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Collecting Water Samples
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Glassware preparation

Analyzer drift

Accuracy of 02/C0O2 measurements (in turn affects your calculation of
molecular weight, sample volume, flow, etc.)

Experience/skill of testers/Human error
Quality of reagents
Environmental conditions

Source stream homogeneity

Sample loss due to leaks

Measurements of pressure and temperature

Thermocouples

Number of points/port used

Size/alignment of the nozzle during sampling (straight into the flow?)
Flow meter uncertainty

Leak during run (2+ hours continuous)

Sample bottle type and cleanliness
Interfering gases

Field balances and other standards (field balance, field caliper, field
barometer, etc.)

Flow measurements (many factors go into this alone)
Quality of gas standards
Measurements of pressure and temperature

Length of sample run(s) (what snapshot of the process are you capturing?)

Number of runs (gives you some sense of repeatability)
Pitot specifications

Sampling location

Moisture content of gasses (impinger pH)

Meter volume

Recovery of sample in the field (cleanliness?)

Post-analysis calculations to lbs/year or...



Source Sample Collection Uncertainties

Where are these accounted for in the Detection Limit?
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Modeling Math!!
Uncertainty At each Exposure L%c@on’...

from:

Sampling? No.

Lab? Yes.

Uncertainty
from other
measurements?

No.

Diagram Used with permission of Maul Foster & Alongi, Inc.
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At each Exposure Location...

, emission rate <TEU , disper:

TAC, RBC at Chronic Exposu
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Diagram Used with permission of Maul Foster & Alongi, Inc.



Modeling Step 2:
Determination of Exposure
Locations

« Distances measured by Google Earth. Uncertainty?

« Even if using a laser distance meter, uncertainty is
still there (and many other problems).

« May be measured using USGS or other gov’'t maps,
still have uncertainty.

Distance measurements contribute to modeling
uncertainty, because...
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At each Exposure Location...

TAC,
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<TAC, RBC at Chtonic Exposure Location

TA (.‘4 emission rat i dispersion factor +“
= —

Diagram Used with permission of Maul Foster & Alongi, Inc.



More Math

Modeling Step 3
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Diagram used with permission of Maul Foster & Alongi, Inc.
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Diagram used with permission of Maul Foster & Alongi, Inc.



Modeling Step : Yet More Math!!
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Diagram used with permission of Maul Foster & Alongi, Inc.



Modeling Step 5: Math with Met Data!!
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[stage whisper]:

What’s the uncertainty
of the meteorological
data?

Diagram used with permission of Maul Foster & Alongi, Inc.
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Sampling*

Length of sample run(s)

Number of runs

Scale and quality of instrument calibrations
Sample loss due to leaks

Analyzer drift

Interfering gases

Accuracy of 02/CO2 measurements
Measurements of pressure and temperature
Pitot specifications

Non-uniform distribution of pollutants in stack
Experience/skill of testers

Flow measurements

Quiality of reagents

Quiality of gas standards

Sample bottle type and cleanliness
Glassware preparation

Environmental conditions

Moisture

Field balances and other standards
Reference balance and other reference standards
Thermocouples

Sampling location

Number of points/port used

Meter volume

Filter efficiency and material

Size and alignment of the nozzle during sampling
Sample hold time and handling

Instrument precision and accuracy

Human error

Analysis (Laboratory)

Preparation
Analysis

= =P Rl

*Contributed by Kelly Dorsi, Bison Engineering

Data Modeling

* Meteorological data

« Distance/Height measurements

* Terrain maps

+ Compounding uncertainties during
data reduction
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Analysis (Laboratory) Data Modeling

* Preparation

* Analysis
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Data Modeling

* Meteorological data

« Distance/Height measurements

+ Compounding uncertainties during
data reduction
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Analysis (Laboratory) Data Modeling

* Preparation

* Analysis
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Hint: one of these is not being sampled, and at least one is using an incorrectly sized probe.t

TWith thanks to Bill Guyton, ERM
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