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Please note that the Washington State Department of Ecology’s Standard Operating Procedures 
(SOPs) are adapted from published methods, or developed by in-house technical and administrative 
experts.  Their primary purpose is for internal Ecology use, although sampling and administrative 
SOPs may have a wider utility.  Our SOPs do not supplant official published methods.  Distribution of 
these SOPs does not constitute an endorsement of a particular procedure or method. 
 
Any reference to specific equipment, manufacturer, or supplies is for descriptive purposes only 
and does not constitute an endorsement of a particular product or service by the author or by 
the Department of Ecology. 
 
Although Ecology follows the SOP in most instances, there may be instances in which Ecology uses an 
alternative methodology, procedure, or process. 
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Environmental Assessment Program 
 
Standard Operating Procedure for Collecting Stream Gaging Data from Campbell Scientific Data 
Loggers 

 
 

1.0 Purpose and Scope 
 
1.1 This document is the Environmental Assessment Program (EAP) Standard Operating 

Procedure (SOP) for collecting stream gage data from Freshwater Monitoring Unit 
(FMU) gaging stations equipped with the Campbell Scientific CR510 Datalogger and 
the Campbell Scientific SM4M Memory Module.  

 
2.0 Applicability 
 
2.1 This procedure is to be followed when downloading data from EAP/FMU stream 

gaging stations equipped with the Campbell Scientific CR510 datalogger and SM4M 
Memory Module.  

 
3.0 Definitions  
 
3.1 ActiveSync —Microsoft software used for communications between Personal Data 

Assistants (PDA’s) and other Windows-based personal computers.  
 

3.2 CR510 Datalogger —The Campbell Scientific datalogger used at some EAP/FMU 
stream gaging sites. 
 

3.3 CS I/O Adaptor–A small electronic adaptor required to allow communications between 
a PDA or laptop computer and a CR510 datalogger.  There are two versions of the CS 
I/O Adaptor:  the “PDA to CS I/O” version and the “Computer to CS I/O” version. The 
two versions can be interchangeable when properly configured with a Null Modem and 
Female Gender Changer attachment.       

 
Figure 1:  PDA to CS I/O Adaptor. 
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3.4 DCP – Data Collection Platform.  The combination of stream gage, datalogger and 
telemetry equipment that makes up an automated stream gaging station.  

3.5 HDR-GOES Radio – High Data Rate – Geostationary Operational Environmental 
Satellite radio used to transmit data from the gaging station to a satellite for relay to 
Ecology’s data management system. 
 

3.6 Hydstra – The hydrologic data management software system used by Ecology’s 
EAP/FMU for storing, processing, and analyzing streamflow data.   
 

3.7 PConnectCE – Campbell Scientific’s WindowsCE  based software used for 
communication between a PDA and the CR510 datalogger used in this procedure. 
 

3.8  PC200W – The Campbell Scientific Windows based software system used for 
downloading data from the CR510 datalogger using a laptop computer.  
 

3.9 Primary Gage Index – The primary gage index is the base gage for the station and is 
directly referenced to the recording gage.  The primary gage index is the most stable 
and reliable gage at a site.  All other gages at the station are considered to be secondary 
gage indices. 
 

3.10 Secondary Gage Index – Secondary gage indices are used to confirm the primary gage 
index.  The secondary gage can be used to estimate the value of the primary gage if the 
primary gage is damaged or missing. 
 

3.11 Recording Gage – Typically an automated bubbler or pressure transducer that measures 
and records the stage to an electronic data logger maintaining a continuous record of 
stage through a specified period of time.  The bubbler or transducer is calibrated to 
match the primary gage index.   
 

3.12 SM4M Memory Module – A 4 megabyte memory module which serves as a long-term 
backup to the CR510 datalogger. 
 

3.13 Storage Module System (SMS) – The Campbell Scientific software used for 
downloading data from the SM4M Memory Module with a laptop computer. 
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3.14 USB/Serial Autosync Cable – This cable is a standard accessory for PDA’s to allow 
communication with a desktop or laptop computer using ActiveSync software.     
 

  
                             Figure 2:  USB/Serial Autosync Cable. 
  
