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MCES provides drinking water distribution and wastewater collection 
and treatment for a large part of the county surrounding the City of 
Dayton.  It operates 2 drinking water distribution systems and 2 water 
reclamation facilities with over 80,000 customers serving about 250,000 
people. 

• The Drinking Water Systems distribute about 6.6 billion gallons of 
water annually

• The Water Reclamation Facilities treat approximately 6 billion gallons 
of wastewater annually

• Customers are about 90 % residential and 10 % industrial 
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Centrally located standalone government laboratory
• Knowledgeable lab staff of 6 averaging 25+ years experience
• Analyze drinking water, wastewater, monitoring well water, and biosolids samples
• Offer Microbiological, Metals and Wet Chemistry Testing
• In 2021, the lab performed just over 34,000 tests on 12,000 samples
• Testing is split equally between drinking water and wastewater operations

• A new 10,000 sf lab facility is underway and we hope to move in September 2023
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Montgomery County Environmental Services

LIMS/WIMS History
• Had an in-house LIMS software that IT Department could no longer support

• In-house software was only easily accessible from the lab   
• Moved to WIMS and Lab Cal early 2019
• RIO (previously Claros Collect) and  Hach’s DR300s are used to collect field data from 128 

drinking water locations
• 3 Interfaced Databases 
• Lab uses LabCal as a LIMS – receiving samples, printing labels, tracking status, reporting, and 

invoicing 
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Problem/Project
The Lab had this great new system for recording and tracking samples results in WIMS/LabCal 
and sharing electronically with our internal customers, but after a couple of years of bringing this 
online we needed ....

• A better way to electronically document, organize, and track all our QC Tests
• A way to generate sample specific and batch specific QC reports
• A way to electronically manage our QC program
• A way to capture ongoing Method Detection Limit sample results and calculate new limits  

following the 2016 procedure  
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Problem/Project
The problem (s)…
• We could create hundreds of variables for different quality control samples but adding them 

to LabCal for easy entry was problematic
• We already had 10,000 + variables in WIMS and 2000 + sample definitions in Labcal
• Sample specific QC  (Duplicates, Matrix Spikes, Matrix Spike Duplicates) would be 

challenging with current structure
• No easy way to tie the associated samples to the QC samples that were analyzed

It became apparent we needed  “Enter by Batch” with the ability to add QC tests. We 
partnered with Scott Dorner and the AQI Team on this project
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Location Setup
• We created a new Location called ‘QC’ and a sublocation for each one of the tests that we wanted to track QC
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Variable Setup
• We created QC Variables for everything we wanted to track. These are set up as minutely 

variables. Each QC has an ‘Input’ variable and a ‘Calc’ variable
• Input QC Variables are used to enter raw values into LabCal
• Calc QC Variables are used to store the calculated results from the QC Variables
• We also needed  to add information the new QC tab in Test Setup
• This information included the QC Name we wanted to call it as well as the default spike or 

QC concentration
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QC Tab in Test Setup
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Enter by Batch
o A new tab called Enter by Batch has been added to LabCal home screen. This feature 

allows user to enter QC  and samples as a run batch

o Similar to Enter Results tab but allows user to use a template to insert default QC such as 
blanks and standards that is in every batch

o It allows us to assign sample specific QC such as Duplicates and Spikes

o Results/QC are tracked by a unique analytical batch number
o Standards and spike amounts can be edited if they vary from the default values
o QC is automatically calculated, and user can see if limits are met as they are entered
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Enter by Batch Tool Bar
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Enter by Batch Tool Bar
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Example of TSS/TVSS Worksheet (Batch Report)
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Enter by Batch Tool Bar
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Enter by Batch Tool Bar
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Example of a Completed Batch Entry
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QC Calculations Available
Currently QC calculations are set up for the following: 

• Blanks
• Standards (Default Concentrations can be prepopulated)
• Duplicates – Sample specific (Calc RPD)
• Spike – Sample specific (Calc % Rec) (Default Concentrations can be prepopulated)
• Spike Dup – Sample specific (Calc RPD)

Note: You can have as many different “standards”  as needed. Each just has to have their own 
Input and calculated variables and a unique name 
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Other QC Tracking Possibilities? 
• % Slope For Ion Selective Electrode Methods
• Correlation Coefficients
• Column Efficiency Checks (Nitrate-Nitrite)
• Weight verifications (Gravimetric based tests)
• MDL spikes
• Reporting Limit or Linear Range Checks
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MDL Studies
We also wanted a way to use our new QC variables  to capture information required for 
MDLs Studies that was updated by EPA in December 2016

We were worked with Scott to set up WIMS to capture and calculate the MDL studies for us

Variables for ongoing blanks (existing run blanks) and low-level spiked samples (reporting 
limit checks) were set up 

Scott created a new spread function to generate the Student’s T-value required for the  MDL 
calculation

Current report can handle the last 200 blanks results and the last 32 spike samples
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MDL Study Example (Page 1)
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MDL Study Example (Page 2)
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MDL Studies

Info on  the new Student’s t-value spread function (TINV) 

http://www.opssys.com/InstantKB/article.aspx?id=14713

Template of the MDL report for ongoing samples

http://www.opssys.com/InstantKB/article.aspx?id=10713

http://www.opssys.com/InstantKB/article.aspx?id=14713
http://www.opssys.com/InstantKB/article.aspx?id=10713
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Future Projects ?
• Completing the Prep Batch portion of the project (Tests that have a preliminary 

digestion, distillation, or extraction procedure)
• Using the QC variables to calculate statistical warning and control limits 
• Taking advantage of the WIMS graphing abilities to do trend analysis on QC 

results and generating Reports
• Using LabCal to generate QC Reports

• QC History for a Test(s)
• QC Summary for Sample(s) with multiple tests (i.e. Ammonia, Phos, TSS)
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THANKS!
ANY QUESTIONS 
OR COMMENTS?

AQUATIC INFORMATICS
Scott Dorner |  scott.dorner@aquaticinformatics.com
Montgomery County Environmental Services
Jim Davis   |   davisji@mcohio.org

mailto:scott.dorner@aquaticinformatics.com

