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Analytical method 
validation for soil testing

• Key validation parameters for 
   common soil testing methods

• Validating empirical methods

• Interpretation of the validation 
   data and implications for
   decision making
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Analytical 

Method Validation

Method Validation is the process where the laboratory proves that their  
method is fit for purpose. 

Fit for purpose means the method is performed while taking the customer’s 
analytical requirements, uncertainty of measurement, cost, time, laboratory 
requirements and methods performance characteristics etc. into 
consideration for both the laboratory and the client.  

Method validation includes evaluating performance characteristics and 
comparing them with the analytical requirements.
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When should a                       
Soil laboratory                  

validate a method?

• A need to verify the method’s performance characteristics are fit for 
     use

• Development of a new method

• Revision of the method to address a new customer requirement

• Laboratory QC shows the method is changing with time

• A new laboratory space, or new instruments are being used

A few days before the auditor is scheduled to arrive……



Referenced from:
Eurachem MV Leaflet

Produced by the Eurachem Method Validation Working Group
First English edition, January 2021

www.eurachem.org

What does your client need?   

 
                                                                                                                             

What method can your laboratory offer? 

Are the methods performance characteristics as you expected?

Validated method is fit for use!

How does the method performance characteristics 
compare to the clients needs?



Soil samples:
 Certified Reference Material

  Proficiency testing samples

   Internal Soil Control samples*

Where to begin?

Documents:
 ISO 17025

  TR-26

   Validation Plan

    Internal Quality Management System 



Certified Reference Material

Proficiency testing samples

Sigma Aldrich Montana Soil I

Alpha Resources 
Synthetic Soils

Agromat AG-1 & Agromat AG-2







• References, Definitions, Abbreviations

• Performance characteristics and criteria for a test method

• Validation Plan

•  Implementation and Review

• Summary Report

• Revalidation



Performance Characteristics

 Accuracy

 Bias

Precision

 Reproducibility

 Linearity

 Working Range

 Limit of Detection

Limit of Quantification

 Sensitivity

 Specificity

 Uncertainty of Measurement

 Robustness

Validation Criteria

 Which analytes are being determined and why?

What is the sample matrices?

Are there potential interferences?

Are there legal requirements?

How robust must the method be?

What are the expected concentration levels of the analytes?

Are there environmental conditions to be considered?

What instrumentation is being used?

* Is there a method available that covers sample preparation, sub-sampling, etc.? *

Validation Plan = Blueprint



Identification
 
Working range 

Precision

Accuracy

Uncertainty

Stability

Robustness

What is being measured ? 

What is a valid range for the result ? 

How do repeated results compare to each other ? 

How far off the true value is the result ? 

How far off the true value could the result be ? 

Do the results degrade over time ? 

What could become a problem ?

Parameters which define how well an analytical method performs its intended purpose

Performance 
Characteristics?



Instruments
The method validation report MUST specify which instrument the method was validated on. 

If there are multiple instruments of the same kind e.g. ICP-OES each unit must have a unique identifier/name. 
When validating a method on an ICP-OES or similar, all the details and specifications of the instrument must be 
recorded including the positions of the wavelengths.

Interferences
List all known and important interferences.

These interferences will be addressed when determining selectivity/specificity. 

What is being measured, and where? 

Identification



Accuracy
How close the measured value is to the true value? 

Four ways to determine accuracy:

Spiked Recovery Test   Proficiency Testing Scheme/ Interlaboratory testing samples

Alternative Method   Certified Reference Materials

Accuracy should be determined by performing 10 different analyses - a reduced number of analyses can be run; 
however, it is not recommended.

Two ways to report accuracy:

MS Excel     Validation Report Template

The result is expressed as absolute difference and relative error, for a specific concentration.

For certified reference materials, the consensus value and uncertainty is given by the certificate of the material. 
For PT Schemes or Interlaboratory testing, it is calculated by the scheme and reported.



Accuracy Includes Precision and Trueness

Precision: How similar are the TEST results when compared to the result of the CRM?

The result is expressed as standard deviation, relative standard deviation (RSD) or RSD%

Trueness: How close is the mean of the TEST results compared to the result of the CRM?



