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Environmental Forensics
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> What
> Who

> Where
> When

> How
A Allocation/Cost

A Are the eX|St|ng test reSU“Eal/ Valld’; I e
A Is there evidence dfaud/cherrypicking?

- hiq?'st;ﬁﬂ $pill Management

R Rgilinal 201 L o

o
YHSW
ngineering, Inc.



Environmental ForensigsHolistic Approache

Historical Site
Documents

Site Assessment
Data

Fingerprinting
Analyses




Environmental Forensi@éFingerprinting
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A Signatures: Additives/Markers/Impurities

A Environmental Molecular Diagnostics (EN/ 757575
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., Statistical tools
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Forensics Analyses Processes

Planning:
A Identifying Data Gaps
A Designing Work Plan

l

Implementing:
A Triad Approach
A SOPs/Protocols

l

Assessing:
A QA/QC
A Usability
A Evaluating/Interpreting Datz
A Forming Opinions
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Error management

A Measurable errors

> Impact on accuracy, sensitivity, and representativeness can
be detected, monitored, and quantified by quality control
(QC) samples

> Requires that the analyte being quantified is correctly
identified
A Non-measurable errors

» Cannot be detected by QC samples but are controlled by

guality assurance (QA) programs and standard operating
procedures (SOPS)

» Often require subjective evaluation by an experienced
professional
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Making use of historical data

A Determine the relevance and usability of historical data
. Validate the data to the extent possible; qualify as needed
. Exclude (but archive) any data deemed unreliable

A Transform and consolidate usable historical data and ready
for new data

., Convert units as needed for consistency

> Add key fields (comments, source of data, degree of reliability o
extent of validation)

. Create fields that can be easily queried for meta data, trends, et

A ldentify data gaps or errors in the existing conceptual site
model

*Introduction to Environmental Forensiddurphy and Morrison; Wait and
Ramsey, 2002
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The environmental measurement process

APlanningfor the collection of new data
Almplementingthe collection of new data

AAssessinghe quality, usability, and
meaning of the resulting data
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Planning: Formulate the correct question 0

hypothesis

A Should be clearly defined, publicized, and
agreed to by all participants

> W
> W
> W
> W

nat are the analytes of concern?
nat are the concentrations of concern?
nat data gaps exist?

nat courses of action will be taken If unexpectec

analytes are detected?

A Using data from one question to answer
another can lead to errors in decistomaking.
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Planning: Select the correct level of

confidence

A Statistical confidence

> Must incorporate some type of randomness within
the decision unit

, Can be stated numerically (e.g., 95%, 99%, etc.)

A Professional confidence
> Subjective opinion, based on professional judgme
> No numeric value can be assigned
» Requires acceptance by stakeholders
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Implementation: Preserve the integrity of

the sample prior to analysis

A Sample integrity
, Use of Inert containers

> Minimizing reactions (preservatives, temperature
preservation)

» Preventing sample contamination and loss

A Important to know the class of analytes of
Interest and potential interferents
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Implementation: Obtain a representative

subsample for analysis

A Subsampling errors are in the laboratory are
similar to those encountered Iin the field

A Proper communication between the data user
and the laboratory Is important to minimize
errors in representativeness
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Assessment. Verify and validate data and

determine usability
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A Validation builds on verification

A Usability renders the final verdict

A Statistical analyses may be appropriate for
decisionmaking
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A Historical data can be used if relevant, reliable, and/or
gualified appropriately

A Quality control incorporated into the planning and |
Implementation phases can identify and isolate errors ir
sampling and analysis.

A Quality assurance helps control and minimize unknown
errors in all three phases

A Professional judgment can be used to bridge gaps Iin
knowledge as long as all parties accept credentials and
level of risk involved
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Case 1. Human Error (False Negative)

A Mass balance from emission test |
indicated mg/L level of sulfide In N
water x. E”: G| |

. <0.018 mg/L by a commercial < ik o)
laboratory (SM 4502 D)

A Field screening using Hact

Kits (Method 8131)

A Positive by other labs

4000

A Lab tech error ! -
. Sulfide preserved by zinc as precipit : =
. Shaking prior to taking subsample fq { = L e
analysis B

Shower Time (min)
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Case 3. Data Usability (Manipulation)

A Merco: dump site with MGP waste Soil samples extracted

A Two defendants: NMB and Rinker

after > 250 days for PAHS
,  Samples stored at room

A Statistical analyses (PAH Ratios) temperature

Qutliers
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Case 3. Data Usability (Negligent Error)

A Biomarker Fingerprinting
To demonstrate the similarity between Rinker site &tercosite, an
expert misused Rinker site data fidiercosite

X
Wrong Chromatogram

Merco: A dump site
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