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A Bit of History

Initial problem identification - 2005

BQS laboratory experiment — 2008

Initial OWQ recommendations

NAWQA / NASQAN field study — 2009-10
Draft SIR Completed 2012

OWQ Tech Memo needs “policy / guidance”
2013
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Nitrogen analytes and Total N

NO,:

DN:
PN:

Nitrate plus nitrite, as N

Dissolved N measured by A-P digestion
Particulate N

Total Kjeldahl N (ammonia + organic)
Total N measured by A-P digestion
Total N computed from DN + PN

Total N computed from TKN + NO,
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Buffalo River sediment TN-A
Montana soil TN-A

Buffalo River sediment TKN
Montana soil TKN
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Buffalo River sediment
Montana soil
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Conclusions from the laboratory
experiment:

" The alkaline-persulfate method has a
negative bias, probably some particulate
nitrogen is not oxidized during digestion

The Kjeldahl method has a positive bias,
probably because some NO, is reduced to
ammonia during the digestion

The Kjeldahl method is substantially less
precise than the alkaline persulfate method
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TN-A BIAS, in mg/L
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TN-K BIAS, in mg/L
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Conclusions from the field study:

" Conclusions of the laboratory experiment
are supported by field data

TN-A results are biased low regardless of
suspended sediment concentration, but the
bias increases at suspended-sediment
concentrations greater than 750 mg/L

TN-A bias is not related to drainage basin
characteristics

TN-K results have a positive bias at higher
NO, concentrations
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Evaluating the alternatives

" Precision:

'N-A: 1.5%

"N-K: f(NOx,TKN) ~ 2.2 to 7.6%

"N-C: f(PN, DN) ~ 1.6 to 12.9%

" Bias (% from synoptic): mean, 5", 95th
'N-C: Assume O

‘N-A: -4.5%, +7.9%, -22.2%

'N-K: +3.3%, +18.2%, -9.8%




Evaluating the alternatives (cont)

pact on field practices:

'N-A: Minimal for most existing programs
'N-K: Minimal for most existing programs
'N-C:

" Procurement of PN filtering equipment/supplies

" Field time to process/deconn the TPCN filters
(~15-30 min/sample)




Resulting USGS Policy / Guidelines

" TN in whole-water should be calculated as the sum of dissolved
nitrogen (DN), determined by alkaline-persulfate digestion of a
filtered-water sample, and particulate nitrogen (PN)...

" Whole-water samples from environments with very low
suspended sediment and organic matter (such as groundwater
or oligotrophic lakes) may still be analyzed by the alkaline-
persulfate digestion method since the negative bias generally is
negligible in these conditions.

" TN calculated as the sum of TKN and nitrite-plus-nitrate should
be avoided in most situations because of a positive bias....
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Resulting USGS Policy / Guidelines

Projects that need to change the approach used for determination of
TN are encouraged to submit comparison samples Stations with
a primary or significant purpose of trend detection (for example,
stations on the lower Mississippi River or its major tributaries or
tributaries to Chesapeake Bay) should consider running paired
samples longer than a year to definitively demonstrate the magnitude
of the bias in the method being replaced.
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