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1.0 EXECUTIVE SUMMARY 

Background 

This interlaboratory study was commissioned by the Ontario Ministry of the Environment 
(MOE) to evaluate the capability of labs to measure the common sewer-use parameters; 
biochemical oxygen demand, suspended solids, pH, phosphorus and metals. 

The overall administration of the study was carried out by the Canadian Association of 
Environmental Analytical Laboratories (CAEAL). The technical aspects of the study 
including sample preparation, sample distribution, and data evaluation for the first four 
parameters were carried out by the Wastewater Technology Centre (WTC) and the National 
Water Research Institute (NWRI). The metals portion of the study was carried out by the 

~ National Research Council (NRC). This report describes the interlaboratory study carried 
out by the WTC and NWRI under CABAL contract number 90-504, to assess biochemical 
oxygen demand, suspended solids, pH and total phosphorus. 

We approached this study with two objectives in mind. The first was to assess the relative 
performance of the labs with respect to the accuracy and precision of their suspended solids, 
BOD, pH and phosphorus results. The second was to identify deficiencies in specific 
analytical methods, where possible within the limits of the experimental design. 

Ninety two laboratories participated in the study. Of these, 52 were provincial, municipal 
or regional government facilities. The provincial labs were, in most cases, sewage treatment 
plant laboratories. The remaining 40 participants were commercial, industrial or university 
facilities. 

Technical Approach 

The basic design of this study was determined at a meeting of representatives of the MOE, 
CABAL, WTC, NWRI and NRC held at the MOE Rexdale offices on October 11, 1990. It 
was decided that for each parameter a series of 8 or 9 synthetic samples would be prepared. 
Each series was to contain a blank, where applicable, and two sets of duplicates, one at the 
low end and one at the high end of the concentration range. The remainder of the samples 
were to span the range of concentrations normally encountered in sewage samples. From 
this range of concentrations, an assessment of the precision and bias could be made. 

The samples were sent to the participants in two phases. Phase I was comprised of samples 
for analysis of BOD and suspended solids. These were shipped on ice by courier on 
November 14, 1990. Results were requested by December 31. Phase 2 was comprised of 
samples for pH and phosphorus. They were shipped on January 14, 1991. Results were 
requested by January 31.
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Several techniques were used to assess data in this study. These included a non-parametric 
technique to discern bias and the assignment of flags to results that deviate significantly 
from target values. The Combination of the two; flagging data and discerning bias, provided 
a powerful technique for reviewing performance. Laboratory-specific appraisals were 
produced by a computer reading of Youden outputs. The appraisals provided snapshot 
statements of the success or failure of each laboratory in the measurement process. 

As the sample sets for suspended solids, BOD and phosphorus each contained two pairs of 
duplicates, we also assessed laboratory performance with respect to the agreement of the 
duplicates. A pooled estimate of the variance of the difference between duplicate results was 
used in the assessment. Results falling more than two standard deviations from the mean 
difference were flagged as questionable. 

Findings 

The overall response from the participating laboratories was about 90%. In both phases of 
the study there was a slightly higher response for the commercial labs than from the 
government labs, but the differences were marginal. 

Suspended Solids 

The results show that the median suspended solids result fell within 10% of the expected 
value in each case. As expected, the mean value was skewed by a few outlying results but 
generally agrees well with the design value. 

The suspended solids results generally showed a high degree of variability, with a coefficient 
of variation (100 x standard deviation/mean) ranging from 14% at 55 mg/L to 47% at 12 
mg/ L. 

It is of concern that 14 of 71 laboratories reported a non zero suspended solids value for 
a sample which contained only pure water. In some cases, results of several ppm were 
reported. While we do not anticipate labs having difficulty in accurately determining 
suspended solids at levels of 100-200 mg/L that are generally encountered in compliance 
with sewer use bylaws, some problems may be encountered with compliance limits of 10-15 
mg/L where the results are expected to be less reliable. 

Biochemical Qxyggn Demand 

The BOD results showed a higher degree of variability than the solids. The coefficient of 
variation ranged from 31% at 35 mg/L to 84% for the 5 mg/L sample. 

The results of this study indicate that labs should generally not have difficulty measuring 
BOD at typical sewer use compliance concentrations (150-300 mg/L), however, values in the
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10-15 mg/L range may be suspect. 

Phgsphorus 

As the results of skewing by outlying results, the mean phosphorus results fell up to 35% 
from the target. In all but one case, the medians fell within 5% of the expected value. The 
exception was the 2.2 mg/L standard, where the median lay 10% from the target. Analysis 
of this sample by two Environment Canada laboratories confirmed the calculated value, 
suggesting that the fault does not lie with the sample itself but may indicate a general failure 
of the phosphorus methods at concentrations of 1.5 to 2 ppm. 

The coefficient of variation for these samples ranged from 26% at 2.2 mg/ L to over 100% 
at 0.15 mg/L. 

About one half of the participating labs reported non-zero values for the phosphorus blank, 
which was prepared from pure water preserved with 0.3% sulphuric acid. Of these, 32% 
(13/41) reported values greater than 0.1 ppm. The mean value for the blank over all labs 
was 0.17 i 0.70 mg/L. Thus, a large percentage of labs would report values greater than 
0.5ppm on a sample containing no phosphorus. Many labs would have difficulty accurately 
measuring phosphorus down to a compliance limit of 0.5ppm such as has been proposed for 
STP effluent. 

Jfl 
The mean and median results of the pH analyses were in all cases extremely close to the 
target values. The coefficient of variation for these samples ranged from 1.6-3.0% for 
synthetic standards to 3.2-3.6 for sewage plant effluent and creek water samples. The higher 
variability in measurements of the natural samples may reflect some sample instability or 
a problem measuring real samples. 

Within-Lab Precision 

Twenty four % of the labs produced flagged results for one pair of BOD duplicates. Nine % were flagged for both pairs. Thirty two % of labs were flagged for one suspended solids 
pair, while nine % were flagged for both pairs. In the phosphorus series, thirty four % of 
labs were flagged in at least one of the duplicate pairs. Only one lab (1.4%) was flagged for 
both phosphorus pairs. Three % of labs were flagged for all four pairs in the BOD and 
solids series but no labs were flagged for all six pairs. 

Conclusions and Recommendations 

The Youden bias assessment showed that less than 20% of the labs were biased with respect 
to their suspended solids, BOD, pH and phosphorus results. Program and laboratory
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managers as well as analysts are encouraged to review their lab-specific appraisals, 
performance summaries and graphics to assess whether their labs produce data of sufficient 
quality to meet their requirements 

The results displayed a high degree of variability for BOD and suspended solids, rendering 
low level measurements from a large fraction of labs unreliable. Interpretation of these 
results would be difficult without a great deal of work to improve the precision or 
independently confirm the results. Our study indicates that a significant portion of labs 
would have difficulty providing reliable results for BOD and SS in the proposed compliance 
range of 10 to 15 mg/L. 

The results indicate that most labs would have little difficulty in obtaining reliable pH 
results in the compliance range of 5 to 9 pH units. The results of the real effluent samples 
were, however, much more erratic than the synthetic standards. Further work would be 
required to establish whether this was a problem with the sample itself or the laboratory 
measurements. 

The phosphorus results indicate that most labs are able to produce results approximating 
the target values however, the results over all labs are characterized by a high degree of 
variablity and a possible difficulty in accurately measuring phosphorus concentrations greater 
than 1.5 mg/L. A high percentage of labs reported a value greater than their detection limit 
for the phosphorus blank. This could complicate the interpretation of results at the proposed 
compliance limit of 0.5 mg/L. 

Commercial and government laboratories appear to perform equally well based on interlab 
median values for all four parameters. Further work using real effluent samples would be 
required to firmly establish any differences in performance. 

Laboratories using the HACH method for phosphorus often underestimate the 
concentration of phosphorus in distilled water standards (0 to 2 mg/L range). In the hands 
of some labs, the method was often adequate but many others underestimated phosphorus 
in an apparently random manner. 

We recommend that a copy of this report be distributed to the participating labs to allow 
lab staff involved in making measurements the opportunity to react to the findings and 
correct any problems that may have been identified. 

We also recommend that followup studies be implemented for phosphorus and pH in 
particular, using real effluent matrices in order to clarify the erratic behaviour of the. pH and 
phosphorus results, clarify the deviations of labs employing the HACH method, and 
establish whether any differences exist between the commerical and government lab sectors 
when analyzing real effluents.
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2.0 'INTR D ION 

This interlaboratory study was commissioned by the Ontario Ministry of the Environment 
(MOE) to evaluate the capability of labs to measure the common sewer-use parameters; 
biochemical oxygen demand, suspended solids, pH, phosphorus and metals. 

The overall administration of the study was carried out by the Canadian Association of 
Environmental Analytical Laboratories (CABAL). The technical aspects of the study 
including sample preparation, sample distribution, and data evaluation for the first four 
parameters were carried out by the Wastewater Technology Centre (WTC) and the National 
Water Research Institute (NWRI). The metals portion of the study was carried out by the 
National Research Council (NRC). This report describes the interlaboratory study caried 
out by the WTC and NWRI under CAEAL contract number 90-504, to assess biochemical 
oxygen demand, suspended solids, pH and total phosphorus. 
We approached this study with two objectives in mind. The first was to assess the relative 
performance of the labs with respect to the accuracy and precision of their suspended solids, 
BOD, pH and phosphorus results. The second was to identify deficiencies in specific 
analytical methods, where possible within the limits of the experimental design. 

Ninety two laboratories participated in the study. Of these, 52 were provincial, municipal 
or regional government facilities. The provincial labs were, in most cases, sewage treatment 
plant laboratories. The remaining 40 participants were commercial, industrial or university 
facilities. A list of the participants is included in Appendix 1. 
The majority of the analyses were carried out in-house by each laboratory, however several 
provincial laboratories reported that their normal procedure was to send samples to a 
central lab for analysis. Edwardsburg, Merrickville, Petawawa and Deloro WPCPs reported 
routinely sending phosphorus samples to the MOE lab in Kingston. Trenton, Frankfurt and 
Battawa WPCPs send their BOD samples to the MOE lab in Belleville. The Frankfurt and 
Battawa plants send their suspended solids samples to Trenton for analysis. The Corunna 
WPCP routinely sends samples to the MOE London lab for BOD and solids tests.
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3.0 TECHNICAL APPRQACH 
3.1 STUDY DESIGN 
The basic design of this study was determined at a meeting of representatives of the MOE, 
CABAL, WTC, NWRI and NRC held at the MOE Rexdale offices on October 11, 1990. It 
was decided that for each parameter a series of 8 or 9 samples would be prepared. Each 
series was to contain a blank, where applicable, and two sets of duplicates, one at the low 
end and one at the high end of the concentration range. The remainder of the samples were 
to span the range of concentrations normally encountered in sewage samples. From this 
range of concentrations, an assessment of the precision and bias could be made. 

Though natural samples were considered, it was recognized that synthetic materials would 
offer greater overall precision at the required target concentrations. The goal therefore 
became the design of a matrix that would possess the required stability and homogeneity, 
as well as having the appearance of as natural effluent. Such a solution should be relatively 
inert to biological, chemical or physical degradation at natural pH ranges, thereby remaining 
stable over the study period. 

The specifics for each parameter are as follows: 

Suspended Solids: 

A total of 9 samples were to cover the range of 5-40 mg/L suspended solids, and be 
prepared from synthetic material. The series was to include 1 blank and 2 sets of 
duplicates, one at each end of the analytical range. 

BOD: A total of 8 samples covering the range of 5-40 mg/L BOD were to be prepared 
from synthetic material. The series was to include 2 sets of duplicates, one at each 
end of the analytical range. A blank was not necessary. 

pH: Samples covering the range of 5-9 pH units were to be prepared from standard 
material. It was recommended that preparations of high and low ionic strength be 
provided. Carbonate buffers were to be avoided. 

Total Phosphorus: 

A total of 8 samples covering the range of 0-2.5 mg/L total phosphorus, were to be 
prepared from standard material. The series will include 1 blank and 2 sets of 
duplicates, as above. 

The list of participating laboratories was provided by the MOE and each was issued a 
unique code number by CABAL. These code numbers were used in all subsequent 
correspondence to ensure the confidentiality of the results.
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The samples were sent to the participants in two phases. Phase I was comprised of samples 
for analysis of BOD and suspended solids. These were shipped in ice by courier on 
November 14, 1990. Results were requested by December 31. Phase 2 was comprised of 
samples for pH and phosphorus. They were shipped on January 14, 1991. Results were 
requested by January 31. 

After each deadline: a summary of the raw results were returned to the participants with a 
request that they check for data entry errors. The labs were advised at the outset that 
changes to results, other than data entry errors occurring in the computer entry process, 
could not be made at this time.
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3.2 PREPARATION OF REFERENCE MATERIALS 
3.2.1 Preparation of BOD and Suspended Solids Standards 

The study solutions were formulated from a naturally occuring organic resin combined with 
a naturally occuring inorganic material with particle size greater than 0.2 um. 
The suspended solids and BOD reference solutions were combined in one solution by 
incorporating appropriate masses of glutamic acid and glucose. 

The calculated masses of the four components were weighed individually on a four place 
analytical balance. The organic/ inorganic medium was then added to an appropriate volume 
of cold, nitrogen purged tap water being mixed by a vortex mixer at 1700 RPM. in a 300 
litre polyethylene tank. 

All weights and volumes were audited by at least one other person. 

Following a 30 minute mixing period the glucose/glutamic acid component was added and 
was followed by a further 10 minute mixing. A spigot at the bottom of the tank was opened 
to a constant flow position and sampling was commenced. 

Samples were taken in pre-rinsed SOOmL polyethylene containers. The bottles were 
numbered sequentially and were filled in order. This was done to allow us to track which 
bottles were sent to which laboratory. It was the intent to monitor the measured results 
against bottle number to determine whether there was any systematic variation in solids 
concentration from the top of the tank to the bottom. 

The bottles were placed in a cold room at 4.0°C at the completion of the sampling run. 
The runs were completed over a two day period. Following one week of cold storage the 
solutions were packed in coolers with freezer packs and shipped to the participants. In every 
case delivery was made within 24 hours of shipping. 

3.2.2 Preparation of pH Standards 

A set of eight pH standards were prepared for the interlaboratory study. Of these, five were 
synthetic and three were prepared from sewage plant effluent or natural creek water. 

The synthetic standards were prepared in new 50 litre polyethylene carboys according to 
methods described in reference 1. All reagents were supplied by Fisher Chemical and water 
treated by reverse osmosis was used for dilution. The standards were prepared according 
to the following procedure: 

1) One weighed portion of water (22.53 Kg) was added to a carboy.
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2) Reagents were added followed by a second weighed portion of water (22.53 
Kg). The dry reagents were further rinsed into the carboy using a measured 
amount of water to bring the total volume to 50 litres. 

3) The mixtures were stirred until all reagents were dissolved. 

4) The solutions were stored without preservation at 4°C until bottling. 

5) The solutions were transfered into new 250 mL polyethylene containers and 
were kept at 4°C until shipping (about one week). 

The quantities of reagents used to prepare the synthetic standards are summarized in Table 
1. 

TABLE 1: Reagents Used to Prepare Synthetic PH Standards 

Sample Target pH Volume of Volume of Potassium Potassium 
Number Water 1 N NaOH Hydrogen Dihydrogen 

(litres) (litres) Phthalate Phosphate 
(g) (g) 

PH2 5.0 48.80 1.19 51058 

PH8 6.4 49.37 0.63 340.23 - 

PHI 7.4 48.02 1.98 - 340.23 

PH3 8.4 4857 0.43 - - 154.58 

PH5 9.0 48.93 1.07 - 154.58 

The natural samples used as pH standards in this study were based on STP effluent 
collected in October 1990 from the Skyway Waste Water Control Plant in Burlington, 
Ontario, and water collected in the summer of 1990 from Spencer Creek in Burlington. 

The sewage plant effuent was centrifuged shortly after collection and autoclaved at 90°C for 
at least 15 minutes. The material was then stored at 4°C. A portion of this effluent was later 
diluted by 33% with reverse osmosis water. For use in this study, these materials were
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directly bottled in 250 mL polyethylene containers. Neither of these preparations contained 
any preservative. 

The Spencer Creek water was collected by NWRI and was stored unpreserved at 4°C until 
use. 

The pH of the natural samples was determined at the time of collection and immediately 
prior to use in this study. These results are presented in Section 4.2.3 of this report. 

3.2.3 The Preparation of Total Phosphorus Standards 

A set of eight phosphorus standards were prepared for the interlaboratory study. All were 
synthetic and, as discussed in section 3.1, the series incorporated two pairs of duplicates and 
one blank. 

The standards were prepared in 50 litre polypropylene carboys, pretreated with three Milli- 
Q water rinses, a soak in 0.3% sulphuric acid and three more Milli-Q water rinses. The 
solutions were prepared according to the following general protocol: 

1) A weighed amount of water (about 20 Kg) was added to a carboy. 
2) Concentrated sulphuric acid was added to bring the final concentration to 
0.3%. 

