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Montgomery County Environmental Services

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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Montgomery County Environmental Services

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

B3 Test Setup
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Enter by Batch

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

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

It allows us to assign sample specific QC such as Duplicates and Spikes
Results/QC are tracked by a unique analytical batch number
Standards and spike amounts can be edited if they vary from the default values

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

Create a new Prep Batch Save Batch

BATCH

BE22Ol&a®8B £ 2 "VE 2B XAERAERN

Mew Prep Open Save Print  Set Saveas Add Remove Move Move Clear Approve Add Blank Standard Dup Spike Spike
\ - Status Template Sample/Test Sample/Test Up  Down Cells  Data Info Dup

Batch QC Tests

Create a new Open an existing
Analytical Batch batch
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Enter by Batch Tool Bar

Set Status of Batch
as Open or Closed

BATCH

BE22O&ea®8 B 2 2 "VE 2B ALERAENRN

Mew Prep Open Save Print  Set  Saveas Add Remove Move Move Clear Approve Add Blank Standard Dup Spike
Status Template Sample/Test Sample/Test Up Down Cells  Data Info

Batch QC Tests

Allows you to print a
completed Batch Report or
Bench Sheet or Work Sheet

Allows you to save the Default
QC and order as a Template to
use on future batches
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Example of TSS/TVSS Worksheet (Batch Report)

TSS, TVSS (SM 2540 D, E)
0.10g

Analyst Analysis Date Weight (0.0998 - 0.1002g)
1090
Weight (0.9998 - 1.0002g)

Run Batch

TSS Oven TSS Oven TSS Oven
#1 #2 #3
Time In Time In
Time Out Time Out

Sample + Samp\n + Samp\n + Jried E.amp\e‘+ S
Volume Filter {g)  Fil Sample+  Filter (g) (g)  Filter (g)
(mL) Filter (g) Intial Filter (g} Initial Sec Third

Miscellaneous Samples/QC
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Enter by Batch Tool Bar

Change the order that samles and QC

are displayed Set Approval Level
BATCH
™ -— . T .
E2oOd&eM8 B & INVE 2B ALK RAN
New Prep Open Save Print Set  Saveas Add Remove §Move Move |Clear Approve Add Blank Standard Dup Spike Spike

Status Template]Sample/Test Sample/Testlf Up Down JCells  Data Info Dup

OC Tests

Add or remove samples and — Opens Additional
QC from a batch as needed =€ Info Window
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Enter by Batch Tool Bar

BATCH

B2O&ea®8MiBb 2 2 "NVE2BRBIALERAENRN

Mew Prep Open Save Print  Set  Saveas Add

Remove Move Move Clear Approve Add Blank Standard Dup Spike Spike
Status Template Sample/Test Sample/Test Up  Down  Cells  Data Info Dup

Batch

OC Tests

Allows the addition of Batch QCV such as Standard
and Blanks as well as allows the assignment of sample
specific QC such Duplicates and Spikes
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Example of a Completed Batch Entry

BE22OR0&8M 8B £ 2 M"NVE 2B ALXAEDR

MNew Prep Open Save Print Set  Saveas Add Remove  Move Move Clear Approve Add Blank Standard Dup Spike Spike
Status Ternplate Sample/Test Sample/Test Up Down Cells  Data Info Dup

Unique Batch # Batch QC Tests

Anelytical Batch # | B220819-08 | Mew Name  [Fluoride

Batch Start Date: [(8/19/2022 0830 AW =] > Stait Analyst: | =
BatchEndDate: [pgno/202203304M = | 7 End Analyst: [Karen Hellmund EJ i Editable STD/QC amounts

Test Info - Fluoride ac
Semple Loc [LabaC Input Var 305416 - Fluoride CC¥ Inpit Type:

Sample Date | UE Cale Var |306415 - Fluoride CCY Slagdai bl

Analyzis
Analysis Time
Sample # Sample Mame Test Method Fesult Unitz GC Calc Drate Analyzed By Result Comment Wariable Sample Date/Time
Complete

ac ICE\"’S[ 1.0mgrL) IFIuonde 520 4500F-C gL 96 % Rec 08419/22 | 0%:30AM () Karen Hellmund 906419 - Fluoride CCV

