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Environmental laboratories are equipped to perform a wide range of
standardized analyses across various matrices. While routine tests

are well-supported by existing Laboratory Information Management
Systems (LIMS), specialized analyses—such as flashpoint, corrosivity,
chlorophyll, and marine organism testing—often lack the same level

of workflow integration.

This presentation explores the data management challenges
associated with non-routine testing and introduces solutions that
enhance traceability, efficiency, and regulatory compliance.
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Environmental laboratories frequently
perform standard tests across various
matrices:

- Wet chemistry for inorganic substances
- Metals content analysis
- Volatile and semi-volatile organic analysis

However, challenges can arise with non-
routine test data collection and storage.
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Common Laboratory Testing (BOD5)

- While SDMS addresses non-routine testing gaps, it is equally effective in supporting routine, high-
volume analyses—offering efficiency and consistency across all workflows.
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Common Laboratory Testing (BOD5)

- SDMS does not have to replace existing systems but complements any LIMS by extending its
capability to manage flexible, template-driven, and traceable data entry.
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1 Biochemical Oxygen Demand
2 Test BOD Setup Analyst user] Incubator 1D 103581 Readback Analyst userl Incubator 1D 103981
3 Method SM 52108, 2011 DO Meter 1D 123456 Date in Incubator 10/02/2024 DO Meter 1D 123456 Date out of Incubstor 10/07/2024
4 'oawn BorRuniD 241001008 Calibration Date/Time 10/2/24 8:15 Time In Incubator 15:33 Calibration Date/Time 10/7/24 8:15 Time out of Incubator 15:33
L1 . Calibration Slope 62.1 Calibration Slope o4
6 Analysis Notation:
7 QCType Lab SampleiD TestPosition | Sample Date | Bottle® s"::" m’: Pre-Dilution :‘:E:'; vﬁe ,::::fq '"'(‘,;':"/‘:"o‘ “"‘('.3"‘” “wf’ DII% D:’;:l:e}:rn c:':w s’r"m:j'l‘;“ (m, Rc:":"”("":m ‘";';3?;‘“ RL R:° pass/Fall | Criteria cx:;mn SysSampleCode
8 Blank BLX240057 2 10/1/2024 : 1 7 N 0.05 300 0 19.60 5.00 20.20 5.00 0.00 0.000 0.00 0.00 0.03‘ Q 2 5-1 BLK240057
% |Control CTRL-100124001 1 10/1/2024 2 721 N 0.05 300 0 19.60 6.00( 20.00 4,00 100.00 200 0.000 0.00 2.00 2.00, 2.0 2 CTRL- 100124001
10 Replicate 24-0083-R2 1 10/2/2024 3 7.2 N 25 6 d 1960 7.00 20.10 3.000 200 4.00 0.320 0.96 152.00 152,00 152.0 2 0.00 RPD 5-1 24-0088-R2
11 SAMPLE 24.0083 1 10/1/2024 4 7 N 0.5 30 3 19.60 800/ 2100 2.00 10.00 6.00| 0.320 0.96 50.40 50.40 504 2 0.00 24.0083
12 SAMPLE SEED-2410010001 1 10/1/2024 5 7 N 0.6 25 3 1960 2.00 20.20 100 833 8.00 0.000 96.00 96,00 9.0 2 SEED-2410010001
13 SAMPLE 24.0088 3 10/2/2024 5 22 N 25 6 3 19.60 10,00  20.00 6.00[ 2.00 a00[ 032 0.96 152.00 152.00| 152.0 2 0.00 24.0088
"
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Common Laboratory Testing (TSS/MLSS)