3.15 Y-Cable – The Campbell Scientific 9-pin serial cable that connects the CR510 

datalogger and the SM4M memory module to the HDR-GOES Radio.  The Y-Cable 
terminal that connects to the GOES Radio is the point at which the downloading 
connection is made using the CS I/O Adaptor described above. 
               

4.0 Personnel Qualifications/Responsibilities  

4.1 Personnel using this SOP should have training and field experience in making stream 
gage site visits, recording data, and operating personal computers, PDA’s, and related 
electronic equipment.  No special certifications are required. 

 
4.2 Users of this SOP will typically be working in the Environmental Specialist or 

Hydrogeologist job classifications. 
 
5.0 Equipment, Reagents, and Supplies 
 
5.1 These procedures require:  A PDA or palmtop computer loaded with “PConnectCE” 

software version 1.1 or newer.  The PDA should also be equipped with a USB/Serial 
Autosync Cable;  
 

5.2 A laptop computer loaded with Campbell Scientific Storage Module Software (SMS) 
and PC200W software; and equipped with a 9-pin serial cable; 
 

5.3 A Campbell Scientific “PDA to CS I/O” adaptor or a Campbell Scientific “Computer to 
CS I/O adaptor; 
 

5.4 A Null Modem and (female) Gender Changer. 
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5.5 Copies of the standard Ecology form ECY 070-183: “EAP-FMU Stream Gauge Logger 
Notes” (see Attachment A) for recording times, gage readings, and actions taken while 
at the gage site.  This form is usually printed on RiteintheRain™ paper for durability 
outdoors; and   
 

5.6 A Day of Year Calendar (see Attachment B). 
 
6.0 Summary of Procedure 

 
6.1  This SOP describes the following downloading procedures: 

 
6.1.1 Downloading data from the CR510 Datalogger using a PDA.  This is the most 

frequently used of these procedures and is used at each station once every six weeks 
during routine site visits. 

 
6.1.2 Downloading data from the SM4M Memory Module using a laptop computer.  This 

procedure is used once a year to capture the entire record for a Water Year that has just 
ended.  This method is also used occasionally if the CR510 datalogger’s record has 
been lost for some reason. 

 
6.1.3 Downloading data from the CR510 Datalogger using a laptop computer.  This is a 

backup means of downloading the CR510 logger used when the PDA download method 
is not possible. 

 
6.2  Downloading data from the CR510 Datalogger using a PDA: 

 
6.2.1 This is the most frequently used of these procedures and is typically used at each station 

once every six weeks during routine site visits.  This portion of the Procedure requires: 
 
6.2.1.1 A PDA or palmtop computer loaded with “PConnectCE” software version 1.1 or newer.  

The PDA should also be equipped with a USB/Serial Autosync Cable. 
 
6.2.1.2 A Campbell Scientific “PDA to CS I/O” adaptor or a Campbell Scientific “Computer to  

CS I/O adaptor to be used with a Null Modem and (female) Gender Changer. 
 
6.2.1.3 Copies of the standard Ecology form ECY 070-183: “EAP-FMU Stream Gauge Logger 

Notes” for recording times, gage readings, and actions taken while at the gage site. 
   
6.2.1.4 A Day of Year Calendar (Attachment B) for verifying dates of downloaded data. 
 
6.2.2 Disable ActiveSync on your PDA. 
 
6.2.2.1 Start the procedure by disabling ActiveSync on the PDA. On some PDA models 

ActiveSync takes over as soon as a connection is made with the datalogger.  Disabling 
ActiveSync gives the operator better control of communications with the logger.   
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6.2.2.2 To disable this feature open ActiveSync on the PDA and select “Menu” on the blue bar 
at the bottom of the screen.  Open the “Connections” menu option.  In the Connections 
window be sure that the box labeled:  "Synchronize all PC’s using this connection:” is 
NOT checked.  See Figure 3. 

 

 
Figure 3:  Disable ActiveSync by de-selecting the “Synchronize all PCs…” box. 

 
6.2.2.3 Finally, exit ActiveSync.  The “Synchronize all PC’s” option must be reactivated to 

resume normal operation when docking with another PC. 
 