3) The required amount of a 1000 mg-P/L stock solution (SPEX Industries 
Inc) was pipetted into 250 mL water in a 500 mL beaker. This solution was 
then transfered to the carboy and the weight taken. 

4) After each addition, the weight or volume was checked by a second analyst 
and the record initialled. 

5) The contents were stirred for one minute with an electric mixer. 

6) The solutions were stored at room temperature until bottling. 

7) The solutions were bottled in 125 mL glass containers which had been 
prewashed in chromic/sulphuric acid and rinsed with Milli-Q water. 

The quantities of reagents used to prepare the standards are summarized in Table 2.
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TABLE 2: Reagents Used for the Preparation of Phosphorus Standards 

Sulphuric 
Acid 
(mL) 

'I'Pl 2.199 40.0 18.071 75 

TP2 1.027 20.0 19.353 75 

'I'P3 1563 30.0 19.062 75 

TP4 1.538 30.0 19.372 75 

TP5 . blank 0 19.040 75 

TP6 0539 10.0 18.437 75 

TP7 0.154 3.00 19.315 75 

TPB 0.156 3.00 19.089 75 

‘z 1000 mg/L Total Phosphorus concentrate
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3.3 DATA EVALUATION 

The assessment of data in this project was approached by several techniques. The first and 
perhaps most important was the non-parametric technique to discern bias. Bias is considered 
critical since it is a systematic error normally attributed to an incorrect calibration. It is a 
correctable error. 

The second approach was the assignment of flags to results that deviated significantly from 
target values. The combination of the two; flagging data and discerning bias, provide a 
technique for reviewing performance. These procedures are described below. Additional 
information is can be found in the literature (references 2,3,4,5,6,7). 

The discussion below relates to the data files found in Appendix 3. The reader is advised 
to review these Youden output files in the context of the narrative below. Additional details 
are available in a manual dealing with external QA assessment (reference 3). 
3.3.1 Ranking to Discem Bias 

The Youden bias assessment technique is a non-parametric process in which a matrix of 
results (for example; 10 samples and 50 laboratories) is converted into a matrix of ranks. 
Each sample ( with say 50 results) is ranked such that the lowest result is assigned a rank 
of 1, the second lowest has a rank 2 and so on. The highest results has a rank of 50 if there 
are 50 laboratories. When laboratories report "equal values" then an average rank is 

assigned. Examples are provided by Youden in references 4 and 5. 

The next step in the ranking process is to review the total laboratory rank (sum of ranks) 
or the average rank. The immediate impact is the recognition that some laboratories have 
an overall rank which is very high or very low. The question to resolve is whether these 
anomalously high or low ranks are rare events (less than 5% chance of occurring) or could 
occur naturally by chance. 

To evaluate if bias exists, one needs to use a traditional hypothesis test. First, it is assumed 
that no bias exists. The next steps is to calculate the probability of total ranks from the 
matrix that is composed of ranks (eg. 10 by 50). This calculation (found in gambling 
handbooks) is synonomous with calculating the probablity of scores when 10 dice (samples) 
are thrown and each dice has 50 sides (50 labs). The probabilities of interest are the very 
high and very low scores. When extreme scores are found in the matrix of ranks with 
occurence probabilities of less than 5%, then the null hypothesis is rejected and the lab data 
set is declared biased. The risk of declaring a lab biased, when it is not, is one chance in 20. 

Non-parametric tests are powerful procedures for descerning small systematic errors in 
calibrations. In some cases, the decision is valid but is so slight that some laboratories are 
unable to adjust their calibration to remove the slight differences between their standards 
and the error implied from the interlaboratory study evaluation. The bias of some labs is
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sometimes so severe (10 to 30% error) that bias assessment by Youden‘s ranking method 
need not be applied since a graphical format or simple visual review of the matrix results 
is adequate (refer to Youden output in Appendix 3). 

The Youden bias assessment in many large studies can successfully address and discern the 
presence of innaccuracy in the laboratory measurement process. The rigour with which this 
method identifies inaccuracies is clouded when serious blank issues occur or if the entire 
group of labs is in error. Rarely is the entire group of labs in error, but vigilance must be 
maintained when difficult substrates and constituents are under review (eg. toxic organics 
in fish or sediments). 

In other situations, where results are very erratic, the statistical inference is "no bias" simply 
because some results are extremely high and others extremely low. A severe lab problem 
nevertheless exists. To address this, a flagging formula was adopted to address poor 
intralaboratory precision. 

3.3.2 Flagging Results 

To complement bias assessment, large or small studies can use a flagging procedure that 
identifies a lab result as very high or very low. The flagging process and the bias assessment 
are two different and separate evaluation procedures. Flagging is critical since some 
laboratories are imprecise. In these cases, the degree of bias cannot easily be determined 
since there may be both very high and very low results which average out. Some examples 
of laboratory performance are given in Figure 1. 

Formulas for flagging individual results of samples within a study have been developed for 
many traditional constituents. Experience has shown that within any study covering a 
concentration range of 1 or 2 orders of magnitude, the interlaboratory standard deviation 
varies and increases almost linearly from low concentration to high concentration. For a 
visual presentation of this, refer to the precision functions illustrated in Figures 6,7,8 and 
9. 

The relationship between interlaboratory precision and concentration allows for the 
construction of a simple formula for flagging. Three variables are required to decide if a 
results reported deviates sufficiently from an interlab median to warrant a flag (high or low). 

The first is the basic acceptable error (BAE). This is the allowable deviation fixed over all 
concentrations. The second is the lower limit for use of the basic acceptable error (LLBAE). 
This lower limit is the concentration at which the acceptable deviation (result reported 
minus the median) begins to increase. The rate of increase, similar to the slope of the 
precision function, is referred to as the concentration error increment (CEI). These three 
variables (CELLLBAE and BAE) are given in the Youden files found in Appendix 3.
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The relationship between the observed precision function and the flagging formula is quite 
clear. The principle issues to be resolved are the values assigned to the BAE, LLBAE and 
CEI. Some trial and error may be required if the information on the correct precision 
function is unknown. The median is chosen as a target since medians are more robust than 
the average values. The average, or mean, values are often influenced by extreme results. 
The chosen flagging criteria can be adjusted so that about 10 to 30% of all results are 
flagged either high (H) or low (L). When results are very different, they can be flagged very 
high (VH) or very low (VL). These results are those that deviate by more than 1-1/2 times 
the acceptable deviation. Extremely high (EH) or extremely low (EL) flags are assigned if 
the deviation is more than two times the acceptable deviation. 

3.3.3 Performance within a Study 

The performance of labs within a study can be assessed by comparing labs on frequency of 
flags (expressed as a percentage) and on the frequency of biased parameters. For this 
project with two two-parameter studies, it was decided to merge all data and summarize 
performance as if it were a single study with four parameters. 

3.3.4 Appraisals 

Laboratory-specific appraisals are produced by a computer reading of the Youden outputs 
(Appendix 3). The appraisals are snapshot statements of the success or failure of each 
laboratory in the measurement process. 

3.3.5 Evaluation of Lab Performance on Duplicate pairs 

The sample sets for suspended solids, BOD and phosphorus each contained two pairs of 
duplicates. A pooled estimate of the variance of the differences between duplicates was 
calculated using the formula; S2 = 2 d2/2g, where d = difference between duplicates and 
g = number of duplicate pairs (reference 8). - 

Once the pooled estimate was calculated, it was refined after rejecting those values falling 
outside 3 standard deviations. The difference between each pair of results was then 
compared against the refined pooled estimate. Differences falling outside 2 standard 
deviations of the mean difference were flagged as outliers.
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4.0 RESULTS AND DISCUSSION 
4.1 SUMMARY OF LAB PARTICIPATION 
Table 3 summarizes the number of respondents to the MOE/CABAL Interlaboratory study. 
The respondents have been separated into groups according to whether they fall into the 
commercial sector (private, industry of university labs) or the government sector (municipal, 
regional or treatment plant labs). The deadline for submission of results was December 21, 
1990 for Phase 1 and January 31, 1991 for Phase 2. 

TABLE 3: Summary of Laboratory Participation 

Lab Sector Parameters No. Participating No. Responding % 
Response 

Commercial BOD/Solids 37 35 95 

pH/Phosphorus 40 37 93 

Government BOD/Solids 39 36 92 

pH/Phosphorus 47 40 85 

All groups BOD/Solids. 76 -71 93 

pH/Phosphorus 87 77 89 

In both phases of the study, there was a slightly higher response from the commercial labs 
(95 and 93% for the first and second phases of the study) than from the government labs 
(92% and 85 % for the first and second phases respectively). Response in this case was 
taken to mean that the results for at least one parameter of the two shipped in each phase 
of the study were reported.



MOE/CAEAL Study - DRAFT PAGE: 17 

4.2 VERIFICATION OF REFERENCE MATERIAL CONTENT 
4.2.1 Suspended Solids 

The major concerns in the formulation of the test solutions were homogeneity and stability. 

To establish homogeneity, a pilot bulk preparation of 250 litres having a design value of 28 
mg/L was sampled over the entire tank volume. This was carried out in an effort to reveal 
discrepancies in analyte concentration related to mixing. Two 1 litre samples were also taken 
after 1/3 and 2/3 of the bulk mixture had been dispensed. Each of these samples were then 
analysed six times in order to establish the within bottle variation. 

For the samples collected as the tank was drained, the following results were found: 

X = 27.5 mg/L 
SD = 1.4 mg/L 
CV = 5.1 % 

The within bottle results (6 repeat analyses from the same bottle) provided the following: 

X = 28.5 mg/L 
SD = 1.3 mg/L 
CV = 4.6 % 

These results show that the mean and standard deviation of the results from the top to the 
bottom of the tank were not significantly different than those taken from one bottle. This 
indicated that the samples were homogenous. 

During the actual bottling run, the preparations were also sampled a minimum of eight 
times to verify the design values and sample homogeneity. The coefficients of variation 
ranged from 2.5 % to 6.5 % within the individual batches. 
The homogeneity of the suspended solids samples was also confirmed by the returning 
participant lab results as shown in Figure 2. In this plot of suspended solids concentration 
vs. bottling sequence (bottle number), there is a random distribution about the overall mean 
value. This is a direct indication of good homogeneity within the bulk preparations.
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FIGURE 2: Comparison ofMeasured Suspended Solids for Sample SS] Against Bottle Number 

The values obtained by the participating laboratories for solids sample SS1 are plotted against 
bottling sequence in this figure. Bottle number I was filled first while bottle 80 was filled last. 
The central horizontal line represents the overall mean value. The upper and lower lines 
represent the mean i 2 standard deviations. 

To establish stability over time, 24 samples were taken at regular intervals over period of 
three weeks from a stock having a design value of 14 mg/L. The results are as follows: 

DAY 1: X = 14.0 mg/L DAY 12: X = 14.7 mg/L DAY 20: X = 14.3 mg/L 
SD ' = 1.2 mg/L SD = 1.3 mg/L SD = 1.0 mg/L 
CV = 8.7 % . 

CV = 8.8 % CV = 7.0 % 
These results show that there was no detectable decrease in the target value or change in 
the variability of the measurements over the anticipated duration of the study. Monitoring 
of individual samples taken from the actual preparations have shown good stability over a 
period of three months.
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4.2.2 BOD 
Similar steps taken to confirm the quality of the BOD test solutions provided confirmation 
of both homogeneity and stability. ' 

A homogeneity check of BOD was run at the same time and in parallel to the initial pilot 
suspended solids study mentioned above. As with the suspended solids, 17 samples were 
taken from the top of the tank to the bottom for BOD. Large samples were also taken at 
the 1/3 and 2/3 levels of the bulk mixture and were analysed six times each to provide the 
within sample variation. The target value was 20 mg/L BOD. 

The between bottle samples were analysed in duplicate and the following results obtained: 

X = 19.5 mg/L 
SD = 0.41 mg/L 
CV = 2.1 % 

The within sample data showed : 

X = 19.3 mg/L 
SD = 0.52 mg/L 
CV = 2.7 % 

As with the suspended solids results, there was no significant difference between the 
between bottle and within bottle results. 

A plot of the BOD results from the participating labs against bottle number is shown in 
Figure 3. Once again random distribution about the overall mean clearly denotes good 
homogeneity of the bulk mixture. 

Samples taken during the actual runs and analysed over a period of time in all cases showed 
coefficients of variation of less than 3.5 %. Samples taken in parallel to those sent out in 
the study and archived over a period of three months have shown remarkable stability with 
deviations from the target values of less than 10 %.



MOE/CAEAL Study - DRAFT PAGE: 20 

‘- O 

.. 

a 

.. 

.. 

.. 

.. 

a. 

. 

c- 

o 

N

a 

I 
l
I 
l 
I
l

D

U 

12— D D D 
3 11- D d3 ODD 
:9 10— [Dunn I: [I EDI: D D u V s— I: El E] D an no 
.3, — I:I DU DUE] 

— um 
— {Inc} 
I— I: [I E] CI 

annuamoq-

D 

I I I [B I l I I I 

o 20 40 so 80 

aotllo Numb-I 

FIGURE 3: Comparison of Measured BOD for Sample BOD] with Bottle Number 
The values obtained by the participating laboratories for sample BOD] are plotted against the 
order of battling in this figure. The low bottle numbers were filled first. The horizontal line 
represents the mean adjusted to remove extreme outlying values.
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4.2.3 PH 
The pH of the standards and samples employed in this study were verified by measurements 
carried out in at least two laboratories. The values obtained are tabulated in Table 4. The 
results show that for the synthetic standards, the measured values agreed with the target 
values within 1% or better in each case. 
TABLE 4: Verification of pH Standards 

~~ 

~ ~ 

~~ ~ ~~ Sample Target pH NWRI‘ WTC? NWQL“ 
(pH units) Result ' Result Result 

(pH units) (pH units) (pH units) 

PH2 5.0 5.011 5.05 

PH8 6.4 6.381 6.39 

PH] 7.4 7.365 7.42 

PH3 8.4 8.372 8.30 

PH5 9.0 8.915 8.83 

PH6 STP Effluent 9.547 9.46 9.47 

PH4 STP Effluent 
' 

8.16 8.16 
(diluted by 1/3) 

PH7 Creek water r 8.09 

*: NWRI; National Water Research Institute 
WTC; Wastewater Technology Centre, Inorganic Lab Group 
NWQL; National Water Quality LAboratory 

4.2.4 Phosphorus 

The phosphorus content of the synthetic standards used in this study were verified by 
measurements carried out in two laboratories prior to shipment. These results, summarized 
in Table 5, show that the measured values agreed with the target values within at least 3% 
in each case. The repeat measurements (mean and standard deviation shown) performed 
by the NWQL indicate that the preparations were homogenous at the time of shipping.
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TABLE 5: Verification of Total Phosphorus Standards 

Sample Target Conc. N WQL‘ WTC‘ 
Number ' 

(mg-P/ L) Result Result 
(mg-P/L) (mg-P/L) 
(n=s) (n=2) |-——'—'——————_—-————__‘——_—n——d 

TPl 2.199 2.264 t 0.008 2.1 

TP2 1.027 102130.019 1.1 

TP3 1.563 1530:0019 1.6 

TP4 1.538 1516:0012 1.6 

TP5 blank < 0.004 < 0.1 

TP6 0.539 0.5310 i 0.0015 0.6 

TP7 0.154 0.1504:0.0013 0.2 

TP8 0.156 0.1513 1' 0.0009 0.17 

‘: WTC; Wastewater Technology Centre, Inorganic Lab 
Group 

NWQL; National Water Quality Laboratory 

PAGE: 22
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4.3 SUMMARY OF RESULTS FROM PARTICIPATING LABORATORIES 
The analytical results of this study are summarized in Table 6. In this table, the target or 
design values are given in addition to the mean, median and standard deviation of the 
pooled analytical results for all labs. The individual lab data are included in Appendix 2. 
Where possible, we have also calculated the anticipated standard deviation for each target 
value using the precision functions determined by the USEPA in their interlaboratory 
studies (reference 9). 

Suspended Solids; 

The results in Table 6 show that the median suspended solids result falls within 10% of the 
target value in each case. As expected, the mean value is skewed by a few outlying results 
but generally agrees well with the design value. 

The close similarity of the median values to the design indicates that the samples were 
stable during the course of the study. This period was about one month. Our results show 
that aqueous preparations of this type should be stable for up to three months. 

The results generally showed a high degree of variability, with a coefficient of variation (100 
x standard deviation/mean) ranging from 14% at 55 mg/L to 47% at 12 mg/L. In a study 
conducted for the Petroleum Association for Conservation of the Canadian Environment 
(Reference 10), a coefficient of variation of 18% was found for a 30 mg/L sample sent to 
13 labs. In a study cited in reference 11, a variation of 35% was reported for a sample 
containing 15 mg/L suspended solids. These results are generally comparable to those of 
the present study. 

It is of concern that 14 of 71 laboratories reported a non zero value for sample SSS, which 
contained only Milli-Q water. In some cases, results of several ppm were reported. While 
we do not anticipate labs having difficulty in accurately determining suspended solids at 
levels of 100-200 mg / L that are generally encountered in compliance with sewer use bylaws, 
some problems may be encountered with compliance limits of 10-15 mg/L where the results 
are generally less reliable.



