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The data reviewed from the EPA Report, Results of Comparative Studies of Preservation Techniques for Nutrient Analysis on Tolerable Interval of Variation

Sample Types Analyzed o _ _ _
Water Samples, indicated that the preservation by freezing should produce acceptable results as defined by the Dunnett’s

1. POTW Effluent
a. Acidified and Refrigerated

b. Acidified and Frozen

test. The summary of the EPA report is provided in Table 1, below.

Dashed Red Line: 2nd Order Curve Fit
for Acid Refrigerated POTW Effluent.

Results that are identified as Non-Significant indicate that the mean of the sample results when compared to the refer-

c. Frozen

2. Spiked POTW Effluent
a. Acidified and Refrigerated
b. Acidified and Frozen

enced sample mean had no significant difference. That is, they were statistically the same within the parameters (o = 0.05

Intercept at 23 days is the Maximum
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Ammonia (mg/L)

Table 1: Historical EPA Report: Dunnett’s Test (1986)
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c. Frozen
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The samples run for this study followed the same protocol with the addition of the following:

Spiked POTW Effluent
Spiked 10 mg/L Ammonia
Daily Average

o Samples were prepared that were both acidified and frozen.

o Spikes were prepared for all sample matrixes that added an increased ammonia concentration of 75% to 100% of the e

sample concentration. cid Refrigerated
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Day cid Frozen

Sample Analysis Protocol The data obtained in this study is summarized in Tables 2-3 and in Figures 2-5. The conclusions that can be reached from

Sample Preparation the analytical results and the statistical analysis are as follows:

Table 2: Means and Standard Deviations for POTW Final Effluent
Acid Refrigerated
2 3 4 5 14 28

6.720997 6.720997 6.815614 6.647768 6.846004 6.511973
6.818704 6.818704 6.740427 6.812472 6.899181 6.441496
6.874571 6.874571 6.758275 6.713 6.910025 6.451478
6.736067 6.736067 6.879035 6.83257 6.836383 6.555279
6.942051 6.942051 7.047647 6.821618 6.888345 6.495366

Samples collected as grab samples. The data for the POTW effluent correlated in tables 2-3 and Figures 2-3 indicate;

« Non-spiked samples are either acidified to a pH < 2, but > 1 or frozen as is in dry ice. There is minimal data scatter for the individual data points in Figure 1 for the first 2 weeks of the study.

6.797719
6.689426
6.809275
6.783027
6.936353
6.911976
6.935774
6.737435
6.891603
6.639245
6.8131833
0.104658667

o Non-spiked samples are then cooled to 0 to 6 degrees centigrade without freezing in a refrigerator or transferred to a -30 degree centi- The means and the standard deviations for these samples do not show great variations for the first 2 weeks of the

grade freezer. study.

Spiked samples prepared from either acidified or defrosted frozen samples. BUT, Only the acidified refrigerated sample passed the Dunnett’s test for the first 14 days (Table 2) and the ASTM Ammonia Concentration (mg/L)

Aliquots of the acidified spike were then cooled to 0 to 6 degrees centigrade without freezing in a refrigerator. test’s range of tolerable variation (Figure 3, Red Lines).

The calculated holding time for a acidified refrigerated POTW effluent is 23 days by the ASTM 2" Order Curve fit.

Ammonia (mgiL)

Aliquots of each the acidified and defrosted spikes were then frozen in a -30 degree centigrade freezer.

6.818478
0.093154

6.818478
0.093154281

6.8482
0.123989

6.765486
0.08135

6.8759876
0.032850892

6.491118
0.046377

All other samples for POTW effluent failed to meet holding times in excess of 1 day by either the Dunnett’s test or Mean
Standard Deviation

Samples to be analyzed were removed from the refrigerator or freezer at set intervals, warmed to room temperature, and analyzed on a

Timberline™ TL-2800 Ammonia Analyzer as per EPA ATP #N08-0004 ASTM test.

Acid Refrigerated Frozen

1 2F 3F 4F 5F 14F 28F
6.6729 6.24679 6.742832 6.297666 7.018992 3.038929
6.644662 6.097287 6.519805 6.314827 6.917395 3.026188
6.815277 6.311759 6.861499 6.270708 7.001282 3.040375
6.642783 6.275922 6.940164 6.276187 7.053283 3.125137
6.603091 6.361988 6.839076 6.287885 7.17861 3.070836

The Spiked POTW effluent failed to meet holding times in excess of 1 day by the ASTM test.