6.2.3   Connect PDA to the CR510 Datalogger. 
 
6.2.3.1 Locate the CR510 Data Logger, HDR GOES Radio, and SM4M Memory Module 

within the white instrument enclosure on the Data Collection Platform (DCP).  The 
white enclosure is opened by releasing two latches along the right side of the box.  See 
Figure 4 and Figure 5. 
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Figure 4:  Campbell Scientific Data Collection Platform (CSI DCP) with the blue Hydrological  
Services bubbler system on the right, and white enclosure containing CSI electronics components  
on the left.  (Photo by Washington Dept. of Ecology) 
 
 

 
  Figure 5:  Labels show the location of CR510 Data Logger, HDR GOES Radio, and SM4M  

Memory Module within the white instrument enclosure.  (Photo by Washington Dept. of  
Ecology) 
 

6.2.3.2  Release the Velcro strap securing the GOES Radio to its mounting bracket and 
disconnect the 9-pin “Y-Cable” from the “CS I/O” port on the top of the GOES Radio.  
Re-secure the Velcro strap around the radio and connect the Y-Cable to the end of the 
“PDA to CS I/O” adaptor marked “Datalogger.”   
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6.2.3.3 Connect the 9-pin end of the USB/Serial Autosync Cable to the “PDA” end of the 

adaptor.  If you are using the “Computer to CS I/O” version of the adaptor you must 
first connect a Null Modem and (female) Gender Changer to the “Computer” end of the 
adaptor.  Finally, connect the opposite end of the Autosync Cable to the PDA.  See 
Figure 6 and Figure 7. 

 

 
Figure 6:  CR510 Datalogger and HDR GOES Radio connected by the "Y" Cable. 
 

 
Figure 7: CR510 Datalogger, HDR GOES Radio, CS I/O Adaptor, and  
PDA with cable connections made for downloading. 

 
6.2.4  Connect with the CR510 Logger using PConnectCE. 
 
6.2.4.1  Open PConnectCE on the PDA.  PConnectCE is divided into three main sections for 

work involving Stations, Data, and Programs.  The toolbar at the bottom of the screen 
identifies which section of PConnectCE is open. See Figure 8. 
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Figure 8:  PConnectCE open to Station Window.  Image courtesy of Campbell Scientific, Inc. 
 
6.2.4.2  Open the Station Window to view a list of the Station ID’s that have been entered into 

the PDA you are using. 
 

  
Figure 9:  Close-up of the PConnectCE Station Window populated with a list of Ecology  
Station ID’s that use Campbell Scientific dataloggers. 

 
6.2.4.3 From the list, select the station whose data is to be downloaded.   
 
6.2.4.4 If the station to be downloaded is not listed, click “New” at the bottom of the screen to 

create a new Station entry.  On the screen that appears, enter the Station ID and specify 
CR500/510 as the datalogger; then close and save the record. 
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6.2.4.5 NOTE:  At this point the Campbell Scientific system starts to apply a station name to 
the data record.  The CR510 datalogger stores the data records but does not assign a 
station name or ID to that record.  The Station ID is entered in the data file name by 
PConnectCE upon downloading.  If an incorrect Station ID is selected when connecting 
to the datalogger, then the downloaded data record will receive an incorrect station 
identifier name. 

 
6.2.4.6  After selecting the correct Station ID from the list, click the "Connect" bar near the 

bottom of the Station screen.  Once the connection is established, the “Measurements” 
screen should appear showing the logger’s current date and time and a table of data 
from the most recent quarter-hourly scan from the DCP.  See Figure 10. 

 

 
 Figure 10:  PConnectCE “Measurements” screen.  The values shown in this example  
 are the results of the scan taken at 10:45 AM on 2/18/2009. 
 
6.2.4.7 At times PConnectCE may display numbered lines on the Measurements screen rather 

than the labels shown in Figure 10.  If that occurs, the following line numbers 
correspond to the most important data values that we track at Ecology’s gaging stations: 

 
Line 1 = Battery Voltage (volts DC) 

   Line 3 = Water Level (Gage Height in feet) 
   Line 5 = Water Temp (degrees C), and 
   Line 6 = Air Temp (degrees C). 
 
6.2.5  Record current data to the Logger Notes form. 
 
6.2.5.1 Record the date and time of the most recent scan in the appropriate spaces on the EAP-

FMU Stream Gauge Logger Notes form (See Attachment A).   
 
6.2.5.2 Record the indicated “WaterLvl” from line 3 of the Measurements table in the 

“LOGGER” box of the form.   
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6.2.5.3 Record the Water Temp and Air Temp values in the appropriate spaces of the Logger 
Notes form. 