- SDMS directly contributes to laboratory digitalization by eliminating paper-based processes,
enhancing data integrity, and simplifying audits.
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s File Balance ID 1944383 Desiccator ID 720704 Desiccator 1D 720724 Desiccator ID 720724
»; | Oven 1D 720Nn9 Readback Date Time 10/3/24 16:02 Readback Date Time 10/4/24 815
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10 islank BLK240068 1 10/01/24  [10/2/2410:15 1 1000 0.0122  [10/2/2410:53 0.0124  [10/3/2416:02 0.0124 0.0| PASS 0.1 0.1 25| 25 100 50-100 $0-100
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16 [SAMPLE 24-0101 2 10/02/24 110/2/24 10:22 7 1000 0.0125  [10/3/2411:05 00521  [10/3/2416:08 0.0522 02| PASS 39.8 39.8 398 25
17 [SAMPLE  [24-0102 2 10/02/24  [10/2/2410:25 H 1000 0.0126  (10/3/2411:07 0.0326  (10/3/24 16:09 0.0325 01| PASS 19.9 19.9 199 25 - -
18 SAMPLE  [24.0083 3 10/01/24  110/2/2410:26 9 1000 0.0124  [10/3/2411:09 0.0425  [10/3/2416:10 0.0431 06| FaL  |10/4/24825 0.0432 0.1 30.8] PASS 30.8 308 25
i {SAMM 24-0038 8 10/02/24  110/2/2410:27 10 1000 0.0125  [10/3/2411:11 0.0245  [10/3/2416:11 0.0247 01| PASS 122 122 122| 25
2 [Replicate  [24-0088 8 09/29/24 110/2/24 10:29 51 1000 00126  [10/3/2411:13 0.0364  |10/3/24 16:12 0.0366 02| PASS 24.0( 24.0 2.0 25 64 |PASS Difference - - B
W] seets | K - :
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Common Laboratory Testing (TSS/MLSS)

- Workflows such as DF selection, duplicate tracking, and review steps can be configured per

template—no code required.
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3 Method $M 25300, 2011 Setup Date 7/9/2511:33 Readback Analyst userl Date Time In Oven 10/3/24 11113 Date Time In Oven 10/3/24 1615 Analyst userl
4 Batch ¥ 241001019 Setup Analyst userl Date Time Out of Oven 10/3/24 10:31 Date Time Outof Oven  10/3/2415:47 Date Time Out of Oven 10/4/247:30 Date Time Analyzed 10/2/24 10:15
s File Balance ID 1944383 Desiceator ID 720704 Desiceator ID 720724 Desiccator 1D 720724
6 Oven 1D 720119 Readback Date Time 10/3/24 16:02 Readback Date Time 10/4/24 8:15
7 Steam Table ID 7206598
8 ‘ Date/Time In Oven 10/2/24 10:30
Constant Wt Constant Wt Numeric RPD Rec
10 Blank BLX240068 1 10/01/24 10/2/24 10:15 1 1000 0.0123  |10/3/2410:53 0.0124  [10/3/24 16:02 0.0124 0.0 PASS - 0.1 0.1 <2s| 25 100 50-100 50-100
11/Control  |CTRL-100124006 1 10/01/24 10/2/24 10:16 2 1000 0.0124  |10/3/24 10:55 0.0125  [10/3/2416:03 0.0126 0.1 PASS 0.2 0.2 5| 25 - -
12 Replicate  [24.0089.R1 1 10/02/24 10/2/2410:17 3 1000 0.0125  [10/3/2410:57 00321 [10/3/24 16:04 0.0322 0.1 PASS 19.7 19.7 19.7] 25 150 64  [PASS Difference 50-100 $0-100
13 SAMPLE  |24-0077 1 09/29/24 10/2/24 10:19 4 1000 0.0126  |10/3/2410:59 0.0223  [10/3/2416:05 0.0225 02| PASS 2.9 9.9 99| 25 -
14 SAMPLE  (24-0089 1 10/02/24 10/2/24 10:20 5 1000 0.0123  |10/3/2411:01 0.0325  10/3/24 16:06 0.0328 0.3| PASS 20,5 20.5 205 23 -
15 SAMPLE  [24.00%0 2 10/02/24 10/2/24 10:11 6 1000 0.0124  [10/2/2411:03 0.0452  [10/3/2416:07 0.0452 0.0 PASS 28 28 238 25
16 SAMPLE  |24-0101 2 10/02/24 10/2/24 10:22 7 1000 0.0125  [10/3/2411:05 0.0521  |10/3/24 16:08 0.0523 02| PASS 398 398 1938 25 - -
17 SAMPLE  [24-0102 2 10/02/24 10/2/2410:25 8 1000 0.0126  [10/3/24 11:07 0.0326  [10/3/2416:08 0.0325 0.1] PASS 19.9 19.5 193 25
12 SAMPLE  [24.0083 3 10/01/24 10/2/24 10:26 9 1000 0.0124  [10/3/2411:09 0.0425  110/3/2416:10 0.0431 06| FAIL [10/4/248:15 0.0432 0.1 208 PASS 0.8 08| 25
15 SAMPLE  [24-0088 & 10/02/24 10/2/24 10:27 10 1000 0.0125  [10/3/2411:11 0.0246  [10/3/2416:11 0.0247 01| PASS 122 122 122 25 -
2 Replicate  [24-0088 8 |09/29/24 10/2/24 10:29 n 1000 0.0126  [10/3/2411:13 0.0364 iw/a/u 16:12 0.0366 0.2 PASS 240 24.0 20| 25 6.4 |PASS Difference -
2
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Common Laboratory Testing (UCMRS5 PFAS 533)

- Users can create and deploy customized result entry templates tailored to their workflows and
regulations—without any programming effort.