Accuracy
Results can be used to determine a Bias in the analytical method

Determined by comparing the mean of the TEST results to the certified result of the CRM = Trueness



Determined by comparing the mean of the TEST results to the certified result of the CRM = Trueness

Bias? A measure of systematic measurement error 



Parameters which define how well an analytical method performs its intended purpose

Performance 
Characteristics

Accuracy

 Bias

Precision

 Reproducibility & Repeatability

 Linearity

 Working Range

Limit of Detection

Limit of Quantification

 Sensitivity

 Specificity

 Uncertainty of Measurement

 Robustness



The TEST results are directly proportional to the concentration of the analyte, most quantitative analytical methods 
are based on a linear calibration

The ability of the method to accurately measure 
an analyte across a given rangeLinearity

A given analyte e.g. Carbon in soils; determined by titration via 
Walkley Black; shall be analysed at several concentrations. 
Each concentration  must have at least six determinations

Minimum acceptable R2 > 0.999 covering a concentration range 
of 80 – 120% of the target analyte concentration

Determination of the working range can be dependent on the 
composition of the soil. 
On an ICP-OES a presence of large amount of Na can limit the working 
range of other elements like Ca.
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What is a valid range for the result ? 

Working Range

The working range is expressed in the same units as the TEST results obtained by 
the analytical method

Analyse a set of standards, covering the expected sample analyte concentration. 
Each standard concentration must be determined no less than six times 

e.g. to determine % Organic Material and % Carbon determined by Carbon 
Walkley Black titration a concentration range of ± 0.1-14% was considered.                                   

Standard concentration levels: 0.1; 0.3; 0.5, 1,  5 ,10, 14*

*CRM’s are not widely available for Carbon or Organic Material                                     
therefore PT/Interlaboratory testing samples were used*

The defined interval from the Minimum (Quantification Limit) to the 
Maximum (Linearity determination)



The lowest concentration of an analyte that can be consistently detected

Limit of Detection (LOD)

The lowest concentration of an analyte that can be consistently measured

Limit of Quantification (LOQ)

The Detection Limit is calculated as three times the standard deviation  LOD =3*σ

The Quantification Limit is calculated as three times the LOD   LOQ =3*LOD

When different matrixes are used in the method, limits must be reported for all matrices,                                    
or the absence of matrix influence must be validated.



Lowest amount of an analyte that can be distinguished from a blank (signal > its uncertainty)

Is the signal larger than the noise ?

Quantity of the analyte that provides a S/N = 10

Limit of Detection

Limit of Quantification

Using an ICP – BLANK measurements are the easiest way to determine LOD and LOQ

For titrations – Make use of the WORKING RANGE to determine LOD and LOQ



Calculating Standard Deviation
K Na Ca Mg S

ppm ppm ppm ppm ppm
1 332 43 1092 113 17 Week One - 2025 03 04 
2 316 78 1969 213 27 Week Two - 2025 03 12
3 348 46 1085 103 16 Week Three - 2025 03 18 
4 348 45 1209 114 21 Week Four - 2025 03 26 

AVERAGE 335.9 53.0 1338.8 135.9 20.3
SD 17.2 22.1 466.4 56.7 7.0

%RSD 5.1 41.7 34.8 41.7 34.7

True Value 337.0 71.3 2030.0 214.0 22

3S 51.6 66.4 1399.2 170.0 21.1

MAX 670.0 63.5 2186.0 224.0 41.4
* Sulphur is not a certified value on the Agromat COA - the 

values used are calculated from the establishment data

MIN 356.0 36.9 1250.0 114.0 -0.8

Upper Limit 547.0 53.2 1818.0 181.0 169.4

Defined 

Concentration
513.0 50.2 1718.0 169.0 20.3

Lower Limit 480.0 47.1 1618.0 157.0 30.6

AVERAGE, SD & RSD - Agromat AG-1

TRACKING DETAILS
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TRACKING DETAILS

Average = 

SD = 

%RSD = 

True Value =  CONSENSUS value 

3S (LOD) =

Max Limit =  Upper value of TOLERANCE value

Min Limit =  Lower value of TOLERANCE value

Upper Limit =  Upper value of CONFIDENCE 
                               interval

Defined concentration = CONSENSUS value
(TRUE value)

Lower Limit =  Lower value of                             
                               CONFIDENCE interval





Parameters which define how well an analytical method performs its intended purpose

Performance 
Characteristics

Accuracy

 Bias

Precision

 Reproducibility & Repeatability

 Linearity

 Working Range

Limit of Detection

Limit of Quantification

 Sensitivity

 Specificity

 Uncertainty of Measurement

 Robustness



The method can differentiate between small differences of concentrations of the analyte measured