 

6.2.5.4 As soon as possible obtain a reading from the Primary Gage Index and any necessary 
Secondary Gage Indices for the station and record the values in the appropriate boxes 
on the Logger Notes form.  (See EAP SOP 042 Measuring Gage Height of Streams for 
instructions for obtaining these readings.) 

 

6.2.6 Download Logger Data to PDA. 
 
6.2.6.1 To navigate to the tabs for “Collect Data”, “Set Clock” and other available functions in 

the PConnectCE Measurements Screen use the left and right arrows on the tab bar near 
the bottom of the screen (see Figure 10).   

 

6.2.6.2 NOTE:  Avoid entering or making any changes in the “Flags/Ports”, “Transfer 
Program” or “Terminal” windows.  Making changes in these areas of PConnectCE can 
corrupt the logger program and cause errors or a total shutdown of the datalogger.  

 

6.2.6.3 Click on the “Collect Data” tab near the bottom of the Measurements screen.  The 
Collect Data screen will appear giving the last filename used for data collected from this 
station and offering three options for what data is to be collected from the logger.  See 
Figure 11. 

 

                         
  Figure 11:  PConnectCE “Collect Data” screen. 
 
6.2.6.4 Modify the filename for the data file to be stored in the PDA’s “My Documents” folder.  

Use a filename that conforms to the Stream Hydrology Technical Coordination Team 
(SH-TCT) file naming convention of “StationID-yyyy-mm-dd.bdf.”  For example, a 
download from station # 05A105 on 2/19/2009 would have a path and filename of 
“\My Documents\05A105-2009-02-19.bdf.”   The file extension “.bdf” refers to a 
Binary Data File.  To make these changes, click within the text of the filename and use 
the PDA’s onscreen keyboard to rename the file.  Filename changes can also be made 
by clicking the “...” button to open a “Save As” screen. 
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6.2.6.5  Select the appropriate data collection option to be used. 
 
6.2.6.5.1 The “Collect Since Last Time” option is roughly equivalent to the “NEW” download 

from a Design Analysis datalogger.  This option may be used if you are sure that the 
PDA you are using was used for the last download; and that no other downloads have 
been done using this station name and this PDA since that download.  If this is the first 
time this PDA has been used to download this station, it will download all of the data in 
the CR510 datalogger. 

 
6.2.6.5.2 The “Collect All” option should be used if you cannot verify the conditions for a “Since 

Last Time download.”  Using the Collect All option usually creates the need for more 
editing when the data file is imported to Hydstra. 

 
6.2.6.5.3 The “Collect Last # of Records” option is used if you know the specific number of 

records needed.  This option is useful for system testing and troubleshooting. 
 
6.2.7 Download the data. 
 
6.2.7.1 Once the path and filename have been specified and the data collection option has been 

chosen, click the “Collect Data” button.  Pop-up windows will display progress as data 
is downloaded and will advise when data collection is finished.   

 

                          
  Figure 12:  PConnectCE window indicating that a download is complete. 
 
6.2.7.2 Close the pop-up window that states “Data has been successfully collected.” and close 

the connection to the datalogger by clicking the small “ok” symbol in the upper right 
corner of the “Collect Data” screen.  This will return you to the original Station 
Window shown in Figure 9.   

 
6.2.8 Verify download and back up data file. 
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6.2.8.1 Switch from the Station Window to the Data Window by clicking the large “D” at the 
bottom of the screen.  The Data File list should appear showing all of the “.bdf” files in 
the My Documents folder (see Figure 14).  Confirm that the data file has been stored 
with the filename specified earlier. 

 
6.2.8.2 A second file should also be present on the data file list having the same filename, but 

with the characters “-2” added just before the “.bdf” file extension.  The second file 
contains GOES diagnostic data and will be deleted a little later. 

 
6.2.8.3 The contents of the data file can be viewed by clicking on the filename in the data file 

list.  The vertical and horizontal scroll bars make it possible to view all parts of the file 
to verify what has been downloaded.  Use the “Day of Year Calendar” as needed to 
verify dates. 

 

 
  Figure 13:  Viewing the contents of a data file using PConnectCE. 
 