SDMS
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|
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A B C D E F G H I ] K L M N o P a
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2 Batch Data Path D:\MassHunter\Data\EPA 533_Test\2023Aug\20230821\QuantResults\20230821.batch.bin
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4 Report Time 8/24/2023 9:21 AM Method EPA 533 Analyzed Date 8/24/23 9:16
5 Last Calib Update 8/17/2023 3:58 PM Matrix Water Analyzed By Service
6 Instrument LC/MS/MS Entered Date 7/11/25 12:24
7 Analysis Info Entered By Service
8 Acq T Time 2023-08-21 10:53 Data File CCCL_Cal levell.d QC Type LFSML
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Common Laboratory Testing (UCMRS5 PFAS 533)

- Automatic flagging, built-in formulas, and configurable validation rules make SDMS a quality-centric
system suitable for regulated environments.

SDMS

Mode Enter i = = = : L¥ ]

| 5 OB H D & = X £ f(E @ B B 8 B2
ot IUCMRS—PFAS 233 Retrieve Submit Save New Attach QC Batch Delete Clear BindGrid Recalculate Import Report Project Full
QCBatchID [Q825071101_001 Calibration Calibration Results l Files Notes (0) ' Screen |

o -~ |UCMRs_pFAS 533
A B C D E F G H I J K L ™M N (o) P a

57 13C6-PFDA 13C-2-PFOA 15.280 2941 5211 0.5644 0.0423 0.0423 1 0.04 105.8 49.5 - 200.5
58 13C7-PFUnA 13C-2-PFOA 16.388 2813 5211 0.5399 0.0403 0.0403 1 0.04 100.8 49.5 - 200.5
59 13C2-PFDoA 13C-2-PFOA 17.305 2205 5211 0.4232 0.0395 0.0395 1 0.04 98.8 49.5 - 200.5
60 ISTD Compound 13C-3-PFBA - _
61 - MRM (216.0 -> 171.9) CCCL. 216.0-> 17189 - MRM (4.157-4.843 min. 79 sc...
62 |2 »102.] 4.497 min. 2 x101. : 2 x103
63 !g 0.9 13C-3:PFBA 3 . 3 4-
- 0.8- . i 3
56 0.7 1 6- o
67 0.6+ B

0.54 : L
68 !
69 04- T ; T T ; T 0 T T gl
— 4 45 5 4 45 5 180 200
21 Acquisition Time (mi_ Acquisition Time (mi_ Mass-to-Charge (m/_.
72
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74 - MRM (2170 -> 172.0) CCCL.. 217.0->1720 - MRM (4.208-4 893 min, 78 sc...
75 |8 »103] = ; 2 x1047
76 |3 4553 mi 3 3
77 |©O 4.5 -553 min. O 3 3-
78

il 2.

79 1
80 054 ; 1=
81
82 0 1 E L] 0- 1 3 1 0 L 1 2r
53 4 45 5 4 45 5 180 200
a4 Acquisition Time (mi... Acquisition Time (mi_. Mass-to-Charge (m/_. -

K. ]
ISTC EECL: RE 2: 250709001-007 250709001-007LFSML1
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Examples of non-routine tests:
* - Phytoplankton

* - Particle Size Distribution

* - Chlorophyll

* - Ocean Currents

Issues:

* - Lack of specific workflows in LIMS

* - Inefficient and non-traceable data methods

* - Use of customized spreadsheets leads to errors and non-compliance
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Solution — Sample Data Management System
(SDMS)

Key benefits of SDMS:

e - LIMS-agnostic system for managing all [ab testing data

e - Automates electronic data capture

* - Replaces spreadsheets with reliable processes

e - Supports informatics-style solutions for non-routine analyses
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Challenges with Non-Routine Tests (Ex: Marine Organisms)

