in Section 2.5.1. 
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2.6 Rain Gauge Maintenance 
 
During each data download, the rain gauge should be checked for and cleared of any debris.  Use a 
rag or cotton swab soaked with mildly soapy water to clean the screen and funnel ring.  Note: If during 
cleaning the tipping bucket is tipped, please note in the notebook the date and time of tip, number of 
tips, and cause of tip. 
 
2.7 Rain Gauge Performance Check 
 
ONSET data logging rain gauges require an annual performance check or as deemed appropriate by 
the MTL/FTL.  If the rain gauge performance is considered suspect in the field, the gauge should be 
replaced and a performance check performed in the SNL laboratory, prior to its annual check date.  The 
procedure is as follows: 
 

 Position a container (metal or plastic) with a metering type valve in the bottom over the rain 
gauge funnel (Note: the opening should be positioned so that the water does not drip directly 
down the throat of the funnel). 

 With the meter valve in the closed position, place exactly 473 mL of water into the container. 
 Set up the rain gauge for data logging deployment following steps in section 2.5.1. 

o Change the data collection interval parameter to 1 minute. 
o Launch the logger to record the tips. 

 Slowly open the metering valve, making slight adjustments until a drip rate is achieved that will 
allow the entire volume of 473 mL to drip out into the rain gauge over a duration of no less than 
one hour. 

 Monitor the performance check by doing periodic readouts of the data logger during the test to 
ensure tips are being recorded and that the drip rate is adequate. 

 After the entire 473 mL has dripped out of the container, perform a final readout, and stop the 
data logger. Record the results on the Rain Gauge Performance Check Form, SP 12-23-1 
(Appendix B) and submit to records. 

 Perform a “save as” of the final readout data using the following naming convention: Rain 
Gauge_SNXXXXXXX_ date performance check_As-Found or As-Left (Xs are the logger serial 
number). 

 
The As-Found performance check is considered successful if the result of the above steps is 100 ± 10 
tips (equivalent to 1.00 ± 0.1 inches).  The ONSET data logging rain gauge User’s Manual provides 
steps to adjust the tipping mechanism, if necessary.  Document what adjustments were made and 
perform an As-Left performance check to ensure the rain gauge is working properly. 
 
If the rain gauge fails to meet the As-Found performance check criteria after a field deployment, a 
Corrective Action Request (CAR) will be issued to document the results and impacts related to the 
change in the rain gauge’s performance.  
 
If the rain gauge fails to meet the performance check criteria before field deployment (As-Left), repeat 
the adjustments per the User’s Manual. Remove the rain gauge from service if the adjustment has been 
made more than two times, and the rain gauge still does not meet the expected uncertainty or accuracy 
requirements. Tag and label the rain gauge and data logger pendant accordingly, and if practical, return 
it to the manufacturer for repair.  
 
2.8 Precipitation Data Storage 
 
All data collected by the ONSET data-logging rain gauge will be uploaded from the Shuttle or host laptop 
to a directory on the SNL Hydrology Group’s data storage server/PC. 
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3.0 Records 

 
The following 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 

  Scientific Notebooks 
 Rain Gauge Performance Check Form 

 

4.0 Appendices 

 
Appendix A: Rain Gauge Data Download Sticker Example 
Appendix B: Form SP 12-23-1, Rain Gauge Performance Check Form 
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Appendix A 
Rain Gauge Data Download Sticker Example 

Inserted into Scientific Notebook _______________ on page __________ 

Rain Gauge Location: _____________   Rain Gauge S/N: ______________________ 

______ Stop Test Download Complete:      Battery: ______(v) 
   (time) 

File Name: _____________________________________________________________ 

Last Data Point Collected: Date: _______________Time: ____________________ 

  Delayed Start                Continuous Collection                         Locked and secured       
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Appendix B 
 

ACTIVITY/
PROJECT
SPECIFIC

PROCEDURE

 

Rain Gauge Performance 
Check Form 

Form Number: 
SP 12-23-1 

 

Date: _____________ Operator(s): ______________________________ 
 
Weather Conditions: _______________________________________________ 
 
Rain Gauge / Data Logger S/N: ______________   As Found    As Left  
 
Start Time: ____________ End Time: _____________ 
 
Elapsed Time: ___________ Amount Recorded: ___________ (inches) 
 
Comments:_______________________________________________________ 
 
_________________________________________________________________ 
 
Field Check Due Date: _______________ 
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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 the National Technology and Engineering 
Solutions of Sandia, LLC., 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 the National Technology and Engineering Solutions of Sandia, LLC., the United States 
Government, or any agency thereof. The views and opinions expressed herein do not necessarily 
state or reflect those of the National Technology and Engineering Solutions of Sandia, LLC., the 
United States Government or any agency thereof.  
 
Sandia National Laboratories is a multimission laboratory managed and operated by National 
Technology and Engineering Solutions of Sandia, LLC., a wholly owned subsidiary of Honeywell 
International, Inc., for the U.S. Department of Energy’s National Nuclear Security Administration 
under contract DE-NA-0003525. 
 
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's authorship of the subject matter. 
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