6.2.8.4 After a brief check of the data; close the file and return to the data file list by clicking 

the “OK” symbol in the upper right corner of the screen. 
 
6.2.8.5 Make a backup copy of the data file onto the PDA’s SD Card.  Use the stylus to click 

and hold on the filename in the data file list; then use the “Save As” function in the pop-
up box to place the backup file on the SD Card. 
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6.2.8.6 The GOES diagnostics file may be deleted at this time.  The GOES file appears on the 
data file list having the same filename as the data file, but with the characters “-2” 
added just before the “.bdf” file extension (See Figure 14).   To delete the file from this 
list, click and hold the stylus on the filename and select “Delete” in the small box that 
appears. 

 

        
  Figure 14:  Data File List with GOES diagnostics file highlighted for deletion. 
 
6.2.9  Terminate logger connection and secure the station. 
 
6.2.9.1 Once satisfied that the data file has been saved and backed up to the SD card, close 

PConnectCE using the “X” symbol in the upper right corner of the screen. 
 
6.2.9.2 Disconnect the ”PDA to CS I/O” adaptor from the Y-Cable.   
 
6.2.9.3 Reconnect the Y-Cable to the CS I/O port on the top of the GOES Radio and secure the 

radio to its mounting bracket using the Velcro strap.  Close the white instrument 
enclosure and secure the station.   

 
6.2.9.4 Finally, go to the Running Programs list in the Memory area of the Settings folder for 

your PDA.  Click the “Stop All” command to minimize battery usage; then turn off the 
PDA’s power switch.  

 
6.3 Downloading data from the SM4M Memory Module using a laptop computer and 

Campbell Scientific SMS software. 
 
6.3.1 This procedure is used once a year to capture the entire record for a Water Year that has 

just ended.  This method is also used occasionally if a part of the CR510 datalogger’s 
record has been lost for any reason.  This portion of the procedure requires: 

 
6.3.1.1 A laptop computer that has been loaded with the Campbell Scientific SMS software. 
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6.3.1.2  A Campbell Scientific “Computer to CS I/O” adaptor or a “PDA to CS I/O” adaptor 

used with a 9-pin Null Modem and (female) Gender Changer.   
 
6.3.1.3 A standard 9-pin serial cable. 
 
6.3.1.4 Day of Year Calendar (See Attachment B). 
 
6.3.2 Connect the laptop computer to the CR510 datalogger. 
 
6.3.2.1 Release the Velcro strap securing the GOES Radio and disconnect the “Y-Cable” from 

the “CS I/O” port on the top of the GOES Radio.  Then re-secure the radio with the 
Velcro strap. 

 
6.3.2.2 Connect the (9-pin) Y-Cable to the end of the “Computer to CS I/O” adaptor marked 

“Datalogger”.  If you are using the “PDA to CS I/O” version of the adaptor you will 
need to attach a Null Modem and (female) Gender Changer to the PDA end of the 
adaptor.  Finally, complete the connection to the laptop using the 9-pin serial cable. 

 
6.3.2.3 Open the Campbell Scientific SMS software on the laptop.  Click the appropriate file 

tabs to bring SMS to the "Setup" window of the section for "SM4M/SM16M" Memory 
Modules. 

 
6.3.2.4 Confirm that the COM Port Setup window is set for "COM1" and a Baud Rate of 9600.  

Check the "Via" box on left side of the setup window and check "CR510" in the 
adjacent scroll-down box. 

 
6.3.2.5 Select "Auto" as the Target Address.  See Figure 15 for correct “Setup”. 
 

   
 Figure 15: The SMS program Setup window configured for downloading from the  

SM4M Memory Module on an Ecology Campbell Scientific gaging station. 
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6.3.2.6 Once the correct setups are confirmed, click the "Data" tab at the bottom of the“Setup” 
window. 

 
6.3.2.7 With the Data window open, set the File Format to "Comma separated". 
 

  
 Figure 16:  Preparing the SMS program Data window for connection with the 

 SM4M Memory Module. 
 
 
6.3.2.8 Click the data file name bar under "File Naming Options" to open a window titled 

"Next Datafile Name".    
 