Sensitivity

The method can detect the analyte measured even in the presence of interferences

Specificity



The method can differentiate between small differences of concentrations of the analyte measured

Sensitivity

The method can detect the analyte measured even in the presence of interferences

Specificity
Lab number Consensus value %OM % OM %C Range %OM Analyst Date 
Agromat AG2 2.6 2.66 1.54
Agromat AG2 2.6 2.72 1.58
Agromat AG2 2.6 2.81 1.63
Agromat AG2 2.6 2.76 1.61
Agromat AG2 2.6 2.79 1.62
Agromat AG2 2.6 2.72 1.58
Agromat AG2 2.6 2.70 1.57
Agromat AG2 2.6 2.76 1.60
Agromat AG2 2.6 2.76 1.61
Agromat AG2 2.6 2.77 1.61
Avg 2.60 2.74 1.60
sd 0.044874103 0.02609
%rsd 1.635459156 1.635459
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Lab number Consensus value %OM % OM %C Range %OM Analyst Date 
SMP 2403 2.09 2.14 1.24
SMP 2403 2.09 2.08 1.21
SMP 2403 2.09 2.20 1.28
SMP 2403 2.09 2.11 1.23
SMP 2403 2.09 2.10 1.22
SMP 2403 2.09 2.10 1.22
SMP 2403 2.09 2.12 1.23
SMP 2403 2.09 2.05 1.19
SMP 2403 2.09 2.07 1.21
SMP 2403 2.09 2.09 1.22
Avg 2.09 2.11 1.22
sd 0.04083264 0.023739909
%rsd 1.93804602 1.938046021

1.
46

5 
- 2

.7
16
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.1

0.
24Can be determined from the WORKING RANGE

Sensitivity

Different concentrations of analyte were 
determined – make sure there are at 
least two concentration values close to 
each other

For analytes determined by ICP – 
specific concentrations can be made 
and used to determine the working 
range



The method can differentiate between small differences of concentrations of the analyte measured

Sensitivity

The method can detect the analyte measured even in the presence of interferences

Specificity
Lab number Consensus value %OM % OM %C Range %OM Analyst Date 
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Agromat AG2 2.6 2.72 1.58
Agromat AG2 2.6 2.70 1.57
Agromat AG2 2.6 2.76 1.60
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SMP 2403 2.09 2.07 1.21
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Sensitivity

Different concentrations of analyte were 
determined – make sure there are at 
least two concentration values close to 
each other

For analytes determined by ICP – 
specific concentrations can be made 
and used to determine the working 
range

Or perform low medium and high spike on each lab matrix

Specificity
Analyse a CRM that represents the sample matrix. 

Alternatively spike samples with high, medium, and 
low concentrations of the analyte being measured.

Spiking samples is possible for analytes measured 
by ICP, but spiking samples is not always possible, 
eg, Carbon content in soils

To determine Carbon content in soil Agromat AG-1 
and AG-2 CRM’s are used to represent different 
matrices; Sandy soils and Clay soils

Lab number Consensus value %OM % OM %C Range %OM Analyst Date 
Agromat AG1 2.21 2.15 1.25
Agromat AG1 2.21 2.19 1.27
Agromat AG1 2.21 2.21 1.29
Agromat AG1 2.21 2.19 1.27
Agromat AG1 2.21 2.24 1.30
Agromat AG1 2.21 2.17 1.26
Agromat AG1 2.21 2.13 1.24
Agromat AG1 2.21 2.15 1.25
Agromat AG1 2.21 2.13 1.24
Agromat AG1 2.21 2.22 1.29
Avg 2.21 2.18 1.27
sd 0.03789895 0.022034272
%rsd 1.73990962 1.73990962
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Lab number Consensus value %OM % OM %C Range %OM Analyst Date 
Agromat AG2 2.6 2.68 1.56
Agromat AG2 2.6 2.77 1.61
Agromat AG2 2.6 2.79 1.62
Agromat AG2 2.6 2.83 1.65
Agromat AG2 2.6 2.78 1.61
Agromat AG2 2.6 2.80 1.63
Agromat AG2 2.6 2.81 1.63
Agromat AG2 2.6 2.81 1.63
Agromat AG2 2.6 2.71 1.57
Agromat AG2 2.6 2.74 1.59
Avg 2.60 2.77 1.61
sd 0.049529165 0.028796026
%rsd 1.787571399 1.787571399
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What could become a problem ?
Robustness