2202170041 §1-C08 55 2802 Hingham Ln | Fluoride 520 4500F-C madL 08419/22 | 0%:30AM () Karen Hellmund 93027 - Fluoride 8/17/2022 9:39:00 &M
2202170044 §1-C°08 55 1315 E. Alex Bell Rd Fluoride 520 4500F-C madL 08/19/22 | 09:30AM (3 Karen Hellmund 94027 - Fluoride 8/17/2022 959:00 &AM
22081 7-0046 51-C*06 S5 195 Johanna Dr Fluaride Sh420 4500F-( ma/L 08/13/22 | 03:304M () Karen Hellmund 91027 - Fluoride 841742022 10:20:00 A
220817-0048 51-C7°07 55 1465 E. Seminany Vie Fluoride St20 4500F-(] gL 0813/22 | 03:30AM () Karen Hellmund 92027 - Flucride 8172022 10:41:00 AM
220817-0051 51-C*12 55 400 Southbrook Dr | Fluoride 520 4500F-C mafL 08/13/22 | 0330AM (5} Karen Hellmund 97027 - Fluoride 8/17/2022 11:10:00 &
220817-0053 51-C13 PS5 Alex-Bell (M-4) Fluoride 520 4500F-C marL 08/19/22 | 0330AM (5} Karen Hellmund 98027 - Fluoride 8/17/2022 11:3%00 &M
2202170085 51-C14 55 £330 Karlsridge Or | Fluoride 520 4500F-C madL 08419/22 | 0%:30AM (&) Karen Hellmund 99027 - Fluoride 8/17/2022 12:04:00 PM
ac Duplicate (220817-0055) Fluoride: SM20 4500F-0 mgdL 0000%RPD 08/19/22  0304M () Karen Hellmund 906425 - Flucride Duplicate [RPD Calc)

ac \ Matrix Spike [220817.0055) Fluoride: SM20 4500F-0 mgfL 93%Rec & 03:30AM (3} Karen Helmund 906437 - Flucride Matrix Spike [ZRC)

2 RN R R AR AR
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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 lon 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)

Laboratory: &
Analyte: [As Method:|EPA 200 5
Optima 4300 Matrix:|Water

centation] 30 I T

Method Blanks > existing MDL|
- ¥ Blanks > Existing WL

04777 % Blanks OK (<3%)7
34T % Spiked Blanks <
Calculated MDLs: 1.5014 New MDL Range (Low/High)| 0.0500 0.2000
MNew MDL in Range?
Existing MDL:
Can the existing MDL Calculated MDLs: 1.5014

be left unchanged? culated MDL ;| 1.5014

Spike level okay (<5%
ed blanks <0)?

- Recalculate MDLs and MDLD at least every 13 months.

- Include spiked blank data generated within the last 2 years as long as the data all used the same spike level (include initial results if within 2 years).

- I the lab thinks the sensitivity of the method has changed significantly, then the most recent data may be used (min. of 7 reps, 3 batches, over 3 days).

- The lab has the option to use only the last 6 months or the 50 most recent method blanks, whichever yields the greater number of blanks

- Tr:;a e.M‘It)uI'l_g MDL can be left unchanged if the calculated MDL is within 0.5 - 2 times the existing MDL AND less than 3% of the method blanks are greater than the
existing .

- If sample analysis is not performed often for a given fest, only quarters with actual sample analysis (do not include PT samples) need to have the spiked blanks
analyzed. Take the last 24 months of data to generate the MDL.

- If the methed is altered in a way that could be expected to change its sensitivity, then re-determine the initial MDL and restart the engoing data collection.
- Only use data associated with passing calibrations and passing batch QC (reported data).
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MDL Study Example (Page 2)

Laboratory:(Montgomery Co. Environmental Lab

EPA 200.5

Concentration

Concentration

Concentration

Concentration

Existing MDL:
Calculated MDLb:|
Calculated MDL:

Can the existing MDL
be left unchanged?

q
HﬂriTlﬂﬂHlEBY MDLb if standard deviation is used:|1

MDLD if 99th percentile is used*:
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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
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http://www.opssys.com/InstantKB/article.aspx?id=14713
http://www.opssys.com/InstantKB/article.aspx?id=10713

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
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