TABLE 8: Overall Summary of Results 
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Sample Parameter Overall Standard USEPA False 
Number Median Deviation Std. Dev." Positives'” 

551 S.Solids 22 mg/i. 19.70 20.00 5.01 

852 S.Solids 12 mg/L 11.82 11.00 554 

SS3 S.Solids 29 mg/L 29.69 30.00 5.14 

SS4 S.Solids 22 mg/L 20.44 20.00 5.29 

555 S.Solids 0 mg/L 0.98 0.00 2.66 14/71 

831 S.Solids 45 mg/L 45.33 46.00 5.41 

SBZ S.Solids 38 mg/L 39.87 39.00 7.56 

SB3 S.Solids 55 mg/L 58.99 59.00 850 

$34 S.Solids 45 mg/L 45.98 46.00 5.82 

BODI Total BOD 9 mg/L 13.70 10.00 32.04 1.45 

BOD2 Total BOD 5 mg/L 5.99 5.32 5.05 1.05 

BOD3 Total BOD 17 mg/L 20.95 18.00 25.93 2.25 

BOD4 Total BOD 9 mg/L 12.81 10.00 26.77 1.45 

SB] Total BOD 32 mg/L 3158 31.00 7.91 3.75 

882 Total BOD 24 mg/L 26.97 25.00 9.25 2.95 

SB3 Total BOD 35 mg/L 35.21 34.00 10.77 4.05 

534 Total BOD 32 mg/L 24.26 31.40 11.85 3.75 

TPl Phosphorus 2.20 mg/L 1.81 2.00 057 0.12 

TP2 Phosphorus 1.03 mg/L 0.95 1.00 0.30 0.061 

TP3 Phosphorus 156 mg/L 1.37 150 0.39 0.089 

TP4 Phosphorus 1.54 mg/L 1.35 1.48 0.40 0.088 

TPS Phosphorus 0 mg/L 0.17 0.03 0.70 0.055 41/73 

TP6 Phosphorus 0539 mg/L 0.49 052 0.21 0.034 

TP7 Phosphorus 0.154 mg/L 0.18 0.16 0.13 0.014 

'I‘P8 Phosphorus 0.156 mg/L 0.23 0.16 057 0.014

24
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Sample Parameter Standard USEPA False 
Number Deviation Std. Dev.“ Positives‘" 

PHI pH 7.4 pH units 7.43 7.45 0.12 0.069 

PHZ pH 5.0 pH units 5.08 5.05 0.12 0.034 

PH3 pH 8.4 pH units 8.27 8.30 0.24 0.084 

PH4 pH 8.16 # pH units 7.72 7.70 0.28 

PHS pH 9.0 pH units 8.87 8.91 0.22 0.093 

PH6 pH 9.46 ## pH units 9.19 9.20 0.36 

PH7 pH 8.1 ### pH units 8.01 8.06 0.26 

PH8 pH 6.4 pH units 6.43 6.43 0.11 0.055 

‘2 Based on WTC lab results for BOD and Solids, 
Calculated from reagents added for pH and Phosphorus 

"2 Calculated from USEPA precision function as described in Ref 9 
“‘: Value above MDL reported for blank 
#: Skyway SI'P effluent, diluted by 1/3 
##: Skyway SI'P effluent, undiluted 

###: Spencer Creek water 

BOD; 

As with the solids results, the median BOD value fell within 10% of the target while the 
means were skewed by outlying results. The closeness of the medians to the expected result 
again indicates that the samples were stable through the course of the study. Our results 
indicate that the samples are stable for about three months when refrigerated. 

The BOD results showed a higher degree of variability than the solids. The coefficient of 
variation ranged from 31% at 35 mg/L to 84% for the 5 mg/L sample. As evident from 
Table 6, this variability is much greater than that expected from the USEPA between-lab 
precision data (reference 9). There are several possible reasons for this. Firstly, no data 
were rejected during the mean calculations in our study. The rejection criteria used in the 
two studies are probably different. Secondly, the results of this study were obtained by a 
wide variety of methods while those of the USEPA were determined by uniform legislated 
methods. Thirdly, many of the labs in the current study are not professional analytical labs, 
but focus primarily on treatment plant optimization. The labs incorporated in the USEPA 
studies are usually comrnerical and government labs specializing in analysis. All of these 
factors would increase the between-lab variability in the present study. The results described 
in section 4.2 of this report indicate that the samples distributed were homogenous and did 
not contribute unduly to the interlab variability.
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The results of this study indicate that labs should generally not have'difficulty measuring 
BOD at typical sewer use compliance concentrations (150-300 mg/L), however, values in the 
10-15 mg/L range may be suspect. 

DE: 

The mean and median results of the pH analyses were in all cases extremely close to the 
target values, shown in Table 6. We note, however, that the values obtained for the pH 8.4 
and 9.0 samples were lower than the design value by 1-2%. This may be due to a reduction 
in pH arising from carbon dioxide absorption by these alkaline samples. Alternatively, it may 
reflect a calibration problem. 

The coefficient of variation for these samples ranged from 1.6-3.0% for the synthetic 
standards to 3.2-3.6 for the sewage and creek water samples. The higher variability in 
measurements of the natural samples may reflect some sample instability or a problem 
measuring real samples. Some participants reported that the pH of sample number PH6 
drifted to a lower value with time. 

To ascertain whether the sample pH did change with time, the measured sample results 
were plotted against the elapsed time between the shipping date and the reported date of 
analysis. Figure 4 shows such a plot for the sewage sample PH6. The following figure 
(Figure 5) shows the ratio of values obtained for the STP effluent (sample number PH6) 
and that of the standard having a pH of 9.0 (sample number PHS) plotted against elapsed 
time. Both plots show a very slight reduction in pH as the samples aged. One of our own 
laboratories did notice a drift in the pH on exposure to air during the measurement but two 
others did not. It is also odd that the diluted sewage has a much reduced pH compared to 
the undiluted material. This may indicate that some complex chemical change occured in 
the sample as the result of the dilution. Because of these uncertainties, we cannot conclude 
that the greater variability noted with the natural samples is solely the result of lab 
problems.
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FIGURE 4: Measured Results for Sample PH6 as a Function of Time Between Shipping Date 
and Analysis Date 

The results obtained for the SIP efiuent sample PH6 are plotted against the time elapsed 
between the shipping date and the reported analysis date in this figure. The horizontal line 
represents the overall mean result.
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FIGURE 5: Ratio of Values Obtained for Sample PH6 and PH5 versus Time Elapsed Before 
Analysis 

The ratio of results obtained for the S1? sample (number pH6) and the synthetic standard 
having a pH of 9.0 (sample number PH5) is plotted against the time elapsed between the 
shipping date and the reported analysis date.
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Total Phosphorus: 

As the results of skewing by outlying results, the mean results lie up to 35% from the target. 
In all but one case, the medians fall within 5% of the expected value. The exception is the 
2.2 mg/L standard, where the median lies 10% from the target. Analysis of this sample by 
the NWQ Laboratory confirmed the calculated value of 2.2 while the WTC labs found 2.1. 
This suggests that the fault does not lie with the sample itself but may indicate a general 
failure of the phosphorus methods at concentrations of 2 ppm.‘ 

We note that one lab reported that they had analysed the samples for another lab and found 
that the two supposedly identical samples gave different results. We were not, however, able 
to establish where the source of the variation lay. During preparation of the samples, every 
40th sample in each batch was measured. As shown in Table 5, the measurements showed 
a coefficient of variation of less than 1 %, indicating that the samples were, to the best of 
our knowledge, homogenous at the time of shipping. 

A second lab reported that they noted low recoveries with their method when acid preserved 
samples, such as in this study, were analysed. 

The coefficient of variation for these samples ranged from 26% at 2.2 mg/L to over 100% 
at 0.15 mg/L. These deviations exceed those predicted by the USEPA 5 to 10 fold. Similar 
factors to those described previously in this section for BOD may contribute to this excessive 
variability. 

About one half of the participating labs reported non-zero values for the blank, which was 
prepared from Milli-Q water preserved with 0.3% sulphuric acid and verified by the NWQL. 
Of these, 32% (13/41) reported values greater than 0.1 ppm. The mean value for the blank 
over all labs was 0.17 i 0.70 mg/L. Thus, a large percentage of labs would report values 
greater than 0.5ppm on a sample containing no phosphorus. Many labs would have difficulty 
accurately measuring phosphorus down to a compliance limit of 0.5ppm such as has been 
proposed for STP effluent. A great deal of effort would be required to confirm results at this 
level.
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4.4 ON THE ASSIGNMENT OF FLAGS, BIAS AND PERFORMANCE 
The results from the NWRI database assessment process are compiled in Appendices 2 to 
6 of this report. This compilation includes a complete data summary with minimal statistics 
(Appendix 2), the Youden assessment of bias and flags (Appendix 3), a comparison of 
performance (Appendix 4), laboratory specific appraisals (Appendix 5), and a graphical 
illustration of how the reported results compare to the interlab medians. 

On Discerning Bias 
Bias in the context of this report is viewed as a systematic error normally attributed to 
incorrect calibration. It is discerned from the whole data set provided using the techniques 
described in section 3.3.1 of this report and the enclosed references. It is therefore accepted 
as a relative bias, but may be viewed as an inaccuracy if the group of labs with central 
tendency are intercalibrated to an absolute standard, such as NBS material. 

The occurence of bias is documented in Appendix 3 and summarized in Appendix 4. 
laboratories are encouraged to review the bias issue with reference to the graphics for their 
lab (see Appendix 6). If the bias is serious, laboratories are encouraged to review this matter 
with the "users of the data". 

An examination of the bias assessment for each parameter, summarized below, shows that 
between 10 and 20% of the labs would be assessed as biased using the Youden technique. 

SUMMARY OF BIAS ASSESSMENT 
Parameter Biased High Biased Low 20 of Labs Biased 

Susp. Solids 3 / 71 3 / 71 8% 
BOD 2/57 8/57 18% 
pH 4/ 75 3 / 75 9% 
Phosphorus 6/73 7/73 18% 

Assigning Flags 

The formulae used to assign flags were described in section 3.3.1 of this report and the 
included references. To create the criteria for the flagging of results that deviate from target 
values requires knowledge of how the precision varies as a function of concentration. The 
precision data in Appendix 2 may be plotted as a function of the mean values, but these 
data are badly tainted by outliers. To improve the relationship, the authors have arbitrarily 
chosen to remove 10% of the lowest and 10% of the highest results and recalculated the 
precision for each sample. These are shown graphically in Figures 6,7,8 and 9.
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These graphs are referred to as precision functions. The slopes estimate the concentration 
error increment (CEI) while the intercept provides an estimate for one half the basic 
accepatable error (BAE). 

Three of the parameters (Suspended solids, BOD and phosphorus) are well behaved. The 
relationship for pH is not well behaved and it was decided to accept a basic error of 0.25 
and employ no increment. More data is required for pH in order to establish a clean 
relationhip between precision and concentration. 

The flagging criteria for each parameter are found in the header lines of the tables in 
Appendix 3. The criteria as set were able to isolate about 1/5 to 1/3 of the data as deviating 
from interlab medians. Individual flagged results are given are given in Appendix 3 and are 
Summarized in Appendix 4. The reader should note that the flagging process is an advisory 
that can quickly isolate erratic or very imprecise laboratories. 

Performance 

A summary of laboratory performance is given in Appendix 4. There are four tables; one 
for each parameter, and a fifth that merges all parameters. This last table summarizes the 
relative performance of laboratories. It should be mentioned that this last table excludes the 
blank sample (sample number .885) in the suspended solids study. 

In comparing performance it is understood that excellence is achieved when no flags or no 
bias have occurred. Poor performance is indicated if many flags and many biased parameters 
occur. Laboratory managers are encouraged to react constructively if they incur many flags 
and biases. For some laboratories, an internal review is in order. It should be noted that the 
concept of poor is academic and is an issue requiring consultation between analyst and the 
user of the data. 

Laboratory specific Appraisals 

An appraisal has been prepared that is specific to each laboratory. These are compiled in 
Appendix 5. They are capsule summaries created by a computer reading of the Youden 
outputs (Appendix 3) and incorporating the criteria listed on the first page of Appendix 5. 
Please note that sample SSS in the suspended solids series was removed from the data set 
for the purposes of these appraisals. In the suspended solids appraisals, sample numbers 1 
to 4 refer to $51 to SS4 while 5,6,7,and 8 refer to SB1, SB2, SB3 and SB4. In the BOD 
appraisals, numbers 1 to 4 refer to BOD1 to BOD4 while 5,6,7, and 8 refer to SB1, SB2, 
SB3, and SB4. For pH and phosphorus the numbers refered to in the appraisals are the 
same as the sample numbers. 

Graphics
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Appendix 6 is a graphics package illustrating the results reported versus the interlaboratory 
median. The graphs are given to visualize the performance appraisals. 

4.5 COMPARISON OF COMMERCIAL AND GOVERNMENT LABORATORIES 
To address the question of whether the government and commercial labs were similar or 
different with respect to performance required splitting the database into two groups and 
processing parallel outputs. These outputs are located in Appendix 7. The first eight tables 
are the data summaries and the associated statistics for the government and commercial lab 
groups. The second set of tables in Appendix 7 contain the flag and bias summaries. 

Table 7 gives the interlaboratory medians for the two groups of labs. The medians are so 
similar that one can quickly conclude equivalency. 