The methods ability to detect the analyte measured despite small, deliberate 
changes made to the method parameters

Can also be considered Intermediate Precision, and is the laboratory variability in 
the short term 

Small changes can occur:

• Single or different analysts 

• Single or different instruments

• Within a single day 

Temperatures

Reagent Supplies

Dilutions

Weighing
 

Plasma Stability

Injection

Flow variation

Sample stability
 

Easiest way to determine TEST values?
Run control samples over an extended period of time



The ability of the method to accurately determine the analyte despite changing conditions   

Reproducibility

Conditions that must be changed include:

• Different locations
• Different operators
• Different instruments 
• Replicate measurements on the same instrument on different days
• Replicate measurements on the different instrument on different days

Repeatability
The ability of the method to accurately determine the analyte with no changing conditions   

All conditions stay the same:
• Same location
• Same operator
• Same instrument 
• Replicate measurements on the same instrument on the same day



“non-reproducible single 
occurrences are of no 
significance to science”

Karl Popper (philosopher of science, 1934) 



Parameters which define how well an analytical method performs its intended purpose

Performance 
Characteristics

Accuracy

 Bias

Precision

 Reproducibility & Repeatability

 Linearity

 Working Range

Limit of Detection

Limit of Quantification

 Sensitivity

 Specificity

 Uncertainty of Measurement

 Robustness



Uncertainty of 
Measurement

How far off the true value could the result be ? 



Uncertainty MUST be reported if a customer requests it

Uncertainty MUST be evaluated for ISO 17025 accreditation

How far off the true value could the result be ? 

Uncertainty of Measurement

Uncertainty is associated with the result of an analysis – not the method

Uncertainty characterises the distribution of the values that could 
reasonably be attributed to the result of an analysis



Single laboratory

Statistical approach
Component evaluation    

ISO GUM

Four ways to approach                 
Uncertainty of Measurement

Inter-laboratory

Statistical approach

ISO 5725

Proficiency Testing

ISO/IEC 17043
ISO 13528



The analyte of interest is determined in the following manner:

3 operators
3 balances
3 instruments
Multiple days

90 TEST results 

TEST result = 75.42 ± 0.22% (k=2)

Statistical Approach 
Uncertainty of Measurement



Calculating Uncertainty
Standard Uncertainty from Certified Reference Materials

Analyte CRM Identity Certified Expanded 
Uncertainty (U) Unit Coverage 

Factor (k)
Standard 
Uncertainty u Supplier

OM AG-1 2.21 0.19 % 2 0.095 SCP Science 
OM AG-2 2.6 0.3 % 2 0.15 SCP Science 

Mass and volume     Weights in g

Balance 2 0.5 Balance 28 20
AL 24_1 0.501 RO Water_1 20.0
AL 24_2 0.509 RO Water_2 20.0
AL 24_3 0.502 RO Water_3 20.0
AL 24_4 0.5 RO Water_4 20.0
AL 24_5 0.498 RO Water_5 20.0
AL 24_6 0.505 RO Water_6 20.0
AL 24_7 0.503 RO Water_7 20.0
AL 24_8 0.5 RO Water_8 20.0
AL 24_9 0.499 RO Water_9 20.0
AL 24_10 0.502 RO Water_10 20.0

Avg 0.5020 20.0000
SD 0.0032 0.0000
(s/x) 0.0064 0.0000
(s/x)^2 0.0000 0.0000

Balance 2 0.5 Balance 28 20



Pipette volumes

Volume of 
Sulphuric Acid

Volume of 
phosphoric 
acid

Volume of 
potassium 
dichromate

Volume of AFS Volume of    
RO Water

Volume of    
RO Water

Volume of    
RO Water

Volume of    
RO Water

Dispenser 4 Dispenser 6 Micro pipette 
5 Burette 2 Dispenser 

493 Dispenser 6 Micro pipette             
5 Burette 2

20ml 10ml 10ml 20ml 20ml 10ml 10ml 20ml
mass (g) mass (g) mass (g) mass (g) mass (g) mass (g) mass (g) mass (g)