- Every action—entry, edit, approval—is logged and traceable, ensuring data accountability and
regulatory readiness.
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i® BTLIMS - | & | X
| UMS | Fle  Home Insert Pagelayout Formuas  View Duration 2 Sec Progress... % &) SOMS Version 24.7.1.32007
f 18 E > R = - g
B4 BEH O B & X200 [H B EE A& B B - & B
Export Exit Complete Save New Calbration Average | RollBack Delete ear Edit Refresh ©ind Grid Retrieve Insert Import  Apply My Pendng ResultBatch | Generate Report | Template | Log Off
to Excel tolLIMS Files Formula Tash Review Reports  View | Buider
Fie a Data Exchange ,‘ Reporting «| Buider 4| App 4
Mode © View ) Enter O Review DateQuery OO IM O3 O 6M @ 1v (DAL  Analytical Batch AB24090511_006 - =
Sample Query 3 x | | SOMSResutSheet | Analytical Batch Results |
Pending Samples 34 ~i[x v %10 -
SYSSAMPLEOGDE STATUS a A 3 c D E = g | H 1 | 3 K L M | 8N | o | P | qQ RG| s
MB1 Entered -
» 107088901 Entered 1 Phytoplankton Result Entry
1070889-02 Entered 2 Job ID 1070889 Test Phytoplankton Analyzed Date 8/29/24 19:15 Type of Count Strip
1070889-03 Entered 3 Sample Name | ake Cherokee-Raw Method SM 10200F-2011 Analyzed By DAM Number Counted 4
1070889-04 Entered 4 SysSampleCode 1070889-01 Initial Vol (ml) 7 Objective Lens | 10 l Whipple Measured (mm) 1.00
1070889-05 Entered 5 Instrument ID Scope 1 Final Vol (ml) 10 Optical Lens 10 Multiplication Factor 5.00
1070889-06 Entered 6 Client ity of Longview WTF  Dilution Factor 1.43 Whipple Grid Width (mm) 1 ot
7 ProjectID Phytoplankton Whipple Grid Area (mm2) 1
8 Strip Total Organisms Biovolume Input Parameters and Constant Values
S et il 1 2 3 2 Counted Cels/ml | mr3/mL [ 2 - c B dl | d2 |di/2 |da/s | h 2 717
10 Achnanthes 0 0.00 0
11 Asterionella 0 0.00 0
12 Cyclotella 8 7 a4 S5 24 172.00 0
/| 13 Diatoma 0 0.00 0
| 14 Gyrosigma 0 0.00 0
15 Melosira 0 0.00 0
16 Navicula 0 0.00 0
17 Nitzschia 2 7 9 22 158.00 0
18 Surirella 0 0.00 0
19 Synedra 0 0.00 0
20 Tabellaria 0 0.00 0
21 Pinnularia 0 0.00 0
22 Actinastrum 0 0.00 0
23 Ankistrodesmus 1 1 8.00 0
24 Chlorella 0 0.00 0
25 Chlorococcum 0 0.00 0
26 Chodatella 0 0.00 0
27 Closteriopsis 0 0.00 0
28 Cosmarium 0 0.00 0
23 Closterium 0 0.00 0 -
Record 2 of 7 M « » wil mMB1 | 1070880-01 | 10708a9.02 | 1n70s8m9-03 1N70889-04 | 1070889-05 | 1N7N8R9-06 |
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Challenges with Non-Routine Tests (Ex: Particle Size Distribution)

- SDMS connects instruments, exports to LIMS, and supports EDD/reporting with minimal
integration effort.

W BTLIMS | = || &
(5  uMS Fle Home Insert Pagelayout Formuas  View Duration 1 Sec Progress... ) Ve
Mode © View () Enter DateQuery @ 1M (O3M (O6M () 1y ()AL  Analytical Batch AB25063001_542 v| ®