TABLE 7: Comparison of Interlaboratory Median Values 

~~~ ~ ~ ~~~ 

~~ 

Parameter Lab Sector Sample Number 
7 

No. 

5 6 7 
' 

8 9 

Suspended Solids Government 20.0 11.0 30.0 20.0 0.0 45.0 38.3 58.5 45 34 

Commercial 20.0 11.7 30.0 20.0 0.06 47.0 40.0 60.0 47 38 

BOD Government 9.0 6.0 17.0 9.0 30.0 25.0 32.8 32.0 21 

Commercial 10.0 5.1 19.0 10.0 31.1 255 35.0 31.0 36 

pH Government 7.45 5.05 8.36 7.67 8.93 9.20 8.02 6.42 40 

Commercial 7.44 5.05 8.30 7.85 8.91 9.26 8.13 6.44 37 

Phosphorus Government 2.00 1.00 1.50 1.47 0.02 052 0.150 0.155 39 

Commercial 2.10 1.03 154 151 0.063 0.54 0.159 0.160 37 

Comparison of the precision of each of the groups did not allow firm conclusions to be 
drawn since each set of data is badly tainted with outlying results. 

A second approach to comparing the two lab sectors was to assess the frequency of flags 
assigned (by the Youden output) and the frequency of biases. These results are given in
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Table 8. The table shows that the flagging frequency is not the same for the two groups. 
This difference is not, however, clear cut since the flagging formula includes both slight 
deviations as well as gross deviations. 

Both groups display a similar number of biased situations but caution must be excersised 
in the drawing of conclusions since the existence of bias does not indicate the magnitude of 
the bias. 

Based on these findings, therefore, it is the opinion of the authors that there is no major 
difference in the overall performance of commercial and government labs in this study. 

TABLE 8: Comparison of Frequency of Flags and Bias Between Government and 
Commercial Labs .

* 

Parameter Laboratory Sector 

Government Commercial 
(%) (%) 

Median Susp Solids 22 25 
Percentage 
of Results BOD 12.5 12.5 

Flagged pH 25 12.5 

Phosphorus 

Percentage of Susp Solids 9 (3/34) 8 (3/38) 

Labs Biased BOD 24 (5/21) 14 (5/36) 

pH 12.5 (5/40) 5 (2/37) 

Phosphorus 12.8 (5/39) 22 (8/37) 

Note: Values in brackets are the ratios of biased labs 
to the total number of labs in the study
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4.6 COMPARISON OF METHODS USED FOR TOTAL PHOSPHORUS 
The address the question of whether the methods used for total phosphorus influence the 
estimation of phosphorus, the original data file was separated into several method 
subgroups. The groupings considered were: 

HACH kit (a simple manual process) 
Automated methods ( eg. Technicon) 
ICP (inductively coupled plasma emission methods) 
Molybdate methods employing stannous chloride 
Molybdate methods employing ascorbic acid and antimony tartrate 

The original data set is included as Appendix 2, while the separation of the data into the 
above subgroups is given in Appendix 7. The reader should note that these summaries and 
the associated statistics include all data, including biased labs and those results that are 
probable outliers.These extreme results clearly influence the mean values and certainly 
impact on estimates of the interlab precision. 

A comparision of median values for the five method groups is given in Table 9. Medians are 
used here rather than means since the median is robust and very insensitive to outliers. 

TABLE 9: Comparison of Interlaboratory Median Values for Phosphorus 

Method Sample Number Number 
of 

1 2 3 4 5 6 7 8 Labs 

HACH 1.9 0.83 1.42 1.30 0.020 0.460 0.145 0.125 18 

Automated 2.14 1.025 1.605 1.66 0.080 
_ 

0.483 0.148 0.155 6 

ICP 2.14 1.035 157 152 0.135 0.565 0.190 0.210 8 

Stannous chloride 2.01 1.070 1.480 1.48 0.020 0520 0.160 0.160 15 

Ascorbic Acid 2.08 1.025 152 1515 0.030 0540 0.158 0.160 20 

TOTAL 2.01 1.00 150 1.48 0.030 0520 0.158 0.160 75 

Target Values 2.20 1.03 156 154 0.000 0540 0.154 0.156~~
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The medians for the samples analysed by the different methods generally agree with each 
other with one exception. The medians obtained by labs using the HACH method are 
significantly lower than those obtained by other methods, and are lower than the target 
values for each sample. For each sample analysed by labs using the HACH method, there 
are perhaps 6 of 18 results that are distinctly low. This may be a methods failure or reflect 
a problem in some labs that use that particular method. At this time, we cannot distinguish 
between these two possibilities but if the problem is not determined and corrected, those 
labs using this method will continue to frequently underestimate phosphorus in plant 
discharges to receiving water. 

A comparison of the interlaboratory precision estimates for the 5 phosphorus methods is 
shown in Table 10. The reader should note that these are standard deviations for all data 
and are tainted by outliers. As such, it is difficult to draw conclusions without further 
refinement of the data. With that caution in mind, however, the data appear to suggest that 
the automatic methods and ICP determinations are more precise at the higher 
concentrations (samples 1 to 4, 1 to 2 mg/L) than other methods. At concentrations less 
than 1 mg/L, these methods show similar precision to the other methods. 

TABLE 10: Comparison of Interlaboratory Precision for Phosphorus 

Method Sample Number Number 
of Labs 

1 2 3 4 5 6 7 8 

HACH 0.61 0.25 0.45 0.43 0.19 0.18 0.08 0.08 18 

Automated 0.15 0.19 0.15 0.30 0.07 0.15 0.05 0.05 6 

ICP 0.23 0.15 0.17 0.18 0.06 0.08 0.08 0.09 8 

Stannous 0.61 0.32 0.49 0.40 0.08 0.16 0.07 0.07 15 
chloride 

Ascorbic Acid 052 0.33 0.31 0.39 1.53 0.28 0.21 1.10 20 

TOTAL 056 0.29 0.38 0.40 0.69 0.21 0.13 056 75 

Target Values 2.20 1.03 156 154 0.00 054 0.154 0.156 75
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4.7 LAB PERFORMANCE WITH DUPLICATE PAIRS 
The overall mean result and the pooled standard deviation of the differences between 
duplicates for each of the six duplicate pairs are summarized in Table 11. 

The between duplicate standard deviations were calculated as described in Section 3.3.5. 
The overall standard deviations were derived from the data shown in Appendix 2, refined 
to remove outliers as described in Section 3.3.5. ' 

TABLE 11: Summary of between-duplicate standard deviations 

Sample Mean 1 Between Mean 1 Overall % of Total Variability 
Duplicate Standard Standard Dmat'on Occuring Within Lab 

Deviation 

BOD Pair #1 9.19 1 1.75 9.19 1 3.03 58 

BOD Pair #2 32.30 1 2.10 32.30 1 8.08 26 

Solids Pair #1 19.45 1 1.93 19.45 1 2.92 66 

Solids Pair #2 45.77 1 1.79 45.77 1 5.49 33 

Phosphorus Pair #1 0.169 1 .023 0.169 1 0.101 23 

Phosphorus Pair #2 1.36 1 0.09 1.36 1 0.39 23 

The results provide an estimate of the within lab variability for these parameters. 
Comparison of the coefficient of variation for the duplicates with those calculated for the 
overall data (described in Section 4.3) demonstrates that, as expected, the within lab 
precision is less than the between lab precision. The within lab variability is not trivial, 
however. For example, the within lab variability for BOD accounts for about 26% of the 
total variability from all sources at the high end of the concentration range used in this study 
and 58% at the low end. For Suspended solids, the within lab variability accounts for 33% 
at the high end and 66% at the low end. For phosphorus, the within lab precision accounts 
for about 23% at both the high and low ends. It is clear from these results that the within 
lab precision cannot be dismissed as a factor contributing to the variability between 
laboratories in this study. 

As described in Methods, the differences between the results obtained with the duplicate 
pairs were compared against the pooled variances shown above. Differences greater than 
two standard deviations apart were flagged as suspect. Twenty four % of the labs produced 
flagged results for one pair of BOD duplicates. Nine % were flagged for both pairs. Thirty
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two % of labs were flagged for one suspended solids pair, _while nine % were flagged for 
both pairs. In the phosphorus series, thirty four % of labs were flagged in at least one of the 
duplicate pairs. Only one lab (1.4%) was flagged for both phosphorus pairs. Three % of labs 
were flagged for all four pairs in the BOD and solids series but no labs were flagged for all 
six pairs. 

Plots of the results obtained with the duplicate pairs are given as Figures 10,11 and 12. 
Figures 11 and 12, showing the results for BOD and phosphorus, display a cigar shaped 
distribution, indicative of systematic error in the measurements of some labs. The suspended 
solids results, shown in Figure 10, show a much more random distribution, suggesting 
minimal systematic error.
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FIGURE 10: Comparison of Results of Duplicate Pairs for Suspended Solids 

Upper Panel: Target concentration was 20 mg/L 
Lower Panel: Target concentration was 46 mg/L
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Upper Panel: 9 mg/L target 
Lower Panel: 32 mg/L target
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FIGURE 12: Comparison of Results of Duplicate Pairs of Phosphorus Samples 

Upper Panel: 0.15 mg/L target 
Lower Panel: 1.55 mg/L target
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5.0 QQNCLUSIONS AND RECOMMENDATIONS 

The Youden bias assessment showed that less than 20% of the labs were biased with respect 
to their suspended solids, BOD, pH and phosphorus results. Program and laboratory 
managers as well as analysts are encouraged to review their lab-specific appraisals, 
performance summaries and graphics to assess whether their labs produce data of sufficient 
quality to meet their requirements 

The results displayed a high degree of variability for BOD and suspended solids, rendering 
low level measurements from a large fraction of labs unreliable. Interpretation of these 
results would be difficult without a great deal of work to improve the precision or 
independently confirm the results. Our study indicates that a significant portion of labs 
Would have difficulty providing reliable results for BOD and SS in the proposed compliance 
range of 10 to 15 mg/L. 

The results indicate that most labs would have little difficulty in obtaining reliable pH 
results in the compliance range of 5 to 9 pH units. The results of the real effluent samples 
were, however, much more erratic than the synthetic standards. Further work would be 
required to establish whether this was a problem with the sample itself or the laboratory 
measurements. 

The phosphorus results indicate that most labs are able to produce results approximating 
the target values however, the results over all labs are characterized by a high degree of 
variability and a possible difficulty in accurately measuring phosphorus concentrations 
greater than 1.5 mg/L. A high percentage of labs reported a value greater than their 
detection limit for the phosphorus blank. This could complicate the interpretation of results 
at the proposed compliance limit of 0.5 mg/L. 

Commercial and government laboratories appear to perform equally well based on interlab 
median values for all four parameters. Further work using real effluent samples would be 
required to firmly establish any differences in performance. 

Laboratories using the HACH method for phosphorus often underestimate the 
concentration of phosphorus in distilled water standards (0 to 2 mg/L range). In the hands. 
of some labs, the method was often adequate but many others underestimated phosphorus 
in an apparently random manner. 