1 36.99 16.74 10.17 20.01 19.95 10.3 10.03 20
2 36.92 16.73 10.11 20 19.96 10.12 9.89 20
3 37.07 16.79 10.17 20 19.99 10.05 9.9 20
4 37.02 16.76 10.18 20.01 19.92 10.15 9.87 20
5 36.91 16.79 10.16 20 20.04 10.02 9.91 20
6 36.67 16.93 10.19 20 20.02 10.01 9.83 20
7 36.81 16.98 10.17 20 19.96 10.21 9.96 20
8 36.68 16.89 10.19 20 20 10.19 9.85 20
9 36.83 16.96 10.19 20 19.95 10.1 9.86 20
10 36.77 16.98 10.20 20 20.02 10.12 9.94 20
Avg 36.8533 16.8550 10.1730 20.0020 19.9810 10.1270 9.9040 20.0000
SD 0.1314 0.0977 0.0241 0.0040 0.0367 0.0856 0.0566 0.0000
(s/x) 0.0036 0.0058 0.0024 0.0002 0.0018 0.0084 0.0057 0.0000
(s/x)^2 0.0000 0.0000 0.0000 0.0000 0.0000 0.0001 0.0000 0.0000



Uncertainty of measurement for % OM

Contributor Instrument x Value Standard 
uncertainty

Relative Std 
Uncertainty Rel U2 % 

Contribution
Combined 
uncertainty

Expanded 
uncertainty

Total % Rel 
expanded 
uncertainty

Stock Unc 2.2100 0.0950 0.0430 0.0018478 58.98 0.22 0.45 11.19
Regression 
Uncertainty 3.6459 0.0743 0.0204 0.0004157 13.27

Mass U 0.5 Balance 2 0.5020 0.0032 0.0064 0.0000406 1.29
Mass U 20 Balance 2 20.0000 0.0000 0.0000 0.0000000 0.00
Vol of Sulphuric Acid Dispenser 4 36.8533 0.1314 0.0036 0.0000127 0.41
Vol of phosphoric 
acid Dispenser 6 16.8550 0.0977 0.0058 0.0000336 1.07

Vol of potassium 
dichromate

Micro 
pipette 5 10.1730 0.0241 0.0024 0.0000056 0.18

Vol of AFS Burette 2 20.0020 0.0040 0.0002 0.0000000 0.00
Volume of RO Water Dispenser 4 19.9810 0.0367 0.0018 0.0000034 0.11
Volume of RO Water Dispenser 6 10.1270 0.0856 0.0084 0.0000714 2.28

Volume of RO Water Micro 
pipette 5 9.9040 0.0566 0.0057 0.0000327 1.04

Volume of RO Water Burette 2 20.0000 0.0000 0.0000 0.0000000 0.00
Intermediate 
precision 3.9813 0.10299 0.0259 0.0006692 21.36

% Relative expanded uncertainty with k=2 will be reported (k=2; 95% confidence level)
   

Report TEST result     3.98 ± 0.45 %OM 



Uncertainty from Certified Reference Materials  - Typical Example of ICP-OES Standards used for multiple analytes

Compound CRM 
Identity Company Certified %U Expanded Uncertainty (U) Unit Coverage Factor (k) Standard Uncertainty 

Al N 23 Supplier A 10018 35 µg/ml 2 18
Al V 45 Supplier B 10000 2.4 240 µg/ml 2 120
B N 63 Supplier A 99.99 0.90 µg/ml 2 0
B V 21 Supplier B 1000 2.4 24 µg/ml 2 12

Ca N 3 Supplier A 10013 34 µg/ml 2 17
Co V0 4 Supplier B 100.04 0.47 µg/ml 2 0
Cr N 29 Supplier A 1000 2.4 24 µg/ml 2 12
Cu V 11 Supplier B 100.02 0.49 µg/ml 2 0
Cu N 10 Supplier A 1000 2.4 24 µg/ml 2 12
Fe V 49 Supplier B 1000 2 24 µg/ml 2 12
Fe N 04 Supplier A 1001 4 µg/ml 2 2
K V 74 Supplier B 10006 30 µg/ml 2 15
K V 50 Supplier A 10000 2.4 240 µg/ml 2 120