 
Figure 17:  The “Next Datafile Name” window set to begin an SM4M download from station 
22D110 on 1/14/2009.  The first file in the download sequence will carry the name  
“22D110-2009-1-14-001.dat”.  The second file will be “22D110-2009-1-14-002.dat”, and so on. 
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6.3.2.9 Use the Next Datafile Name window to set up a folder and filename each time you 
download an SM4M module.   Most SM4M downloads will generate multiple files, 
numbered sequentially.  This window allows you to create a path and name for the 
folder and for the first file in the download sequence.  Since the SMS software does not 
recognize stations or maintain a list of station names, you must identify the station 
within the path and filename.    

 
6.3.2.10 Name the folder and datafile starting with the SH-TCT file naming convention of  

“StationID-yyyy-mm-dd”.  Add three digits (usually “000” or “001”) at the end of this 
string to allow for numbering the sequential data files. Upon clicking “Save” the SMS 
program will ensure that the last three characters of the name are numeric and will add 
the “.dat” file extension to the string you have defined.  Keep in mind that the total 
space allowed for path/file name is limited to about 60 characters beyond the “My 
Documents\” folder name.  Beyond that length SMS will truncate the path/filename 
string without warning.   See Figure 17. 

 
6.3.2.11 After clicking Save to close the Next Datafile Name window, select "Auto Increment 

Name" in the Auto Name Control window.  See Figure 16. 
 
6.3.3 Downloading SM4M Memory Module Data.   
 
6.3.3.1 NOTE:  The SMS software offers various options for viewing and selecting specific 

portions of the data record for downloading while in the field.  However in most cases it 
is more practical to download the entire record and discard the un-needed portions after 
returning from the field.  This SOP uses that approach. 

 
6.3.3.2 Start the download by clicking the "Get All" button in the lower left corner of the SMS 

“Data” window.  The "Connect" button near the bottom of the program window will 
change to "Disconnect" and deactivate as SMS opens the connection with the module. 
A red "Abort" button will also be enabled and scroll bars at the bottom of the program 
window will track the progress of the download.  When the download is complete the 
Abort button will disappear and the green "Disconnect" button will be enabled. 

 
6.3.3.3 Save a backup copy of the downloaded file(s) to a flash card, thumb drive or other 

secondary storage medium. 
 
6.3.3.4 Check the downloaded data file(s) for completeness using a text program such as 

Notepad or Wordpad.  Use the “Day of Year Calendar” (see Attachment B) as needed to 
verify dates for the logged data. 

 
6.3.3.5 If the download just completed was an end of Water Year download you should erase 

the data from the memory module once the download and backup are complete.  While 
connected to the module with the SMS program click the “Erase” tab at the lower left 
side of the screen.  With the “Erase” screen open, click the “Erase Data” bar near the 
top left side of the screen.  The erasing process may take one or two minutes and is 
tracked by a red scroll bar along the lower right edge of the window.  See Figure 18. 
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  Figure 18:  SMS “Erase” screen. 
 
6.3.4 Disconnect logger connection and secure the station. 
 
6.3.4.1 After the erase function is finished click the green "Disconnect" button near the bottom 

of the SMS program window; then exit the SMS Program. 
 
6.3.4.2 Disconnect the “Computer to CS I/O” adaptor from the Y-Cable.  Reconnect the Y-

Cable to the CS I/O port on the top of the GOES Radio, secure the radio to its mounting 
bracket using the Velcro strap, and securely close the white instrument enclosure and 
the station. 

 
6.3.5 Additional SM4M Memory Module Notes. 
 
6.3.5.1 Whenever possible, avoid moving a memory module from one station to another.  If it 

becomes necessary to replace a Campbell Scientific DCP at a station with another 
Campbell Scientific DCP, the memory module should be removed from the original 
DCP and reinstalled in the replacement DCP so that the module remains at the same 
station.  This minimizes the risk of mixing data from more than one station on a single 
module.  It may be helpful to mark the module with the ID number for the station to 
which it is assigned.  

 
6.3.5.2 If an SM4M module must be moved to a new station, the data from the original station 

should be downloaded and erased before starting the data record for the new station.  
Remove any old station ID numbers from the module case before installing a module in 
a new station. 

 
6.3.5.3 When replacing a Campbell Scientific DCP or any of the major components of a DCP, 

record all serial numbers and Ecology applied numbers for the original and replacement 
equipment so that the information can be entered into the tracking system for gaging 
equipment. 
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6.4 Downloading data from the CR510 Datalogger using a laptop computer and Campbell 
Scientific PC200W software. 