We recommend that a copy of this report be distributed to the participating labs to allow 
lab staff involved in making measurements the opportunity to react to the findings and 
correct any problems that may have been identified. 

We also recommend that followup studies be implemented for phosphorus and pH in 
particular, using real effluent matrices in order to clarify the erratic behaviour of the pH and
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phosphorus results, clarify the deviations of labs employing the HACH method, and 
establish whether any differences exist between the commerical and government lab sectors 
when analyzing real effluents.
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Appendix 1: PARTICIPATING COMMERCIAL LABS 

A & L Canada Laboratories East, Inc. 
211 Advance Blvd., Unit 8 
Brampton, Ontario MT 488 
Accurassay laboratories Ltd. 
3 Industrial Drive 
Kirkland Lake, Ontario 
PSN 3.11 

Aecutest laboratories Ltd. 
146 Colonade Road, Unit 8 
Nepean, Ontario 
KZE 7Y3 

Alpha Laboratories Inc. 
285 Lesmill Road 
Don Mills, Ontario 
M38 2V1 

Anamol Laboratories 
83 Citation Dr., Unit 9 
Concord, Ontario UK 254 

ARECO Canada Inc. 
28 Concourse Gate 
Nepean, Ontario 
KZE 717 

Barringer Laboratories Ltd. 
5735 McAdam Road 
Mississauga, Ontario 
L42 1N9 

Beak Analytical Services 
14 Abacus Road 
Brampton, Ontario 
151‘ 587 

Bondar-Clegg & Co Ltd 
5420 Canotek Rd. 
Gloucester, Ontario 
Kl! 9GZ 

Pulp & Paper Research Institute 
570 St. John’s Blvd. 
Pointe Claire, Quebec 
H9R 319 

Canviro Analytical laboratories Ltd. 
50 Bathurst Drive, Unit 12 
Waterloo, Ontario 
N2V 2C5 

Laboratory Services 
Canadian Operations 
Clayton Environmental Consultants 
949 McDougall Avenue 
Windsor, Ontario 
N9A 1L9 

Conestoga-Rovers & Associates Ltd. 
86 Rankin Street 
Waterloo, Ontario 
NZV 1V9 

Environmental Services Lab 
2800 Montreal Road 
Cornwall, Ontario 
K6H 6N8 

Dillon Environmental laboratories 
215 Traders Boulevard East 
Missisauga, Ontario 
L42 2E5 

Dillon Mills Laboratories Inc. 
348 Centre St. 
Petrolia, Ontario 
NON 1R0 
P78 SE] 

EAG Analytical Services 
475 Cochrane Drive, Unit 13 
Markham, Ontario 
L3R 9R5 

Enviroclean 
921 beathome Street 
London, Ontario 
N52 3M7 

Frne Analysis Laboratories 
83 Bigwin Rd., Unit 8, Hannon 
Hamilton, Ontario 
LOR 1P0 

Analytical laboratory 
Gore & Storrie Research Centre 
55 Research Road 
Tomato, Ontario 
M46 268 
Integrated Explorations 
189 McCurdy Road 
Guelph, Ontario 
NIH 6N8
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Iakefield Research 
185 Concession St. 
Lakefreld, Ontario 
K0L 2H0 

Lambton Scientific 
391 Vidal Street South 
_Samia, Ontario 
NTl'7Ll 

Microbe Incorporated 
&5 Midpark Road 
London, Ontario 
N6N IBZ 

Nor-lab Environmental Services Inc. 
Lakehead University 
Oliver Road 
Thunder Bay, Ontario 

Ortech international 
2395 Speakman-Drive 
Mississauga, Ontario 
[SK 133 

Paracel Laboratories Ltd. 
2319 St. Laurent Blvd, Unit 100 
Ottawa, Ontario 
KJG 4K6 

Pollutech Environmental Ltd. 
768 Westgate Rd. 
Oakville, Ontario 
L6L 5N2 

Polytechnic Laboratories Ltd 
1947 Mattawa Avenue 
Mississauga, Ontario MX 1K8 
Proctor & Redfem Ltd. 
45 Green Belt Dr. 
Toronto, Ontario 
M3C 3K3 

Room FGll, Frost Building 
Department of Chemistry 
Queen’s University 
Kingston, Ontario 
K7L 3N6 

R and R Laboratories 
c/o Chemistry Department, Trent University 
Peterborough, Ontario 
K91 788 

RD. Pickard Environmental Centre 
655 Sheft‘ord Rd. 
Gloucester, Ontario 
K11 868 

Retek Resource Recovery Inc. 
66 Mohawk Street. Unit 18 
Brantt'ord, Ontario 
N38 2W3 

Technical Services Laboratories 
1301 Fewster Dr. 
Mississauga, Ontario MW 1A2 
Technitrol Expertise inc. 
637 Petrolia Road 
Downsview, Ontario 
M31 2X8 ' 

Thunder Bay Analytical Laboratories Inc. 
1081 Barton Street 
Thunder Bay, Ontario 
P73 5N3 

Walker laboratories 
2800 Townline Road 
Thorold, Ontario 
LZV 3Y8 

XRAL Environmental 
Division of SOS Supervision Services Ltd. 
1903 Leslie Street 
Don Mills, Ontario 
M38 2M3 

Analytical Services Division 
Zenon Environmental Inc. 
5555 North Service Road 
Burlington, Ontario 

, 

L7L 5H7



PARTICIPATING GOVERNMENT LABS 

Alliston WPCP 
RR. 2, Concession 3 
Alliston, Ontario 
DOM 1A0 

Aylmer Lagoon 
Elgin Area Water System 
Lakeshore Road 
(5 km east of Port Stanley) 
St. Thomas, Ontario 
NSP 3V6 

Batawa WPCP 
Bay Street 
Trenton, Ontario 
K8V 5R5 

Brantt'ord WPCP 
Ontario Ministry of Environment 
Mohawk Street 
Brantl‘ord, Ontario 
N31" SS] 

Sewer Use Control 
City of Brantt'ord 
c/o Sewage Treatment Plant, Mohawk Road 
Brantford, Ontario 
N3T 515 

Guelph Water Pollution Control Plant 
544 Wellington Street W. 
Guelph, Ontario 
NIH 316 

Greenway Pollution Control Centre 
109 Greenside Avenue 
London, Ontario 

City of Thunder Bay, WPCP 
500 East Donald Street 
Thunder Bay, Ontario 
P7E 5V3 

Collingwood Water Pollution Control Plant 
3 Birch Street 
Collingwood, Ontario DY 218 
Corbett Creek WPCP 
2595 Thickson Road, RR#2 
Whitby, Ontario 
LlN 516 

West Windsor Pollution Control Plant 
4155 Ojibway Parkway 
Windsor, Ontario 
N9C 4A5 

Corunna P.V. WPCP 
Beresford Street North 
Corunna, Ontario 
NON IGO 

Dresden WPCP 
Camden Street 
Dresden, Ontario 
NOP 1M0 

Ear Falls Water Treatment Plant 
Gold Pines Road 
Ear Falls, Ontario 
POV 1m 
Edwardsburgh WPCP 
HIGHWAY 2 EAST 
Prescott, Ontario 
KOE 1T0 

Elliot Lake Water Treatment Plant 
200 Spane Road 
Elliot Lake, Ontario 
PSA 1X2 

Frankford Water Pollution Control Plant (MOE) 
56 Trent Street North 
Frankford, Ontario 
KOK 2C0 

Goderich Pollution Control Plant 
211 Sunset Drive 
Goderich, Ontario 
N7A 4C7 

Highland Creek Treatment Plant 
51 Beech Grove Drive 
Scarborough, Ontario 
M15 313 

Humber Water Treatment Plant 
130 The Queensway 
Toronto, Ontario 
M8Y 1H9 

Innisfil WPCP 
Moyer Ave. and 6th Conces., 
Innisl'rl Township 
Lel'roy, Ontario 
101. 1W0 

Marathon Water Pollution Control Plant 
41 Howe Street 
Marathon, Ontario 
POT 2130



Merrickville WPCP 
Hwy #2 East 
Prescott, Ontario 
KOE ITO 
Dee Avenue Laboratories 
Metro Toronto Department of Works 
30 Dee Avenue 
Weston, Ontario 
M9N 159 
Millbrook WPCP 
2.5 Centennial Lane 
(c/o Ministry of Environment, Box #340) 
Millbrook, Ontario 
UJA lGO 

Ministry of Environment 
3 Deloro Road 
Deloro, Ontario 
KOK 2M0 

Haldimand Norfolk Water Supply 
Ministry of Environment 
Regional Road #55, Concess.#1, Lot#6 
Nanticoke, Ontario 
NOA 1U) 

MOE Lakevicw Water Pollution Control Plant 
1300 Lakeshore Rd. East 
Mississauga, Ontario 
LSE IE9 

Moosonee Water Pollution Control Plant 
Ministry of Environment 
Resources Road 
Moosonee, Ontario 
POL 1Y0 

Municipality of Metropolitan Toronto 
Laboratory, Main Treatment Plant 
9 Leslie Street 
Toronto, Ontario 

Nakina WPCP 
PO. BOX 63, River Road 
Nakina, Ontario 
PUT 2H0 

Napanee Water Pollution Control Plant 
75 East Street

Y 

Napanee, Ontario 
K7R 153 

Petawawa WPCP 
1 East Street South 
Petawawa, Ontario 
KBH 2X4 

Peterborough Wastewater Treatment Plant 
Sharon Avenue 
Peterborough, Ontario 
K9H 3R9 

Port Hope Water Pollution Control Plant 
Lake Street 
Port Hope, Ontario 
LIA 3V9 

Preston Water Pollution Control Plant 
395 Montrose Street South 
Cambridge, Ontario 
N3H 481 

Pringle Creek WPCP No 1 
2595 Thickson Road South, RR#2 
Whitby, Ontario 
LIN 516 

Pringle Creek WPCP N0 2 
2595 Thickson Road South, RR#2 
Whitby, Ontario 
LlN 5R5 

Regional Lab of Hamilton-Wentworth 
700 Woodward Avenue 
Hamilton, Ontario 
LBH 6P4 

Skyway WWI'P, Laboratory 
1125 Lakeshore Blvd. 
Burlington, Ontario 

Seaway Pollution Control Plant 
30 Prosperity Avenue 
Port Colbome, Ontario 
1.3K 5X9 

Stratford WPCP 
Ministry of the Environment 
701 West Gore Street 
Stratford, Ontario 
M5A 688 
Town of Strathroy 
475 Metcalfe Street West 
Strathroy, Ontario 
N7G 1N8 

Amprior Sewage Treatment Plant 
233 Albert Street 
Amprior, Ontario 
K78 2M4 

Town of New Liskeard 
200 Lakeshore Road 
New Liskeard, Ontario 
POJ 1P0 

Trenton WPCP 
Bay Street 
Trenton, Ontario 
KBV 5R5



Main Street Water Pollution Control Plant 
Main Street 
Penetanguishene, Ontario 
UJK 1P0 

Tottenham Lagoon 
Village of Tottenham 
18 Queen Street N. 
Tottenham, Ontario 
LOG 1W0 

Waterloo WPCP 
190 University Ave. E. 
Waterloo, Ontario 
N2! 329 

West End Sewage Plant 
55 Allen's Side Road 
Sault Ste Marie, Ontario 
PGA 5L2 

Wheatly WPCP 
lst Concession Road, Wheatley 
(1.5 miles south of Wheatley, off Kent Road #1) 
Wheatley, Ontario 

Whitney & Tisdale WPCP 
220 Algonquin East 
Timmins, Ontario MN 183
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H0009 
H0023 
H0028 
H0042 
H0072 
H0127 
H0147 
H0148 
H0149 
H0179 
H0198 
H0211 
H0238 
H0239 
H0243 
H0247 
H0248 
H0255 
H0266 
H0305 
H0335 
H0337 
H0364 
H0370 
H0377 
H0380 
H0390 
H0404 
H0417 
H0418 
H0427 
H0428 
H0429 
H0430 
H0431 
H0433 
H0439 
H0441 
H0447 
H0448 
H0456 
H0460 
H0462 
H0463 
H0464 
H0468 
H0471 
H0476 
H0477 
H0480 
H0482 
H0485 
H0489 
H0493 

SAMPLE RESULTS 

DATA SUMMARY 
MISA INTERLAB STUDY 01 SS 
PRINTOUT PREPARED: 91/02/06. 
PARAMETER: SUSPENDED SOLIDS 

r—n-I 
00‘ 

.. O
N 

..... 

N p.- o H 

U 0‘ . UI 
nag-Ino- 

[0 lb - 
AA

MO . 
AA 

M 

I-‘ 

H 

‘0 

.

. 

AA 

AAA

u 

N 

HUI-b 

I-u-Iun-u-H-I 

MN 

H 

H 

a

m 

.

. 

A 

AAA 

H D 

A 

AAA 

45. 
40. 
45. 
48. 
48. 
47. 
45. 

44.5 
43. 
43. 
49. 
45. 
43. 
30. 
51. 
35. 
46. 
44. 
34. 
54.8 
43. 
34. 
46.8 
48.4 
38. 
46. 

55. 
44. 

45. 
47. 
39. 
36. 
46. 
60. 
45. 
37. 
50. 
56. 
45. 
38. 
43. 
47.28 
40. 
48. 
47. 
52. 
50. 
46. 
44. 

MG/L



‘ DATA SUMMARY 
HISA INTERLAB STUDY 01 SS 
PRINTOUT PREPARED: 91/02/06. 

PARAMETER: SUSPENDED SOLIDS MG/L 
SAMPLE RESULTS 

1 2 3 4 5 6 7 8 9 

LAB 
H0497 19. 11. 27. 22. < 1. 47. 39. 61. 48. 
H0498 16. 6. 25. 15. .0 44. 37. 61. 41. 
H0506 20. 11. 30. - 19. < 1. 47. 39. 60. 46. 
H0511 21. 12. 32. 20. .0 48. 40. 62. 49. 
H0514 21. 13. 32. 22. .0 48. 82. 61. 46. 
H0516 17. 9. 27. 18. 2. 46. 38. 59. 47. 
H0524 20. 14.3 30.5 13.1 2. 45. 55. 75. 60. 
H0526 16.4 12.9 28.4 23.2 .o 54.7 51.8 60.8 48. 
H0528 20. 12. 28. 18. < 2. 45. 37. 58. 45. 
H0529 23. 13. 30. 21. .o 50. 46. 66. 48. 
H0533 20. 12. 29. 16. .0 49. 38. 61. 50. 
H0535 20.6 12. 31.6 20.4 13.7 45.2 49. 60.6 35.8 
H0538 20. 14.3 30.5 17. .0 48. 53. 7s. . 

H0542 20. 12. 27. 20. < 1. 4o. 36. 57. 42. 
H0551 13. 12. 29. 20. < 1. 51. 32. 51. 42. 
H0552 19. 10. 30. 20. .0 46. 39. 46. 46. 
H0999 19.2 8.4 27.4 16. .0 36. 38 5 58. 44.5 

TOTAL LABS REPORTING 71 71 71 71 71 71 71 71 71 

TOTAL LABS USED 71 71 
' 

71 71 50 71 71 71 71 

MEAN 19.70268 11.81704 29.69380 20.44296 .98220 45.33352 39.87535 58.99620 45.98225 
STD DEV 5.01269 5.53712 5.14144 5.29284 2.66327 5.41099 7.56100 8.49565 5.82389 
MEDIAN 20.00000 11.00000 30.00000 20.00000 .00000 46.00000 39.00000 59.00000 46.00000



DATA SUMMARY 

MISA INTERLAB STUDY 099 
PRINTOUT PREPARED: 91/02/26. 

PARAMETER: BIOCHEMICAL DEMAND MG/L 

SAMPLE RESULTS 

1 2 3 4 5 6 7 8 

LAB I 

80042 10. 5; 16. 8. so. 37. 56. 50. 
80072 6. 3. 14. 6. 25. 19. 27. 24. 
80147 5. 2. 14. 6. 23. 20. 27. 24. 
80148 6. 4. 13. 7. 19. 17. 24. 22. 
80149 6. 3. 11. 5 25. 16. 27. 25. 
80211 10. 7. 20. 11. 39. 29. 41. 37. 
80238 10. 7. 18. 1o. 30. 23. 31. 31. 
80239 12. 8. 24. 11. 42. 31. 53. 45. 
80243 11. 12. 20. 11. 4o. 30. 36. 40. 
80248 9. 6. 17. 11. 27. 19. 28. 30. 
80255 250. 40. 210. 210. 10. 60. 
80335 8. 3. 8. 4. 35. 25. .0 40. 
80337 9. 

I 

5. 19. 9. 26. 22. 31. 
v 

25. 
80364 10. 5. 18. 9. 32. 23. 28. 32. 
80404 9. 6. 12. 9. 23. 4o. 48. 52. 
80417 9. 6. 20. 8. 33. 27. 41. 30. 
80418 7. < 5. 11. 7. 27. 15. 24. 25. 