Mg N 17 Supplier B 10022 30 µg/ml 2 15
Mg V 97 Supplier A 10000 2.4 240 µg/ml 2 120
Mn N 76 Supplier B 1000 2.4 24 µg/ml 2 12
Mn V 36 Supplier A 1000 4 µg/ml 2 2
Mo N 12 Supplier B 100.04 0.58 µg/ml 2 0
Mo V 84 Supplier A 1000 2.4 24 µg/ml 2 12
Na N 77 Supplier B 10033 30 µg/ml 2 15
Na V 244 Supplier A 10000 2.4 240 µg/ml 2 120
Ni N 46 Supplier B 1000 2.4 24 µg/ml 2 12
P V 27 Supplier A 10000 2.4 240 µg/ml 2 120
S N 80 Supplier B 10014 35 µg/ml 2 18
S V 246 Supplier A 10000 2.4 240 µg/ml 2 120
Si V 644 Supplier B 1000 2.4 24 µg/ml 2 12
Si N 491 Supplier A 1001 7 µg/ml 2 4
Zn N 78 Supplier B 100.03 0.62 µg/ml 2 0
Zn V 82 Supplier A 1000 2.4 24 µg/ml 2 12
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• Performance characteristics and criteria for a test method
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• Summary Report



Other Important
 Requirements

• Traceability

• Proficiency Testing

• Equipment Calibration and Maintenance

• Documented Procedures

• Internal Audits
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2. Validation plan and formulas used

Use the same definitions as is described in TR26-03

Organic matter (%) = Total organic carbon (%) x 100/58

OM (%) = TOC (%) x 1.724138

Performance characteristic Criteria

Linearity  tcalc > tcri t

% RSD <5

% Recovery 90 - 110%

• Table of Contents

• Validation Plan & Formulas

• Method Summary

• Validation Summary

• Validation Summary



Validation Plan & Formulas



Validation Plan & Formulas



• Each tab contains all the calculations and data generated throughout the Validation testing

• A statement of Purpose MUST  be included 



Validation Report
• Regression
     (Linearity) for each analyte determined

• Working range, Accuracy, Bias, and 
Precision (Repeatability)

• Reproducibility and Selectivity

• Ruggedness and Intermediate precision

• Robustness

• Standard Uncertainty from Certified 
Reference Materials 

• Standard Uncertainty from  Mass and 
volume

• Uncertainty of measurement for each 
analyte determined

STATEMENT OF PURPOSE!                                                     
This method is fit for use



Parameters which define how well an analytical method performs its intended purpose

Performance 
Characteristics

Accuracy

 Bias

Precision

 Reproducibility & Repeatability

 Linearity

 Working Range

Limit of Detection

Limit of Quantification

 Sensitivity

 Specificity

 Uncertainty of Measurement

 Robustness
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SANAS TR 26-03; Criteria for validation of methods used by chemical laboratories in the coal, oil, petroleum, metals 
and minerals, food, pharmaceutical, water and related industries

ISO/IEC 17025:2017; General requirements for the competence of testing and calibration laboratories

A Guide to Method Validation ; A Reagecon guide; www.reagecon.com 

An auditor’s perspective on Method Validation; Jonathan J. Jodry; LBMA Assaying & Refining Conference March 2023

Soil Analysis; Vossie Wilsnach; FERTASA Soil Fertility and Plant Nutrition Symposium; 21 August 2019

https://environmentalevidencejournal.biomedcentral.com/articles/10.1186/s13750-022-00264-0#auth-Geoff-Frampton-Aff1
https://environmentalevidencejournal.biomedcentral.com/articles/10.1186/s13750-022-00264-0#auth-Paul-Whaley-Aff2-Aff3
https://environmentalevidencejournal.biomedcentral.com/
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Ladies & 
Gentlemen, 
you have 
successfully 
completed 
your online 
method 
validation



I hold a Chemical Sciences qualification from the 
University of Johannesburg , and my latest achievement 
is having a soil pH article published in the People’s 
Library Of Science journal.

Since 2005, I have worked in different laboratory 
environments and industries, focusing on technological 
advancements and their implementation in everyday 
laboratory work to enhance quality control, and 
improve laboratory turnaround time and capacity.

Never one to shy away from a challenge, I am often 
pushing boundaries and disrupting the status quo, 
having recently designed and opened a commercial 
agricultural laboratory in Lusaka Zambia using Lean 
Laboratory Principles and employing a hybrid                                
mix of traditional wet chemistry                                                             
and rapid-analysis technologies                                                                
for the testing of soil and plant                                                       
materials across Southern                                                                       
Africa.

I am adept and knowledgeable in ISO standards and 
requirements, having successfully accredited soil testing 
methods in my career. I am currently a SANAS approved 
technical signatory on 12 soil and plant methodologies.

I am most passionate about conserving the environment and 
am committed to developing young minds through education 
and training.

When not working or training, I enjoy TNR for community 
cats, am active in animal rescue and an avid wildlife 
photographer.
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