 
6.4.1 This is a backup means of downloading the CR510 logger used when the PDA 

download method is not possible.  This portion of the procedure requires: 
 
6.4.1.1 A laptop computer that has been loaded with PC200W. 
 
6.4.1.2 A Campbell Scientific “Computer to CS I/O” adaptor or a “PDA to CS I/O” adaptor 

used with a 9-pin Null Modem and (female) Gender Changer.   
 
6.4.1.3 A standard 9-pin serial cable. 
 
6.4.1.4 A Day of Year Calendar (See Attachment B). 
 
6.4.2 Connect the laptop to the CR510 datalogger. 
 
6.4.2.1 Release the Velcro strap securing the GOES Radio and carefully disconnect the “Y-

Cable” from the “CS I/O” port on the top of the GOES Radio.  Re-secure the radio with 
the Velcro strap. 

 
6.4.2.2 Connect the (9-pin) Y-Cable to the end of the “Computer to CS I/O” adaptor marked 

“Datalogger”.  Connect the 9-pin serial cable to the end of the adaptor marked 
“Computer.”  If you are using the “PDA to CS I/O” version of the adaptor you will need 
to attach a Null Modem and (female) Gender Changer to the PDA end of the adaptor.  
Finally, complete the connection to the laptop using the  9-pin serial cable. 

 
6.4.2.3 Open PC200W on the laptop.  The program should open to the Setup page, showing an 

array of datalogger icons labeled with station ID’s for some of the sites in the FMU 
network.  A scroll bar at the bottom of the window allows you to view all of the stations 
that have been set up on this laptop.  See Figure 19. 

 



X:\EA PROGRAM\ECYEAPSOP\Approved SOPs\ECY_EAP_SOP_CampbellScientificDataLoggersProcedures_v1_0EAP054.doc_06/03/09_Page 22 

   
  Figure 19:  PC200W Setup screen. 
 
6.4.2.4  Select the icon for the station to be downloaded.   
 
6.4.2.5 If the desired station is not shown, click the “Add Logger” icon from the toolbar in the 

upper half the PC200W setup screen.  The “Add logger” window will appear.  See 
Figure 20. 

 

 
  Figure 30:  PC200W “Add logger” window. 
 
6.4.2.6 In the small “Add logger” window, select the CR510 from the list of dataloggers and 

click “OK”.  A new CR510 icon will appear in the Setup screen.  See Figure 21. 
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Figure 21:  Adding a new station in PC200W. 

 
6.4.2.7 Rename the new CR510 icon for the correct station ID and ensure that COM1 is the 

selected port.   
 
6.4.2.8 With the correct station ID selected, click the “Monitor Locations” button in the toolbar 

above the stations window.  As communication with the logger opens, a table should 
appear showing data stored during the logger’s most recent scan.  A small text display 
of “Logger time” should also appear above the upper right corner of the viewer 
window.  This continuous display of logger time is an indicator that the connection with 
the datalogger is active.  See Figure 22. 

 

 
  Figure 22:  PC200W "Monitor Locations" screen. 
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6.4.3  Record current data to the Logger Notes form. 
 
6.4.3.1 Record the date and time of the most recent scan in the appropriate spaces on the EAP-

FMU Stream Gauge Logger Notes form (See Attachment A).  Also record the indicated 
“WaterLvl” from line 3 of the Measurements table in the “LOGGER” box of the form.  
As soon as possible obtain a reading from the Primary Gage Index and any necessary 
Secondary Gage Indices for the station and record the values in the appropriate boxes 
on the Logger Notes form.  (See EAP SOP 042 Measuring Gage Height of Streams for 
instructions for obtaining these readings.) 

 
6.4.4 Download logger data to laptop. 
 
6.4.4.1 Click the “Data Collection” button on the PC200W toolbar to select options for the 

download. 
 
6.4.4.2 In the “What to Collect” area on the left side of the screen specify how much data  you 

wish to download.  See Figure 23. 
 

 
  Figure 24:  PC200W "What to Collect" selections. 
 
6.4.4.2.1 “New data from the logger” may be used if you are sure that the computer  you are using 

was also used for the previous download; and that no other  downloads have been done 
using this station name and this computer since that time. 