80427 7.2 3.4 12.0 7.2 24.6 18.9 31.5 22.8 
80428 4. < 2. 14. 5. 32. 23. 35. 31. 
80429 12. 11. 25. 18. 36. 34. 57. 42. 
80430 8.7 5.4 17.5 10. 31.2 26. 37. 31.8 
80431 10. 6. 20. 8. 35. 26. 4o. 34. 
80433 7. 5. 16. 8. 35. 24. 37. 37. 
80439 25. 3.8 31. 6.4 27. 23. 28. 31. 
80441 9. 5. 18. 9. 30. 20. 34. 29. 
80447 9. 5. 19. 8. 36. 25. 24. 30. 
80456 5. 1. 6. 1. 30. 16. 30. 30. 
80460 8. 5. 16. 8. 26. 19. 29. 27. 
80462 10. 6. 20. 1o. 30. 25. 40. 32. 
80463 10. 5. 22. 1o. 37. 29. 44. 37. 
80464 7. 3. 13. 6. 25. 21. 32. 27. 
80468 8.32 5.32 21.64 12.21 21.4 55.22 23.3 28.82 
80471 6.12 3.38 8.67 6.95 17.49 7.57 20.28 17.67 
80476 10. 6. 23. 11. 38. 28. 44. 36. 
80477 9. 6. 17. 9. 37. 33. 37. 32. 
80480 11. 6. 20. 11. 29. 24. 36. 30. 
80482 8. 5. 17. 1o. 29. 26. 34. 30. 
80485 9. 6. 17. 12. 29. 39. 32. 47. 
80489 16. 5.8 15.7 10.7 57.6 48.5 74. 100. 
80493 10. 5. 17. 10. 31. 26. 35. 32. 
80497 10. 5. 19. 11. 38. 32. 42. 37. 
80498 10. 7. 19. 1o. 28. 27. 34. 30. 
80506 10. 5. 19. 11. 30. 25. 35. 31. 
80511 10. 4. 14. 8. 33. 23. ' 34. 30. 
80514 5. 2. 16. 7. 27. 21. 33. 62. 
80516 10. 5. 19. 10. 36. 25. 22. 30. 
80524 12. 7. 20. 11. 36. 28. 42. 35. 
80526 9.5 6.9 15.6 10.2 34.5 30.5 33. 32.5



DATA SUMMARY 

MISA INTERLAB STUDY 099 
PRINTOUT PREPARED: 91/02/26. 

PARAMETER: BIOCHEMICAL DEMAND MG/L 

SAMPLE RESULTS 
1 2 3 4 - 5 6 7 8 

LAB 
w0528 2. 2. 8. 9. 26. 21. 33. 26. “0529 18. 6.8 24.8 22.5 49.5 46.5 25.5 39. "0533 8. s. 14. 9. 25. 25. 36. 28. "0535 16. 7. 26. 6. 26. 24. 31. 30. wosae 11. 6. 22. 11. 38. 27. 42. 34. “0542 11. 6. 21. 11. 35. 28. 42. 36. woss1 11. 7. 25. 12. 37. 29. 48. 32. w0552 1o. 6. 20. 11. 35. 27. 41. 39. "0999 11.3 6.8 20.3 10.9 36. 28. 42. 40. 

TOTAL LABS REPORTING 57 57 57 57 57 
_ 

57 57 57 
TOTAL LABS USED 57 55 

' 

57 57 57 57 
. 56 56 

MEAN 13.70421 5.99273 20.95105 12.80807 31.58404 26.96825 35.20679 34.26054 
STD DEV 32.04329 5.05418 25.93492 26.76622 7.90829 9.24971 10.77090 11.85153 
MEDIAN 10.00000 5.32000 18.00000 10.00000 31.00000 25.00000 34.00000 31.40000



s . 

DATA SUMMARY 

MISA INTERLAB STUDY 099 
PRINTOUT PREPARED: 91/02/26. 

PARAMETER: P8 P8 UNITS 

SAMPLE RESULTS 

1 2 3 4 5 6 7 8 

LAB 
H0009 7.46 5.15 8.46 7.80 8.95 9.00 8.09 6.45 
H0010 7.25 »5.0 8.15 7.55 8.65 9.15 7.9 6.3 
H0017 7.51 5.00 7.80 7.50 8.48 8.94 7.62 6.28 
H0021 7.4 5.1 8.4 8.0 9.0 9.5 8.1 6.4 
H0023 7.30 5.05 8.35 7.45 8.95 9.07 7.80 6.28 
H0028 7.45 5.9 8.5 7.61 8.95 9.45 8.25 6.6 
H0042 7.30 5.00 8.10 7.70 8.72 9.50 8.00 6.40 
H0072 7.45 5.00 8.30 7.90 8.90 9.40 8.25 6.45 
H0127 7.37 5.00 7.68 7.48 8.84 9.02 8.04 6.38 
H0147 7.46 4.95 8.58 8.09 9.15 9.75 8.17 6.41 
H0148 7.36 4.98 8.44 7.61 9.07 9.42 7.87 6.39 
H0149 7.47 5.04 8.51 7.50 8.99 9.37 8.40 6.48 
H0179 7.5 5.1 8.44 7.4 8.9 9.3 8.0 6.5 
H0190 7.43 5.10 8.45 7.68 8.97 9.20 8.07 6.45 
H0198 7.64 5.25 8.57 7.89 9.11 9.70 8.25 6.57 
H0211 7.47 5.08 7.92 7.57 8.64 9.02 7.80 6.44 
H0233 7.4 5.0 7.9 7.3 8.4 8.9 7.2 6.2 
H0238 7.45 5.10 8 50 7.75 9.0 9.50 8 05 6.45 
H0239 6.73 4.87 8.5 7.69 8.71 9.18 7.91 5.84 
H0247 7.50 5.15 8.40 8.00 9.00 9.00 8.20 6.60 
H0248 7.75 5.25 8.20 7.10 9.00 9.20 7.90 6.60 
H0255 7.45 5.00 8.07 7.45 8.73 8.80 7.77 6.39 
H0266 7.36 5.15 8.02 7.49 8.46 8.86 8.06 6.44 
H0305 7.36 5.15 8.02 7.49 8.46 8.86 8.06 6.44 
H0335 7.5 5.1 7.8 7.4 8.6 8.9 7.6 6.5 
H0336 7.67 5.17 8.52 7.65 8.98 9.54 7.97 6.46 
H0337 7.42 5.06 8.13 7.68 8.79 9.30 8.01 6.40 
H0364 7.50 5.1 8.1 7.7 8.8 7.9 7.9 6.4 
H0370 7.4 5.0 8.6 7.5 8.8 9.0 7.8 6.4 
H0377 7.4 5.2 8.4 8.0 8.9 9.2 7.7 6.4 
H0380 7.52 5.28 8.31 8.18 9.08 9.42 8.35 6.55 
H0382 7.4 5.0 8.2 7.7 8.7 8.8 8.2 6.6 
H0389 7.45 5.08 8.37 7.80 9.00 9.58 8.12 6.45 
H0404 7.4 5.0 8.2 7.1 9.0 9.0 7.6 6.3 
H0417 7.40 4.90 8.14 7.52 8.80 9.16 7.57 6.33 
H0418 7.47 5.05 8.54 8.00 9.09 9.60 8.29 6.39 
H0427 7.29 4.99 8.03 7.57 8.70 9.24 7.72 6.38 
H0428 7.5 5.1 8.5 8.1 9.1 9.6 8.2 6.5 
H0429 7.44 4.99 8.24 7.45 8.91 8.26 8.06 6.39 
H0431 7.24 5.04 8.09 7.47 8.68 8.73 7.86 6.33 
H0433 7.44 5.01 8.06 7.70 8.76 8.89 7.89 6.39 
H0439 7.17 5.12 8.21 7.90 8.74 9.29 8.21 6.59 
H0441 7.56 5.03 8.82 8.32 9.50 10.17 8.36 6.41 
H0447 7.5 5.0 8.2 7.8 8.8 9.3 7.7 6.4 
H0448 7.44 5.04 8.38 7.60 8.96 9.19 8.24 6.45 
H0456 7.63 5.12 8.28 7.85 9.07 9.46 8.00 6.62 
H0460 7.46 5.01 8.36 8.02 9.00 9.52 8.05 6.41 
H0462 7.48 5.02 8.50 8.01 9.07 9.62 8.15 6.44



DATA SUMMARY 

MISA INTERLAB STUDY 099 
PRINTOUT PREPARED: 91/02/26. 
PARAMETER: PH PH UNITS 

SAMPLE RESULTS 
1 2 3 4 5 6 7 8 

LAB 
H0463 7.43 5305 8.48 8.06 9.06 9.52 8.27 6.47 
H0464 7.4 5.0 8.3 8.0 9.0 9.4 8.1 6.5 H0468 7.54 5.06 8.57 8.28 9.12 9.00 8.35 6.44 H0469 7.474 5.067 8.505 8.088 9.048 9.401 8.246 6.420 H0471 7.26 5.60 7.77 7.35 8.25 8.60 7.44 6.55 H0476 7.45 5.06 8.26 7.92 8.93 9.07 8.10 6.45 H0477 7.45 5.01 8.21 8.00 8.9 9.3 8.13 6.42 H0480 7.42 5.04 8.36 7.95 8.89 9.41 8.13 6.42 H0482 7.42 5.08 8.09 7.56 8.69 8.78 7.99 6.43 H0489 7.43 5.03 8.28 7.69 8.80 9.41 _ 8.16 6.48 H0493 7.47 5.03 8.48 8.02 9.04 9.56 8.15 6.43 H0497 7.43 5.05 8.43 7.63 8.96 9.26 8.16 6.44 H0498 

_ 
7.37 4.97 7.80 7.30 8.61 8.95 7.54 6.35 H0506 7.60 5.40 8.25 8.00 8.90 9.00 ' 8.40 6.80 H0511 7.50 5.15 8.25 7.75 8.85 9.20 7.75 6.45 H0514 7.42 5.06 8.35 7.74 9.01 9.20 8.28 6.40 H0515 7.54 4.94 8.16 7.24 8.81 9.13 7.48 6.34 H0516 7.48 5.10 8.42 8.05 8.93 9.01 8.38 6.44 H0524 7.46 5.01 7.95 7.40 8.61 8.87 7.90 6.38 H0526 7.42 5.04 8.37 7.91 8.91 9.08 8.23 6.42 H0528 7.47 5.07 8.45 7.98 9.05 9.60 8.05 6.50 H0529 7.46 5.07 8.47 8.02 9.01 9.57 8.21 6.46 H0533 7.31 5.49 7.65 v7.11 8.25 8.46 7.40 6.45 H0535 7.39 5.00 8.30 7.93 8.88 9.38 8.09 6.37 H0538 7.38 5.01 7.86 7.27 8.55 8.80 7.84 6.27 H0542 7.458 5.051 8.431 8.154 9.004 9.420 8.286 6.417 H0551 7.47 5.05 8.47 7.62 9.03 9.28 8.17 6.44 H0552 7.50 4.98 8.40 7.86 9.06 9.63 8.21 6.42 H0999 7.37 4.97 8.15 7.25 8.79 8.99 7.93 6.43 

TOTAL LABS REPORTING 77 77 77 77 77 77 77 77 
TOTAL LABS USED 77 77 77 77 77 77 77 77 
MEAN 7.43210 5.08075 8.26891 7.71626 8.86756 9.19534 8.00886 6.42879 
STD DEV .12314 .14832 .24074 .29015 .21416 .35331 .25908 .11285 
MEDIAN 7.45000 5.05000 8.30000 7.70000 8.91000 9.20000 8.06000 6.43000



DATA SUMMARY 

MISA INTERLAB STUDY 099 
PRINTOUT PREPARED: 91/02/26. 
PARAMETER: TOTAL PHOSPBORUS-STP MG P/L 

SAMPLE RESULTS 
1 2 3 4 5 6 7 8 

LAB 
H0009 2.05 r.o1 1.54 1.49 .00 .50 .16 .15 H0017 1.0 .83 1.0 1.0 .0 .60 .14 .15 H0023 2.30 1.083 1.66 1.517 .830 .54 .15 .125 H0028 2.15 1.05 1.55 1.55 .025 .55 .15 .12 H0042 2.00 1.05 1.49 1.51 .07 .64 .20 .25 H0072 2.16 1.02 1.55 1.54 < .02 .54 .17 .16 H0127 .92 .42 .68 .55 .10 .25 .05 < .01 H0147 1.80 .86 1.30 1.30 .08 .44 .14 .14 H0148 1.99 .97 1.49 1.43 .00 .51 .12 .14 H0149 2.21 1.06 1.85 1.52 .02 .57 .18 .20 H0179 .46 .56 .10 .11 .09 .02 .03 .00 H0198 .9 .8 .9 .9 .01 .5 .15 .16 H0211 2.07 1.00 1.50 

I 

1.47 .03 .50 .15 .13 'H0233 2.00 1.00 1.50- 1.42 .06 .56 .20 .16 H0238 2.12 1.19 1.77 1.74 .00 .61 .20 .21 H0239 2.25 1.0 1.5 1.58 .0 .53 .17 .12 H0243 2.01 1.15 1.57 1.64 .03 .65 .20 .16 H0247 1.80 .78 1.60 .70 .00 .00 .13 .10 H0248 2.25 .25 .67 .74 .00 .36 .03 .04 H0255 , 2.1 1.1 1.63 1.60 .06 .43 .16 .17 H0266 1.90 .99 1.44 1.44 .02 .46 .12 .15 H0305 1.90 .99 1.44 1.44 .02 .46 .12 .15 H0335 1.20 .83 .97 1.3 .0 .55 .32 .33 H0336 2.15 1.66 1.8 1.72 .50 1.07 .25 .20 H0337 2.23 1.10 1.62 1.59 .0 .58 .24 .21 H0364 1.936 1.016 1.408 1.536 .104 .327 .269 .267 H0370 2.0 .77 1.71 1.13 .02 .52 .07 .01 H0377 .9 .5 1.3 1.3 .07 .3 .2 .03 H0380 .9 .666 .766 .966 .16 .172 .08 .108 H0382 1.02 .83 1.16 .79 .02 .30 .07 .10 H0389 .16 .39 .99 .52 .00 .29 .09 .09 
H0404 .76 .34 .50 1.06 .28 .42 .34 .32 H0417 1.42 .92 1.20 1.19 < .06 .51 .15 .15 H0418 1.99 1.02 1.54 1.48 < .05 .54 .17 .18 H0427 1.94 1.18 1.60 1.53 .03 .62 .14 .17 
H0428 2.12 1.18 1.68 1.76 < .005 .752 .213 .199 H0429 1.96 1.00 1.46 1.45 .10 .56 .21 .24 
H0431 2.18 1.04 1.50 1.53 .04 .54 .13 .12 H0433 2.01 1.11 1.64 1.63 .07 .61 .21 .26 
H0439 1.7 .38 1.07 .66 5.1 .04 .83 4.95 
H0441 2.03 .97 1.47 1.48 .01 .49 .18 .17 
H0447 1.87 1.11 1.30 1.63 .03 .52 .17 .16 
H0448 2.19 1.04 1.58 1.58 < .1 .56 .26 .17 
H0456 2.48 1.07 1.79 1.82 < .01 .56 .19 .16 
H0460 2.17 1.00 1.54 1.54 < .01 .52 .15 .17 
H0462 2.23 1.03 1.59 1.55 < .001 .576 .158 .172 
H0463 2.16 1.02 1.62 1.67 < .05 .526 .156 .136 
H0464 .78 .33 .56 .62 < .01 .23 .03 .05



DATA SUMMARY 

MISA INTERLAB STUDY 099 
PRINTOUT PREPARED: 91/02/26. 

PARAMETER: TOTAL PHOSPHORUS-STP MG P/L 

SAMPLE RESULTS 

1 2 3 4 5 6 7 8 

LAB 
H0468 1.03 ‘.68 .86 .85 < .001 .54 .14 .15 
H0469 2.283 1.095 1.688 1.661 .075 .603 .377 .301 
H0471 .45 .27 .23 .42 < .01 .16 .05 .05 
H0476 1.71 .812 1.26 1.23 < .01 .452 .127 .124 
H0477 2.20 1.163 1.683 1.663 .010 .590 .150 .210 
H0480 1.98 .87 1.34 1.32 < .10 .36 < .10 < .10 
H0482 2.09 1.42 1.53 2.20 .16 .20 .05 .05 
H0489 .45 .43 .54 .30 .05 .05 .05 .05 
H0493 2.19 .98 1.62 1.65 .08 .43 .13 .17 
H0497 2.36 1.19 1.79 1.75 .12 .65 .29 .31 
H0498 2.52 2.00 1.66 1.70 .00 1.46 .72 .11 
H0506 2.10 1.10 1.60 1.45 < .05 .50 .15 .17 
H0511 2.43 1.23 1.78 1.79 .15 .71 ..33 .34 
H0514 1.50 .90 .90 1.23 .02 .30 .14 .14 
H0515 2.16 .96 1.55 1.53 < .1 .49 .14 .11 
H0516 1.82 .94 1.37 1.43 < .01 .44 .12 .19 
H0524 2.13 1.22 1.62 1.53 .23 .60 .30 .32 
H0526 2.16 - 1.09 1.40 1.40 < .02 .58 .17 .17 
H0528 1.10 .70 .94 .825 .004 .345 .1045 .0885 
H0529 2.00 1.00 1.50 1.45 .01 .52 .16 .16 
H0533 1.90 1.08 1.48 1.48 < .05 .58 .16 .17 
H0535 2.20 1.11 1.58 1.70 .01 .67 .158 .154 
H0538 2.00 1.20 1.59 1.50 .11 .48 .19 .18 
H0542 2.22 1.05 1.60 1.51 < .03 .57 .16 .15 
H0551 2.48 1.03 1.61 1.56 .01 .56 .19 .16 
H0552 2.20 1.20 1.68 1.78 < .10 .80 .42 .20 
H0999 2.08 .97 1.43 1.38 .00 .51 .14 .14 

TOTAL LABS REPORTING 75 75 75 75 75 75 75 75 

TOTAL LABS USED 75 75 75 75 54 75 74 73 

MEAN 1.82092 .95140 1.37233 1.35344 .16700 .49404 .18260 .22568 

STD DEV .56100 .29389 .38359 .39974 .69723 .21154 .12619 .56520 

MEDIAN 2.01000 1.00000 1.50000 1.48000 .03000 .52000 .15800 .16000



MOE/CAEAL Study - DRAFT 
Appendix 3: YOUDEN ASSESSMENTS (BIAS AND FLAG ASSIGNMENTS)



PARAMETER: 00100 SUSPENDED SOLIDS MG/L RESEARCH AND APPLICATIONS BRANCH 
NATIONAL WATER RESEARCH INSTITUTE 
BURLINGTON ONTARIO 

HISA INTERLAB STUDY 01 SS 

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR- 2.00 BASIC ACCEPTABLE ERROR- 2.00 CONCENTRATION ERROR INCREMENT- .0500 
LABORATORIES YET TO REPORT: W0336,NO332,W0011,W0233 
LABORATORY RESULTS OMITTED ARE NONE 

SAMPLE 1 2 3 4 5 6 
REPORTED REPORTED REPORTED REPORTED REPORTED REPORTED 

LAB No VALUE RANK VALUE RANK- VALUE RANK VALUE RANK VALUE RANK VALUE RANK 
80009 16. L 9.50 32. EH 70.00 29. 31.50 19. 26.00 .0 18.50 45. 30.00 
80023 14. EL 4.00 4. EL 2.50 26. L 8.50 16. L 10.50 2. 43.00 40. L 12.00 
80028 18.6 21.00 10.9 25.00 28. 21.50 18.6 23.00 .0 18.50 45. 30.00 
80042 20. 40.50 10. 20.50 28. 21.50 20. 35.50 .0 18.50 48. 53.00 
80072 24. H 67.00 13. 59.00 34. H 67.50 21. 47.00 1. 39.00 48. 53.00 
80127 17. L 15.00 9. 13.00 26. L 8.50 18. 18.50 .0 18.50 43. 17.00 
80147 20. 40.50 11. 31.50 31. 48.00 22. 56.50 .0 18.50 47. 46.00 
80148 21. 55.50 11. 31.50 31. 48.00 21. 47.00 .0 18.50 45. 30.00 
80149 22. 62.00 12. 48.00 33. 65.00 23. H 61.50 2. 43.00 46. 39.00 
80179 16.5 L 13.00 9. 13.00 14. EL 1.00 36.5 EH 69.00 .5 37.00 44.5 25.00 
80198 18. 18.50 6. EL 5.00 29. 31.50 14. EL 4.00 .0 18.50 43. 17.00 
80211 20. 40.50 11. 31.50 30. 38.00 20. 35.50 .0 18.50 43. 17.00 
80238 24. H 67.00 12. 48.00 32. 59.00 22. 56.50 .0 18.50 49. 58.50 
80239 19. 25.50 11. 31.50 26. L 8.50 24. R 65.00 .0 18.50 .45. 30.00 
80243 21. 55.50 11.7 40.00 31.5 54.00 20. 35.50 .0 18.50 43. 17.00 
80247 20. 40.50 4. EL 2.50 22. EL 3.50 14. EL 4.00- .0 18.50 30. EL 1.00 