71566146

1.6965 The Spiked POTW effluent failed to meet holding times in excess of 1 day by the ASTM test. 6.797713
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Figure 4: ASTM Plot of POTW Effluent with Spike Daily Average Values for Ammonia

6.639245

6241824 )
1.4108 Conclusions

The data available on ammonia storage and preservation requirements is limited. (A multi-lab study Ammonia Concentration (mg/L)

334.4045
0.7655 needs to be done , SIGN-UP ON CLIPBOARD)

1718558
0.3984 Data from this study indicates that sample concentration (spikes) has no effect on acceptable statisti-

cal results (i.e. It provides no agreement with the 40 CFR Part 136 28-day storage time).
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Acid Refrigerated Frozen and Acid

As ammonia instrumental analysis becomes more precise and accurate at the lower proposed nutri- 1 2FA 3FA 4FA SFA 14FA 28FA
6.797719 6.738029 6.364398 6.559401 6.458229 7.026262 3.130207

6.689426 6.869506 6.435332 6.868297 6.490747 6.9189 3.047927
6.809275 6.835072 6.465648 6.825064 6.435387 7.065654 3.139619
6.783027 7.010576 6.416406 7.108974 6.506138 7.242888 3.134595

. . 6.936353 6.881811 6.525115 6.926185 6.570126 7.184327 3.164995
Ammonia Concentration (mg/L) 6 91197¢ cid Refrigerated

o ASTM D 4841-88, Standard Practice for Estimation of Holding Time for Water Samples Containing Organic and Inorganic Constituents 6935774 L?;i’:ozen
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Mean 6.8131833
Standard Deviation 0.104658667

Figure 1: Timberline™ TL-2800 Ammonia Analyzer Calibration

ent standards under the Clean Water Act, preservation and storage requirements will impact the Spiked Mississippi River
1 mg/L Ammonia Spike

Daily Average

« Results were integrated and ammonia concentrations recorded

POTW'’s regulatory requirements.

» Statistical analyses were performed following the protocol set out in:

o EPA Report, Results of Comparative Studies of Preservation Techniques for Nutrient Analysis on Water Samples, September 24, 1986

o Zar, Jerrold, Biostatistical Analysis, Second Edition, 1984

6.866999
0.098098

6.4413798
0.059554583

6.857584
0.198739

6.492125
0.051601

7.0876062
0.128621676

3.123469
0.044331

Table 3: Dunnett Test for POTW Final Effluent
Dunnett Test-POTW Acidified
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Comparison

Difference

N

(2*MSr/N)M?

t (calc)

t Critical

Day 1 -Day 2

0.0052947

6.666667

0.049441152

0.107091

Day 1 - Day 3

0.0052947

6.666667

0.049441152

0.107091

Day 1-Day 4

0.0350163

6.666667

0.049441152

0.708242

Day 1-Day5

0.0476977

6.666667

0.049441152

0.964737

Day 1-Day 14

0.0628043

6.666667

0.049441152

1.270284

Day 1- Day 28

0.3220649

6.666667

0.049441152

6.514106

Significant

Ammonia (mgiL)

Dunnett Test-POTW Frozen

Comparison

Difference

N

(2*MSr/N)M?

t (calc)

t Critical

Day 1 -Day 2F

0.1374407

6.666667

0.053426287

2.57253

Day 1 -Day 3F

0.5544341

6.666667

0.053426287

10.37755

Day 1 -Day 4F

0.0325081

6.666667

0.053426287

0.608466

Day 1 -Day 5F

0.5237287

6.666667

0.053426287

9.802828

p value

Significant

Significant

Day 1 -Day 14F

0.2207291

6.666667

0.053426287

4.13147

Significant

Day 1 -Day 28F

3.7528903

6.666667

0.053426287

70.24427

Significant

Dunnett Test-POTW Frozen and Acidified

Comparison

Difference

N

(2*MSr/N)+?

t (calc)

t Critical

Day 1 -Day 2FA

0.0538155

6.666667

0.059843335

0.899273

2.66

Day 1 -Day 3FA

0.3718035

6.666667

0.059843335

6.212948

2.66

Day 1 -Day 4FA

0.0444009

6.666667

0.059843335

0.741952

2.66

Day 1 -Day 5FA

0.3210579

6.666667

0.059843335

5.364973

2.66

p value

Significant

Significant

Day 1 -Day 14FA

0.2744229

6.666667

0.059843335

4.585689

2.66

Significant

Day 1 -Day 28FA

3.6897147

6.666667

0.059843335

61.65623

2.66

Significant
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Figure 5: ASTM Plot of Mississippi River with Spike Daily Average Values for Ammonia