SOMS Result Sheet | Analytical Batch Results

-

Q29 vix v £ =M30+M29
4| A ' B ' c | o | E | ¢ | e | n T K ‘ L ' M N 0 ' P I @
1 Calculations
Sample Weight & Percent Saight Sieve  Difference iy T Acha Corrected Eff. De Diameter P
2 ":&m'f; Test Data sieve |size(mm) "L | Retained |\ ol ) PUCIS Time (€1)| d::f'é, Reading | 0 (R K Rm m"“‘ — Finer
() (min) R (PF)
3 DrySample (g) 92.01 4 4.75 99.1 536.90 536.10 0.80 2.00 23.5 4.0 -0.196824829 0.0129 4.5 15.556964: 0.03596596; -0.20982924
4 0.00 10 2 85.8 685.44 673.20 12.24 4.00 23.5 3.0] -1.196824829 0.0129 3.5 15.720964 0.02556548! -1.27590025
5 Hygroscopic Moisture, Mh 0.06% 20 0.85 55.0 405.49 377.13 28.36 30.00 23.5 2.0! -2.196824829 0.0129 2.5 15.884964: 0.00938376! -2.34197126
& Composit Correction, Cc -5.00 40 0.425 36.8 315.47 298.77 16.70 60.00 23.5 1.0} -3.196824829 0.0129 1.5 16.048964: 0.00666948 -3.40804226
7 Specific Gravity, GS 2.70 50 0.3 29.2 292.10 285.07 7.03 120.00 23.5 1.0} -3.196824829 0.0129 1 B 16.048964| 0.00471604! -3.40804226
8 Moist Welght&l’al'e (g) 7.80 70 0.21 22.5 278.24 272.08 6.16 240.00 23.5 1.0! -3.196824829 0.0129 1.5 16.048964: 0.00333474: -3.40804226
° Dry Weight & Tare (g) 7.79 100 0.15 15.8 385.01 378.82 6.19| 1440.00 23.5 1.0{ -3.196824829 0.0129 1.5 16.048964! 0.0013614! -3.40804226
| 10 Tare Weight (g) 1.01 140 0.106 10.1]  330.48 325.24 5.24
11 200 0.075 6.0 330.91 327.10 3.81
12 Gravel >2 14.2 0.00 0.00 0.00
3 i Sand 2-0.075 79.9 0.00 0.00 0.00
14 Coarse sand {2 - 0.425 49.0 0.00 0.00 0.00
15
Finesand [0.425-0.07 30.9 0.00 0.00 0.00
16
Silt 0.075 - 0.00 2.5 0.00 0.00 0.00
7 Clay <0.002 3.4 0.00 0.00 0.00
18 0.035966| 0.209829243
19 0.0255655! 1.27590025
20 0.0093838: 2.341971256
21 0.0066695! 3.408042262
22 0.004716! 3.408042262
23 0.0033347; 3.408042262
24 0.0013614 3.408042262
25 Show hidden icons
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Challenges with Non-Routine Tests (Ex: Particle Size Distribution)

- Though designed for environmental labs, SDMS applies to many laboratory sectors,
including Consumer Products, Food, Agriculture, and Industrial testing.

Particle Size Distribution Report
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Summary:

* Non-routine and specialized testing are critical yet often overlooked aspects of laboratory data
management.

* Traditional methods like spreadsheets create inefficiencies, risk errors, and hinder compliance.

* |Implementing an SDMS provides a scalable, reliable, and LIMS-independent solution for managing all test
data.

Next Steps:

1. Assess your lab’s current data collection processes.

2. ldentify gaps in non-routine test data workflows.

3. Explore SDMS solutions that integrate with your existing systems to improve compliance and traceability.

| August 5, 2025



	Slide 1: NEMC 2025 Laboratory Informatics Sessions  Improving Non-Routine Test Data Management in Environmental Labs  August 5, 2025
	Slide 2
	Slide 3: Introduction
	Slide 4: Common Laboratory Testing
	Slide 5: Common Laboratory Testing (BOD5)
	Slide 6: Common Laboratory Testing (BOD5)
	Slide 7: Common Laboratory Testing (TSS/MLSS)
	Slide 8: Common Laboratory Testing (TSS/MLSS)
	Slide 9: Common Laboratory Testing (UCMR5 PFAS 533)
	Slide 10: Common Laboratory Testing (UCMR5 PFAS 533)
	Slide 11: Challenges with Non-Routine Tests
	Slide 12: Solution – Sample Data Management System (SDMS)
	Slide 13: Challenges with Non-Routine Tests (Ex: Marine Organisms)
	Slide 14: Challenges with Non-Routine Tests (Ex: Particle Size Distribution)
	Slide 15: Challenges with Non-Routine Tests (Ex: Particle Size Distribution)
	Slide 16: Conclusion and Potential Next Steps