80248 23. H 64.00 13. . 59.00 32. 59.00 22. 56.50 .0 18.50 51. H 63.50 
80255 27. EH 69.00 10. 20.50 31. 48.00 24. H 65.00 -1. 1.00 35. EL 4.00 
80266 21. 55.50 14. H 63.00 31. 48.00 38. EH 70.00 4. 47.50 46. 39.00 
80305 21. 55.50 -12. 48.00 31. 48.00 21. 47.00 .0 18.50 44. 22.50 
80335 16. L 9.50 10. 20.50 31. 48.00 11. EL 1.00 .0 18.50 34. EL 2.50 
80337 29.2 EH 70.00 20. EH 68.00 38.8 EH 69.00 30. EH 68.00 2.8 46.00 54.8 EH 68.00 
80364 18. 18.50 10. 20.50 28. 21.50 19. 26.00 .0 18.50 43. 17.00 
80370 20. 40.50 11. 31.50 28. 21.50 18. 18.50 1. 39.00 43. 17.00 
80377 50. EH 71.00 42. EH 71.00 59. EH 71.00 46. EH 71.00 12. 49.00 34. EL 2.50 
80380 19. 25.50 8.75 9.00 28.8 28.00 18.4 22.00 .0 18.50 46.8 43.00 
80390 21.0 55.50 11.4 39.00 32.4 63.00 22.0 56.50 .0 18.50 48.4 57.00 
80404 14. EL 4.00 18. EH 67.00 22. EL 3.50 17. L 14.50 .0 18.50 38. VL 8.50 
80417 23. H 64.00 9. 13.00 32. 59.00 24. H 65.00 <2. .00 46. 39.00 
80418 18. 18.50 12. 48.00 27. 14.00 20. 35.50 <5. .00 48. 53.00 
80427 21. 55.50 12. 48.00 33. 65.00 23. H 61.50 .0 18.50 55. EH 69.00 
80428 19. 25.50 10. 20.50 28. 21.50 19. 26.00 <1. .00 44. - 22.50 
80429 17. L 15.00 9. 13.00 31. 48.00 20. 35.50 <1. .00 52. H 65.50 
80430 15. VL 6.50 6. EL 5.00 23. EL 5.00 14. EL 4.00 1. 39.00 45. 30.00 
80431 20. 40.50 11. 31.50 32. 59.00 22. 56.50 <5. .00 47. 46.00 
80433 19. 25.50 12. 48.00 28. 21.50 19. 26.00 <1. .00 39. VL 10.00 
80439 21. 55.50 7. VL 7.00 31. 48.00 22. 56.50 <1. .00 36. EL 5.50 
80441 21. 55.50 13. 59.00 29. 31.50 21. 47.00 .0 18.50 46. 39.00 
80447 24. R 67.00 16. EB 66.00 33. 65.00 27. EH 67.00 4. 47.50 60. EH 71.00 
80448 18. 18.50 12. 48.00 28. 21.50 21. 47.00 <5. .00 45. 30.00 
80456 15. VL 6.50 1. EL 1.00 31. ' 48.00 16. L 10.50 <1. .00 37. EL 7.00 
80460 19. 25.50 10. 20.50 32. 59.00 21. 47.00 .0 18.50 50. 61.00 
80462 20. 40.50 26. EH 69.00 40. EH 70.00 21. 47.00 2. 43.00 56. EH 70.00 
80463 20. 40.50 12. 48.00 30. 38.00 20. 35.50 .0 18.50 45. 30.00 
80464 14. EL 4.00 11. 31.50 27. 14.00 15. VL 6.50 <3. .00 38. VL 8.50 
80468 20. 40.50 10. 20.50 26.5 L 11.00 16. L 10.50 <.5 .00 43. 17.00 
80471 21.79 61.00 13.16 62.00 31.26 53.00 21.45 52.00 .11 36.00 47.28 49.00 
80476 19. 25.50 9. 13.00 26. L 8.50 16. L 10.50 <1. .00 40. L 12.00 
80477 20. 40.50 11. 31.50 30. 38.00 20. 35.50 .0 18.50 48. 53.00 
80480 3. EL 1.00 12. 48.00 30. 38.00 21. 47.00 <3. .00 47. 46.00



PARAMETER: 00100 SUSPENDED SOLIDS MG/L 

SAMPLE 1 2 3 4 5 6 
REPORTED REPORTED REPORTED REPORTED REPORTED REPORTED 

LAB NO VALUE RANK VALUE RANK VALUE RANK VALUE RANK VALUE RANK VALUE RANK 

H0482 20. 40.50 11. 31.50 29. 31.50 20. 35.50 <1. .00 52. H 65.50 
H0485 20. 40.50 11. 31.50 34. H 67.50 18. 18.50 <1. .00 50. 61.00 
H0489 19.6 31.00 11.2 38.00 28.6 27.00 19.8 29.00 .0 18.50 46. 39.00 
H0493 16. L 9.50 

_ 

9. 13.00 20. BL 2.00 18. 18.50 <2. .00 44. 22.50 
H0497 19. 25.50 11. 31.50 27. 14.00 22. 56.50 <1. .00 47. 46.00 
H0498 16. L 9.50 6. EL 5.00 25. L 6.00 15. VL 6.50 .0 18.50 44. 22.50 
H0506 20. 40.50 11. 31.50 30. 38.00 19. 26.00 <1. .00 47. 46.00 
H0511 21. 55.50 12. 48.00 32. 59.00 20. 35.50 .0 18.50 48. 53.00 
H0514 21. 55.50 13. 59.00 32. 59.00 22. 56.50 .0 18.50 48. 53.00 
H0516 17. L 15.00 9. 13.00 27. 14.00 18. 18.50 2. 43.00 46. 39.00 
H0524 20. 40.50 14.3 H 64.50 30.5 42.50 13.1 EL 2.00 2. 43.00 45. - 30.00 
H0526 16.4 L 12.00 12.9 56.00 28.4 26.00 23.2 H 63.00 .0 18.50 54.7 EH 67.00 
H0528 20. 40.50 12. 48.00 28. 21.50 18. 18.50 <2. .00 45. 30.00 
w0529 23. H 64.00 13. 59.00 30. 38.00 21. 47.00 .0 13.50 50. 61.00 
H0533 20. 40.50 12. 48.00 29. 31.50 16. L 10.50 .0 18.50 49. 58.50 
H0535 20.6 50.00 12. 48.00 31.6 55.00 20.4 42.00 13.7 50.00 45.2 35.00 
H0538 20. 40.50 14.3 H 64.50 30.5 42.50 17. L 14.50 .0 18.50 48. 53.00 
H0542 20. 40.50 12. 48.00 27. 14.00 20. 35.50 <1. .00 40. L 12.00 
H0551 13. BL 2.00 12. 48.00 29. 31.50 20. 35.50 <1. .00 51. H 63.50 
H0552 19. 25.50 10. 20.50 30. 38.00 20. 35.50 .0 18.50 46. 39.00 
H0999 19.2 30.00 8.4 L 8.00 27.4 17.00 16. L 10.50 .0 18.50 36. BL 5.50 
MEDIAN 
CONC. 20.000 11.000 30.000 20.000 .000 46,000 

SUSPENDED SOLIDS



PARAMETER: 00100 SUSPENDED SOLIDS MG/L 
SAMPLE 7 8 9 

REPORTED REPORTED REPORTED 
LAB NO VALUE RANK VALUE RANK VALUE RANK 
H0009 40. 43.00 58. 31.00 48. 50.00 
H0023 36. 15.00 54. L 13.50 42. 16.00 
H0028 38.6 31.00 44.4 EL 4.00 58. EH 68.00 
H0042 42. 56.50 62. 56.00 50. 58.50 
H0072 42. 56.50 61. 50.00 50. 58.50 
H0127 36. 15.00 55. 17.50 43. 20.00 
H0147 36. 15.00 65. H 64.00 47. 43.50 
H0148 40. 43.00 60. 41.00 44. 25.00 
H0149 41. 49.50 60. 41.00 47. 43.50 
H0179 34. L 7.50 56.5 22.00 44. 25.00 
H0198 35. L 9.00 57. 25.50 44. 25.00 
H0211 36. 15.00 57. 25.50 42. 

_ 
16.00 

H0238 42. 56.50 62. 56.00 50. 58.50 
H0239 42. 56.50 59. 36.00 39. VL 7.50 
H0243 39. 35.50 56. 20.50 40. L 9.50 
H0247 30. EL 3.00 50. VL 7.00 30. EL 1.00 
H0248 41. 49.50 64. H 61.00 51. H 62.50 
H0255 40. 43.00 56. 20.50 46. 37.00 
H0266 39. 35.50 61. 50.00 45. 31.00 
H0305 38. 27.00 59. 36.00 46. 37.00 
H0335 28. EL 2.00 58. 31.00 44. 25.00 
H0337 50.8 EH 67.00 64.8 H 62.00 54. VH 64.50 
H0364 36. 15.00 55. 17.50 43. 20.00 
H0370 36. 15.00 60. 41.00 46. 37.00 
H0377 38. 27.00 82. EH 70.00 59. EH 69.00 
H0380 33.6 L 6.00 38.4 EL 1.00 50.4 H 61.00 
H0390 41.4 53.00 61.2 54.00 48.0 50.00 
H0404 32. VL 4.50 50. VL 7.00 37. EL 4.50 
H0417 40. 43.00 60. 41.00 42. 16.00 
H0418 41. 49.50 65. H 64.00 48. 50.00 
H0427 48. EH 64.50 73. EH 67.00 54. VH 64.50 
H0428 34. L 7.50 52. L 10.00 41. L 12.00 
H0429 48. EH 64.50 58. 31.00 43. 20.00 
H0430 36. 15.00 55. 17.50 40. L 9.50 
H0431 40. 43.00 54. L 13.50 57. EH 67.00 
H0433 36. 15.00 54. L 13.50 41. L 12.00 
H0439 43. H 61.00 41. EL 2.00 38. VL 6.00 
H0441 38. 27.00 50. VL 7.00 45. 31.00 
H0447 41. 49.50 65. H 64.00 35. EL 2.00 
H0448 39. 35.50 58. 31.00 44. 25.00 
H0456 17. EL 1.00 44. EL 3.00 37. EL 4.50 
H0460 42. 56.50 60. 41.00 46. 37.00 
H0462 42. 56.50 98. EH 71.00 56. EH 66.00 
H0463 37. 22.00 54. L 13.50 44. 25.00 
H0464 36. 15.00 55. 17.50 44. 25.00 
H0468 39. 35.50 53. L 11.00 49. 54.50 
H0471 42.25 60.00 62.23 58.00 49.64 56.00 
H0476 36. 15.00 58. 31.00 39. VL 7.50 
H0477 39. 35.50 60. 41.00 47. 43.50 
H0480 41. 49.50 61. 50.00 47. 43.50 
H0482 40. 43.00 57. 25.50 47. 43.50 
H0485 41. 49.50 63. 59.50 51. H 62.50 
H0489 37.2 24.00 56.8 23.00 45.4 33.00 
H0493 44. H 62.00 63. 59.50 48. 50.00 
H0497 39. 35.50 61. 50.00 48. 50.00 
H0498 37. 22.00 61. 50.00 41. L 12.00 
H0506 39. 35.50 60. 41.00 46. 37.00 
H0511 40. 43.00 62. 56.00 49. 54.50 
H0514 82. EB 71.00 61. 50.00 46. 37.00 
H0516 38. 27.00 59. 36.00 47. 43.50



PARAMETER: 00100 SUSPENDED SOLIDS MG/L 

SAMPLE 7 8 9 
REPORTED REPORTED REPORTED 

LAB NO VALUE RANK VALUE RANK VALUE RANK 
H0524 55. EH 70.00 75. EH 68.50 60. EH 70.00 
H0526 51.8 EH 68.00 60.8 46.00 48. 50.00 
H0528 37. 22.00 58. 31.00 45. 31.00 
H0529 46. VH 63.00 66. H 66.00 48. 50.00 
H0533 38. 27.00 ' 61. 50.00 50. 58.50 
H0535 49. EH 66.00 60.6 45.00 35.8 EL 3.00 
H0538 53. EH 69.00 75. EH 68.50 61. EH 71.00 
H0542 36. 15.00 57. 25.50 42. 16.00 
H0551 32. VL 4.50 51. VL 9.00 - 42. 16.00 
H0552 39. 35.50 46. EL 5.00 46. 37.00 
H0999 38.5 30.00 58. 31.00 44.5 29.00 
MEDIAN 
CONC. 39.000 59.000 46.000 

SUSPENDED SOLIDS



TOTAL AVERAGE no.0? SAMPLES SUMMARY OF ' 

LAB NO. RANK RANK RANKED FLAGGING METHOD CODING 
H0009 309.50 '34.389 9 L EH 200-400934AH 17 
H0023 125.00 13.889 9 ELELL L L L BIASED LOH 500 #256? 7 
H0028 242.00 26.889 

, 

9 ELEH 500 OX-934AH 3 
H0042 360.50 40.056 9 250 HH-934AH 16 
H0072 497.50 55.278 9 .H H ' 92-250 HH-934AH 14 
H0127 143.00 15.889 9 L L 200 HH-934AH 53 
H0147 363.50 40.389 9 H 200-2506F 52 
H0148 339.50 37.722 9 250-500HH-934AH 77 
H0149 452.50 50.278 9 H 400-526HH-934AH 64 
H0179 212.50 23.611 9 L ELEH L 200 OX-934AH 6 
H0198 154.00 17.111 9 EL EL L 3-50 HACH 56 
H0211 237.50 26.389 9 ‘ 250-5000X-934AH 31 
H0238 478.50 53.167 9 H - 100-200GF/C 35 
H0239 279.00 31.000 9 L H VL 250 HH-934AH 74 
H0243 286.00 31.778 9 L 100-300HH-GMF 20 H0247 81.00 9.000 9 ELELEL ELELVLEL BIASED LOW 50 OX-934AH 70 
H0248 493.50 54.833 9 H H H H 100-200HH-GF/C 21 H0255 308.00 34.222 9 EH H EL 100 SH-GMF 59 H0266 439.50 48.833 9 H EH 250-500HH-GMF 12 H0305 339.50 37.722 9 500 HH-GMF 62 H0335 158.00 17.556 9 L EL ELEL 50-100 OX-934AH 5 H0337 582.50 64.722 9 EHEHEHEH EHEHH VH BIASED HIGH 250 HH-934AH 69 H0364 174.50 19.389 9 300-500934AH 25 H0370 261.00 29.000 9 200 GMF 41 H0377 501.50 55.722 9 EHEHEHEH EL EHEH 100 HH-934AH 76 H0380 214.00 23.778 9 L ELH 500 OXGF/FD 18 H0390 446.50 49.611 9 500 OX-934AH 
H0404 132.00 14.667 9 ELEHELL VLVLVLEL ' 100 WH-GF/A 73 
H0417 340.00 42.500 8 H H 200-250HH-GF/C 48 
H0418 332.50 41.563 8 H 400-500WH-934AH 19 H0427 513.50 57.056 9 H EHEHEHVH BIASED HIGH 200 HH-934AH 61 H0428 145.50 18.188 8 L L L 200 WH-934AH 78 
H0429 292.50 36.563 8 L H EH 100 GF/C 8 H0430 131.50 14.611 9 VLELELEL L 100 GF 4 H0431 357.00 44.625 8 L EH 300-500HH-934AH 51 H0433 171.50 21.438 8 VL L L 100-250WH-934 26 H0439 241.50 30.188 8 VL ELH ELVL 
H0441 315.50 35.056 9 VL 100-200HH-934AH 58 H0447 499.00 55.444 9 H EH EH EH H EL 
H0448 256.50 32.063 8 250 HH-934AH 32 H0456 81.50 10.188 8 VLEL L ELELELEL BIASED LOW 100 GEL-A/E 37 H0460 366.00 40.667 9 250 WH‘934AH 28 H0462 533.00 59.222 9 EHEH EH EHEH BIASED HIGH 
H0463 271.00 30.111 9 L 150-250HH-934AH 2 H0464 122.00 15.250 8 EL VL VL 250 WH-934AH 10 H0468 200.50 25.063 8 L L L 100 WH-934AM 39 H0471 487.00 54.111 9 413-500GF/C 50 H0476 123.00 15.375 8 L L L VL 100 GFC 57 'HO477 337.00 37.444 9 100-3000X-934AH 81 H0480 323.00 40.375 8 EL 250-46OGELMAN 23 H0482 316.50 39.563 8 H 100-200WH-934AH 80 H0485 390.50 48.813 8 H H 400-500MF/GD 38 H0489 262.50 29.167 9 250-500HH-GFIC 55 H0493 237.00 29.625 8 L EL H 100 HH-934AH 11 H0497 309.00 38.625 8 400-500HH-934AH 36 H0498 152.00 16.889 9 L ELL VL L 100 HH-GMF 27 H0506 295.50 36.938 8 
H0511 423.00 47.000 9 ALL HH-934AH 43 H0514 459.50 51.056 9 EH 250 HH-934AH 44 H0516 249.00 27.667 9 200 MP-AP40 13 H0524 431.00 47.889 9 H EL EHEHEH 200 C-NITRATE72 
H0526 406.50 45.167 9 L H EHEH HH-934AH 68 H0528 242.50 30.313 8



- - - - - - - y 1 

TOTAL AVERAGE no.0? SAMPLES SUMMARY OF 
LAB NO. RANK RANK RANKED FLAGGING METHOD CODING 

H0529 466.50 51.833 9 H VHH - _ 
H0533 343.00 38.111 9 L 255:555:g-33EAH 2: 
H0535 394.00 43.778 9 EH EL 100 HH-934AH 49 H0538 442.00 49.111 9 H EHEHEH 200 WH-934AM 82 H0542 206.50 25.813 8 L 100—400WH-934AH 46 H0551 210.00 26.250 8 EL H VLVL 250 GE-A/E 40 H0552 254.50 28.278 9 EL 50-300 NU-PlOO 67 
H0999 179.50 19.944 9 L L EL 100-250HH-934AH 24 
OVERALL AVERAGE

_ RANK IS 35.150 SUSPENDED SOLIDS



TOTAL AVERAGE no.0? SAMPLES SUMMARY OF 
LAB no. RANK RANK RANKED FLAGGING METHOD conxuc 

90247 81.00 9.000 9 ELBLELELELVLEL BIASED L09 50 OX-934AH 70 
90456 81.50 10.188 8 VLELLELBLELEL BIASED L09 100 GEL-A/E 37 
90023 125.00 13.889 9 ELELLLLL BIASED L09 500 #ZSGF 7 
90430 131.50 14.611 9 VLELELELL 100 GF 4 
90404 132.00 14.667 9 ELEHELLVLVLVLEL 100 WH-GF/A 73 
90464 122.00 15.250 8 ELVLVL 250 WH-934AH 10 
90476 123.00 15.375 8 LLLVL 100 are 57 
90127 143.00 15.889 9 LL 200 99-934AA 53 
90498 152.00 16.889 9 LELLVLL 100 WH-GMF 27 
90198 154.00 17.111 9 ELELL 3-50 EACH 56 
90335 158.00 17.556 9 LELELEL 50-100 OX-934AH 5 
90428 145.50 18.188 8 LLL 200 WH-934AH 78 
90364 174.50 19.389 9 - 300-500934AH 25 
90999 179.50 19.944 9 LLEL 100-250WH-934AH 24 
90433 171.50 21.438 8 VLLL 100-25099-934 26 
90179 212.50 23.611 9 LELEHL 200 OX-934AH 6 
90380 214.00 23.778 9 LELH 500 OXGF/FD 18 
90468 200.50 25.063 8 LLL 100 WH-934AM 39 
90542 206.50 25.813 8 L 100-400WH-934AH 46 
90551 210.00 26.250 8 ELHVLVL 250 GE-A/E 40 
90211 237.50 26.389 9 250-5000X—934Afl 31 
