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Summary

For the time period between April 20, and October 4, 1999, samples were analyzed by a modified
calibration model. An additional low concentration standard was added that improperly eliminated
the blank standard from the calibration model. It was initially thought that the blank was critical in
the calibration model, by introducing potentially a 0.01 and 0.05 mg/L high bias in results for
phosphorus and nitrogen, respectively. Additional data analysis described here, shows that the non-
standard calibration model was still a good model to determine the phosphorus and nitrogen
concentrations in environmental samples. The correct 8-point calibration model with the blank
standard was developed and all original sample data were processed through the calculation, giving
paired results. The variances observed in the data set would be caused entirely by the original non-
standard calibration model and the corrected 8-point calibration model, since the original instrument
signal for the samples was used. The larger issue is "should the NWIS and LIMS databases be
updated™? In conclusion, the differences between the calibration models is well within the routinely
observed method variability with a median bias of 0 mg/L for phosphorus and 0.002 mg/L for
nitrogen. A majority of differences calculated in the original result and the 8-point calibration result
is within the LT-MDL and LRL for each method. Results in this range are already in a low
confidence for quantitation region and data are reported with the estimated "E" attached to each
result, reflecting the higher relative variability for measurement.

Description of the Data Set

Gary Cottrell prepared the data set for analysis from all the analytical runs associated with the time
period of the nonstandard calibration curve. The data supplied were environmental data determined
from the original curve and the correct 8-point calibration curve. For this analysis the data within the
calibration range were used. All environmental results greater than 2 mg/L for phosphorus were not



used for the phosphorus analysis. Similarly, all environmental results greater than 5 mg/L for
nitrogen were not used for the nitrogen analysis. The data set size for phosphorus is 14,582 pairs,
and for nitrogen is 15,660 pairs. The data were further adjusted from unrounded, unprocessed to
correctly rounded using the ASTM standard guide. Generally, 2 or 3 significant figures were
retained in the processed results. Negative concentrations were not used, since that data would be
reported as less than the LRL.

Data Analysis

Box plots of the original and recalculated data are shown below. Ninety percent of the environmental
data are below approximately 0.06 mg/L for phosphorus and approximately 1.5 mg/L for nitrogen.
Since the data are not normally distributed or symmetric, a paired sign test was used to test for
significance. This sign test null hypothesis states the median is 0 and the alternative hypothesis states
the median is not 0.
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The sign test shows significance for both sets of data. The conclusion that can be drawn is there is
enough evidence to show that the medians are different between the original and the recalculated
results for the data. The sign test results are tabulated below.

Faired Sign Test for Fhosphorus Faired Sign Tes for Mitrogen
# Differences = 0 alat= # Differences = 0 T985
# Differances <0 2677 # Differences = 0 1367
# Differences =0 5213 # Diffarences = 0 5303
P-Yalue =.0001 P-walue =000
202 cases were omitted dueto missing values. T cazes were omitted due to missing values.

In large data sets it is not uncommon to see very small but significant differences. Considering the
expected variability of the method, a box plot of the differences is shown to determine if the
statistical significance is valid. In both cases, the differences are biased high, confirming the
omission of the blank in the original calibration curve did have a slight impact, but no where near the
estimated 0.01 mg/L for phosphorus or 0.05 mg/L for nitrogen.

The box plots of the differences show the majority of differences between results are less than the
LT-MDL (long-term method detection level) and the LRL (laboratory reporting level). The LT-
MDL is statistically determined from many measurements of a low concentration standard submitted
blindly for analysis. The LT-MDL is strictly a measure of the variability of the method at very low
concentrations and confirmed by blank data. The policy of the NWQL is to report all data below the
LRL with and "E" indicating the presence of large variability relative to the concentration reported.
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As a final comparison, scatter plots, comparing the non-standard calibration curve and the 8-point
calibration curve, and regression analysis show just how small the error is associated with the
incorrect calibration curve.
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The regression summary for these plots are shown below.

Phosphorus Regression Summary

Regre zzion Summnary

Courit 14682
Hum. Mzzing pilH
R g
R Squarad 99718658
Adusted R Squared | 995713629
At Residud 00524284
Fegres zion Coefficierts
Coefficient  Std Bror 5. Coeft, thiabe  Riale
Ftercept - DO7GE64 | DOOOS1 244 |- DOT7ER64H | - M.01423429 [ <0001

Fhosphorus, orignal core | 1001604557 | D00120154 [ Q0005010 | 107 00162722 | <0001

ANOWE Table

OF Sumof Squares  hkan Squre Fhahle Pl
Fegrassion 1404 DE2IG400 | 1424 DETI62400 | 519004567487 | <000
Fezidual 14420 A007ER02E DO002T 447
Tatd 14681 | 144433130451




Nitrogen Regression Summary

1

Regre szion Summary

Counit 14660
M bdzzing T
R HEZA0565
R Siquared DEGI9153
Adusted R Squared | 699134
Fhuf: Residual 1946340
Regres sion Coefficierts
Cosfficient  5td. Bror  5td. Coeff. thile  Pidale
htercept - [OBG00672 | DO0127719 | - DOBGO0ST2 | 6734010197 [ <0001
Merogen, origirgl curve | 1.004050673 | 000139196 | 999340565 | 7213237750005 | <0000
BHOE Table
OF  Sumof Squares hkan Square Fifae  Riale
Regression 1| 7426, 109707028 | 7426 199707008 520070885 | <0001
Residugl 15658 | 2234819330 Do 42727
Tzl 15659 | 74233 434025357