 
6.4.4.2.2 “All data from the logger” should be used if you cannot verify these conditions.  Using 

this option usually creates the need for more editing when the data file is imported to 
Hydstra. 
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6.4.4.3 Select “Final Storage Area 1” in the “From” window on the left side of the screen.  Use 
the small “Collect To...” window on the lower left side of the screen to assign a path 
and filename consistent with the file management system for downloaded data.  
Clicking the drop-down symbol on the “Collect to…” box will open the following 
window to simplify the naming of the path and filename.  See Figure 24. 

 

 
  Figure 25:  Naming the PC200W Data File. 
 
6.4.4.4 After specifying a file name, click “Open” to return to the Data collection  window 

(Figure 23).   
 
6.4.4.5 Click the “Collect Now” button on the left side of the Data Collection toolbar to start 

the download.  You will see lines of data scroll by as they are saved (see Figure 25).  
Once the download is finished you may use the scroll bar on this window to confirm 
that the file is complete and accurate.  Use the Day of Year Calendar (Attachment B) to 
verify dates in the file. 

 

 
  Figure 26:  PC200W Data Collection in progress. 
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6.4.4.5 To close the connection to the datalogger click the “Setup” button on the left side of the 
Toolbar; then click the “Dis-connect” button on the second line of the toolbar.  

 
6.4.4.6 Save a backup copy of the downloaded file to a clearly identified location on a flash 

card, thumb drive or other secondary storage medium. 
 
6.4.5 Close logger connection and secure the station. 
 
6.4.5.1 Close PC200W and disconnect the “Computer to CS I/O” adaptor from the Y-Cable.  

Reconnect the Y-Cable to the CS I/O port on the top of the GOES Radio and secure the 
radio to its mounting bracket using the Velcro strap. 

 
6.4.5.2 Close the white instrument enclosure and secure the station. 
 
7.0 Records Management 
 
7.1 Datalogger Files 
 
7.1.1 Datalogger files that have been downloaded to a PDA using PConnectCE will 

automatically go through a file conversion and transfer to become “.dat” files in the 
“c:\Campbellsci\” folder of the PDA’s host computer during the next docking operation. 

 
7.1.2 As soon as possible upon returning from the field  these data files and any files 

downloaded directly to a laptop should be moved to the “Data” section of the 
appropriate Station folder within the Environmental Assessment Program’s 
“H:\FLOWS\Projects\...” directory for storing streamflow data. 

 
7.2 SHU Stream Gauge Logger Notes 
 
7.2.1 While at the station to download logger data, the station operator should also make a 

complete record of the visit on the “SHU Stream Gauge Logger Notes” form according 
to the procedures outlined in the Station Visit SOP.   

 
7.2.2 Proper records of logger gage height and of the primary gage reading (with accurate 

times for these readings) are essential for making any necessary adjustments to the 
datalogger record downloaded through this procedure. 

 
8.0 Quality Control and Quality Assurance Section 
 
8.1 The station visit records made on the SHU Stream Gauge Logger Notes form (Sec.7.2) 

serve as a QA record for validation of the logger data collected through this procedure.  
Specifically, the difference between the observed value of the primary gage height 
reading and the gage height value recorded in the datalogger gives a correction factor 
for the logged gage height at that particular date and time.  This correction factor can 
then be applied as a time-weighted correction to larger segments of the gage height 
record downloaded from the datalogger through this procedure. 
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9.0 Safety 
 
9.1 Personal Flotation Devices are required for persons working in or near streams or large 

bodies of water. 
 
9.2 All EAP safety policies are followed when obtaining stage heights.  Refer to the EAP 

Safety Manual (pages 1-37 and 2-7) for further information about working in and 
around streams. 

 
9.3 Always consider the safety and traffic situations when obtaining gage heights from a 

bridge and take appropriate actions including suspension of the activity if unsafe 
conditions exist.  Consult the EAP Safety Manual (pages 1-31) for further guidance 
regarding bridge safety. 

 
9.4 When operating laser levels, do not stare into the beam or direct the beam at other 

persons.  Check the path of the beam and ensure there is no danger of inadvertently 
pointing the beam at people in the vicinity. 
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Attachment A: 
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Attachment B: 
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