90028 242.00 26.889 9 ELEH 500 ox-934AH 3 
90516 249.00 27.667 9 L 200 Mp-Ap40 13 
90552 254.50 28.278 9 EL 50-300 90-9100 67 
90370 261.00 29.000 9 200 699 41 
90489 262.50 29.167 9 zso-soowu-srxc 55 
90493 237.00 29.625 8 LELH 100 WH-934AH 11 
90463 271.00 30.111 9 L 150-250WH-934AH 2 
90439 241.50 30.188 8 VLELHELVL 
90528 242.50 30.313 8 

_

‘ 

90239 279.00 31.000 9 LHVL 250 WH-934AH 74 
90243 286.00 31.778 9 L 100-30099-699 20 
90448 256.50 32.063 8 250 99-934AA 32 
90255 308.00 34.222 9 EHHEL 100 sw-cnm 59 
90009 309.50 34.389 9 LEH 200-400934AH 17 
90441 315.50 35.056 9 VL 100-200WH-934AH 58 
90429 292.50 36.563 8 LHEH 100 GF/C 8 
90506 295.50 36.938 8 
90477 337.00 37.444 9, 100-3000X-934AH 81 
90148 339.50 37.722 9 250-500WH-934AH 77 
90305 339.50 37.722 9 500 WH-GMT 62 
90533 343.00 38.111 9 L 455-555WH-934AH 29 
90497 309.00 38.625 8 400-500WH-934AH 36 
90482 316.50 39.563 8 H 100-200WH-934AH 80 
90042 360.50 40.056 9 250 WH-934AH 16 
90480 323.00 40.375 8 EL 250-46OGELMAN 23 
90147 363.50 40.389 9 H zoo-zsoer 52 
90460 366.00 40.667 9 250 WH-934AH 28 
90418 332.50 41.563 8 H 400-500WH-934AH 19 
90417 340.00 42.500 8 HH 200-250WH-GF/C 48 
90535 394.00 43.778 9 EHEL 100 WH-934AH 49 
90431 357.00 44.625 8 LEE 300-500WH-934Afl 51 
90526 406.50 45.167 9 LHEHEH WH-934AH 68 
90511 423.00 47.000 9 ALL WH-934AH 43 
90524 431.00 47.889 9 HELEHEHEH 200 C-NITRATE72 
90485 390.50 48.813 8 HH 400-500MT/GD 38 
90266 439.50 48.833 9 BER 250-500WH-GMF 12 
90538 442.00 49.111 9 HLEHEHEH 200 WH-934AM 82 
90390 446.50 49.611 9 500 OX-934AH 
90149 452.50 50.278 9 H 400-526WH-934AH 64 
90514 459.50 51.056 9 EH 250 WH-934AH 44 
90529 466.50 51.833 9 HVHH 50-100 WH-GMF- 79 
90238 478.50 53.167 9 a 100-20008/c 35 
90471 487.00 54.111 9 413-500GF/C so



TOTAL AVERAGE no.0? SAMPLES SUMMARY OF 
LAB No. RANK RANK RANKED FLAGGING METHOD CODING 

H0248 493.50 54.833 9 HHHH 
V 

loo—zoowfi—GF c 
woo72 497.50 55.278 9 HH 92-250 HH-93fiAH i: 
w0447 499.03 22.33% g 

HEHEHEHHEL 
N0377 501.5 . EHEHEHEHELEHEH 100 "H-934 
w0427 513.50 57.056 9 HEHEHEHVH BIASED HIGH 200 HH-9342fi Z? 
uoasz 533.00 59.222 9 EHEHEHEHEH BIASED HIGH 
w0337 582.50 64.722 9 EHEHEHEHEHEHHVH BIASED HIGH 250 WH-934AH 69 
OVERALL AVERAGE 
RANK IS 35.150 

SUSPENDED SOLIDS.



PARAMETER: 00200 BIOCHEMICAL DEMAND MG/L RESEARCH AND APPLICATIONS BRANCH NATIONAL HATER RESEARCH INSTITUTE BURLINGTON ONTARIO MISA INTERLAB STUDY 099 

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR- 5.00 BASIC ACCEPTABLE ERROR- 5.00 CONCENTRATION ERROR INCREMENT- .1000 LABORATORIES YET TO REPORT: H0336,H0382,H0233 
LABORATORY RESULTS OMITTED ARE NONE 

500010 0001 0002 0003 0004 501 502 REPORTED REPORTED REPORTED REPORTED REPORTED REPORTED LAB NO VALUE RANK VALUE RANK VALUE RANK VALUE RANK VALUE RANK VALUE RANK 
00042 10. 36.00 V 5. 20.50 16. 19.50 0. 10.00 50. 00 56.00 37. 00 51.00 00072 6. 7.00 3. 6.50 14. 13.00 6. 6.50 25. 9.50 19. 0.00 00147 5. 4.00 2. 3.00 14. 13.00 6. 6.50 23. L 5.50 20. 10.50 00140 6. 7.00 4. 4 12.50 13. 9.50 7. 12.00 19. v1 3.00 17. 1 5.00 00149 6. 7.00 3. 6.50 11. 1 5.50. 5. 3.50 25. 9.50 16. 0 3.50 00211 10. 36.00 7. 40.50 20. 40.50 11. 45.50 39. 0 52.00 29. 43.00 H0238 10. 36.00 7. 40.50 18. 29.00 10. 32.50 30. 26.00 23. 10.00 H0239 12. 51.00 0. 52.00 24. 51.00 11. 45.50 42. R 54.00 31. 41.00 H0243 11. 46.00 12. H 54.00 20. 40.50 11. 45.50 40. E 53.00 30. 45.00 H0248 9. 23.50 6. 36.50 17. 24.00 ' 11. 45.50 27. 17.50 19. 0.00 H0255 250. E8 57.00- 40. EB 55.00 210. EN 57.00 210. EH 57.00 10. EL 1.00 60. E! 57.00 00335 0. 15.50 3. 6.50 0. v1 2.50 4. 1 2.00 35. 30.00 25. 26.50 H0337 9. 23.50 5. 20.50 19. 33.50 9. 25.00 26. 13.50 22. 15.00 00364 10. 36.00 5. 20.50 10. 29.00 9. 25.00 32. 31.50 ' 

23. 10.00 00404 9. 23.50 6. 36.50 12. 7.50 9. 25.00 23. 1» 5.50 40. 00 53.00 00417 9. 23.50 6. 36.50 20. 40.50 0. 10.00 33. 33.50 27. 35.50 00410 7. 11.00 <5. .00 11. 1 5.50 7. 12.00 27. 17.50 15. 1 2.00 00427 7.2 13.00 3.4 10.00 12.0 7.50 7.2 14.00 24.6 7.00 10.9 6.00 00420 4. 1 2.00 <2. .00 14. 13.00 : 5. 3.50 32. 31.50 23. 10.00 00429 12. 51.00 11. n 
_ 

53.00 25. 0 53.50 10. 0 55.00 36. 43.00 34. 0 50.00 00430 0.7 19.00 5.4 29.00 17.5 27.00 10. 32.50 31.2 30.00 26. 
_ 31.50 00431 10. 36.00 6. 36.50 20. 40.50 0. 10.00 35. 30.00 26. 31.50 00433 7. 11.00 5. 20.50 16. 19.50 0. 10.00 35. 30.00 24. 22.00 00439 25. 00 56.00 3.0 11.00 31. 00 56.00 6.4 9.00 27. 17.50 23. 10.00 00441 

I 
9. 23.50 5. 20.50 10. 29.00 9. 25.00 30. . 

' 26.00 20. 10.50 00447 9. 23.50 5. 20.50 19. 33.50 
_ 
0. 10.00 36. 43.00 25. 26.50 00456 5. 4.00 1. 1.00 6. v1 1.00 1. VL . 1.00 30. 26.00 16. 1 3.50 00460 0. 15.50 5. 20.50 16. 19.50 0. 10.00 26. 13.50 19. 0.00 00462 10. 36.00 6. 36.50 20. 40.50 10. 32.50 30. 26.00 25. 26.50 00463 10. 36.00 5. 20.50 22. 40.50 10. 32.50 37. 47.00 29. 43.00 H0464 7. 11.00 3. 6.50 13. 9.50 6. 6.50 25. 9.50 21. 13.00 00460 0.32 10.00 5.32 20.00 21.64 47.00 12.21 54.00 21.4 1 4.00 55.22 00 56.00 00471 6.12 9.00 3.30 9.00 0.67 L 4.00 6.95 10.00 17.49 vz 2.00 7.57 01 1.00 00476 10. 36.00 6. 36.50 23. 50.00 11. 45.50 30. - 50.00 20. 39.50 H0477 9. 23.50 6. 36.50 17. 24.00 9. 25.00 37. 47.00 33. E 49.00 00400 11. 46.00 ' 6. 36.50 20. 40.50 11. 45.50 29. 22.00 24. 22.00 H0482 8. 15.50 5. 20.50 17. 24.00 10. 32.50 29. 22.00 26. 31.50 00405 9. 23.50 6. 36.50 17. 24.00 12. 52.50 29. 22.00 39. v0 52.00 00409 16. 0 53.50 5.0 30.00 15.7 17.00 10.7 30.00 57.6 00 57.00 40.5 00 55.00 00493 10. 36.00 5. 20.50 17. 24.00 10. 32.50 31. 29.00 26. 31.50 00497 10. . 36.00 5. 20.50 19. 33.50 11. 45.50 30. 50.00 32. 40.00 00490 10. 36.00 7. 40.50 19. 33.50. 10. 32.50 20. 20.00 27. 35.50 00506 10. 36.00 5. 20.50 19. 33.50 11. 45.50 30. 26.00 25. 26.50 00511 10. 36.00 4. 12.50 14. 13.00 0. 10.00 33. 33.50 23. 10.00 00514 5. 4.00 2. 3.00 16. 19.50 7. 12.00 27. 17.50 21. 13.00 00516 10. 36.00 5. 20.50 19. 33.50 10. 32.50 36. 43.00 25. 26.50 00524 12. 51.00 7. 40.50 20. 40.50 11. 45.50 36. 43.00 20. 39.50 00526 9.5 20.00 6.9 45.00 15.6 16.00 10.2 37.00 34.5 35.00 30.5 46.00_ 00520 2. 1 1.00 2. 3.00 0. v1 2.50 9. 25.00 26. 13.50 21. 13.00 00529 10. 0 55.00 6.0 43.50 24.0 0_ 52.00 22.5 00 56.00 49.5 00 55.00 46.5 00 54.00 00533 0. 15.50 5. 20.50 14. 13.00 9. . 25.00 25. 9.50 25. 26.50 00535 16. 0 53.50 7. 40.50 26. 0 . 55.00 6. 6.50 26. 13.50 24. 22.00



IIIII IIIII IIIII IIIII IIIII IIII IIII IIIII IIII IIflII .IIIII IIII . lIflII IIII IIIHI IIIII IIII IIIII IIII’ 

PARAMETER: 00200 BIOCHEMICAL DEMAND HG/L ngsmcn m Appuculons ma NATIONAL HATER RESEARCH INSTITUTE 0000100100 our HISA INTERLAB srunv 099 “31° 

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR- 5.00 BASIC ACCEPTABLE ERROR-I 5.00 CONCENTRATION ERROR IMF . LABORATORIES YET TO REPORT: H0336,N0382.U0233 100° 
LABORATORY RESULTS OMITTED ARE NONE 

snnwns 0001 - 0002 3003 3004 $01 532 02200100 03900120 _ naponrzo 02900100 02000120 nzponrzn LAB NO VALUE RANK VALUE RANK VALUE RANK VALUE RANK VALUE RANK VALUE RARK 
00530 11. 46.00 6. 36.50 22. 40.50 11. 45.50 30. . 00542 11. 46.00 6. 36.50 21. 46.00 11. 45.50 35. 33.38 3;: 33'23 "0551 11. 46.00 7. 40.50 25. a 53.50 12. 52.50 37. 47.00 29. 43'00 00552 10. 36.00 6. 36.50 20. 40.50 11. 45.50 35. 30.00 27. 35'50 wo999 11.3 49.00 6.0 43.50 20.3 45.00 10.9 39.00 36. 43.00 20. 39'50 MEDIAN - . 

conc. 10.000 5.320 10.000 10.000 31 ooo 25,000



PARAMETER! 00200 BIOCHEMICAL DEMAND MG/L 
HISA INTERLAB STUDY 099 

LOHER LIMIT FOR USE 0? BASIC ACCEPTABLE ERROR- 5.00 BASIC ACCEPTABLE ERROR- 5.00 CONCENTRATION ERROR INCREMENT- .1000 LABORATORIES YET TO REPORT: H0336,H0302,H0233 LABORATORY RESULTS OMITTED ARE NONE 
SAMPLE 883 834 REPORTED REPORTED LAB HO VALUE RAH! VALUE RANK 
H0042 56. EH 54.00 50. EH 53.00 H0072 27. 10.00 24. 4.50 H0147 27. 10.00 24. 4.50 H0148 24. L 6.00 22. L 2.00 H0149 27. 10.00 25. 7.00 H0211 41. 42.00 37. ' 42.50 H0230 31. 10.00 31. 26.50 H0239 53. EH 53.00 45. VH 51.00 H0243 36. 34.00 40. H 48.00 H0248 20. 13.00 30. 19.50 H0255 .00 .00 H0335 .0 EL 1.00 40. B 40.00 H0337 31. 10.00 25. 7.00 H0364 28. 13.00 32. 32.00 H0404 48. V3 51.50 52. EH 54.00 H0417 41. 42.00 30. 19.50 H0418 24. L .6.00 25. 7.00 H0427 31.5 20.00 22.8 L 3.00 H0428 35. 31.00 31. - 26.50 'H0429 57. EH 55.00 42. H 50.00 H0430 37. 37.00 31.8 29.00 H0431 40. 39.50 34. 36.50 H0433 37. 37.00 37. 42.50 H0439 28. 13.00 31. 26.50 H0441 34. 27.50 29. 14.00 H0447 24. L 6.00 30. 19.50 H0456 30. 16.00 30. 19.50 H0460 29. 15.00 27. 10.50 H0462 40. 39.50 32. 32.00 H0463 44. H 49.50 37. 42.50 H0464 32. 21.50 27. 10.50 H0460 23.3 L 4.00 20.02 13.00 H0471 20.28 VL 2.00 17.67 VL 1.00 H0476 44. H 49.50 36. 39.50 H0477 37. 37.00 32. 32.00 H0480 36. 34.00 30. 19.50 H0402 34. 27.50 30. 19,50 H0485 32. 21.50 47. EH 52.00 H0489 74. EH 56.00 100. EH 56.00 
H0493 35. 31.00 32. 32.00 
H0497 42. H 46.00 37. 42.50 
H0490 34. 27.50 30. 19.50 H0506 35. 31.00 31. 26.50 H0511 34. 27.50 30. 19.50 
H0514 33. 24.00 62. EH 55.00 H0516 22. VL 3.00 30. 19.50 
H0524 42. H 46.00 35. 38.00 H0526 33. 24.00 32.5 35.00 
H0520 33. 24.00 26. 9.00 
H0529 25.5 L 0.00 39. 45.50 
H0533 36. 34.00 20. 12.00 
H0535 31. 10.00 30. 19.50 
H0530 42. H 46.00 34. 36.50 
H0542 42. H 46.00 36. 39.50 
H0551 40. VB 51.50 32. 32.00 
H0552 41. 42.00 39. 45.50 H0999 42. H 46.00 40. H 40.00 MEDIAN 2 

COHC. 34.000 31.400



TOTAL AVERAGE 110.0? SAHPLES SUMMARY OF 
LAB no. RANK RANK BANNED FLAGGING * 30,, 
H0042 308.00 38.500 8 znvnsazn 15 

L3 "0' 
"0072 65.00 8.125 8 31353;) W 14 
H0147 57.00 7.125 8 L BIAsgp mu 52 
H0148 57.00 7.125 B V1.1. L 1. 3mm) Low 71 
H0149 52.50 6.563 8 L L 3mm Low 6. 
H0211 350.00 43.750 8 a 31 
H0238 234.50 29.313 8 35 
H0239 404.50 50.563 8 a zavn 313539 5153 7. 
H0243 366.00 45.750 8 n H 8 2° 
H0248 187.50 23.438 8 21 
H0255 284.00 47.333 6 EHEHEHEHELEH 59 
H0335 140.00 17.500 8 VLL ELH 5 H0337 156.00 19.500 8 _ 6, 
H0364 205.00 25.625 8 25 
H0404 256.50 32.063 8 L EHVHEH 73 
H0417 229.00 31.12% g 

48 H0418 .00 . L L L ~ 

H0427 80.50 10.063 8 L EEQSEB :3: t? 
223-2: 113:: z 

'- n 
H04 1 . . n n H 8 sun 
H0430 235.00 29.375 8 

BIAS!” BIG“
2 H0431 276.50 34.563 8 51 H0433 208.50 26.063 8 26 H0439 207.00 25.875 8 an an 5. H0441 176.00 22.000 8 58 

""42 132-33 13-33: 3 
L 34 H04 . . vLVL L 

H0460 120.50 15.063 8 ' 
BIASED L°w 

3; H0462 269.50 33.688 8 42 H0463 319.50 39.938 8 a 2 H0464 88.00 11.000 8 10 
"8:3? ’§3'88 22'328 8 

L m 39 H . . L VLELVLVL 
H0476 346.50 43.313 8 H 

BIASED no" 
33 H0477 274.00 34.250 8 n 31 H0480 266.00 33.250 8 23 H0482 193.00 24.125 8 so H0485 284.00 35.500 8 V3 EH 33 H0489 362.50 45.313 8 n EHEEEHEH 55 H0493 236.50 29.563 8 11 H0497 322.00 40.250 8 n 36 

H0498 253.00 31.625 8 2, H0506 245.50 30.688 8 ‘7 
H0511 178.00 22.250 8 43 
H0514 148.00 18.500 8 an 44 H0516 214.50 26.813 8 VL 13 
H0524 352.00 44.000 8 a 72 H0526 266.00 33.250 8 68 
H0528 91.00 11.375 8 L v1 63 H0529 369.00 46.125 »8 n n 8828881 19 
H0533 156.00 19.500 8 2, 
H0535 236.50 29.563 8 a a 49 H0538 344.50 43.063 8 a 32 
H0542 337.00 42.125 8 . H 45 
H0551 374.00 46.750 8 a vn .0 
H0552 319.50 39.938 8 6, 
H0999 353.00 44.125 8 a a 2‘ 
OVERALL AVERAGE 
RANK IS 28 . 754



----------‘--------- 
TOTAL AVERAGE no.0? SAMPLES SUMMARY or 

LAB no. RANK RANK RANKED FLAGGING 3017;; no. H0471 38.00 4.750 8 LVLELVLVL ' Bxasgo 10w so H0149 52.50 6.563 8 1.1. 315539 you 5‘ H0147 57.00 7.125 8 L 313539 no" 52 H0148 57.00 7.125 8 VLLLL BIAsan Low 71 H0072 65.00 8.125 8 313531) w" 1. H0418 61.00 8.714 7 LLL BIAsgn Low 19 H0456 72.00 9.000 8 VLVLL axnszn Low 31 H0427 80.50 10.063 8 L BIASED Low 61 H0464 88.00 11.000 8 10 H0528 91.00 11.375 8 LVL 63 H0460 120.50 15.063 8 25 H0335 140.00 17.500 8 VLLELH 5 H0428 125.50 17.929 7 L 1; H0514 140.00 10.500 0 an 4‘ H0337 156.00 19.500 8 - 59 H0533 156.00 19.500 0 2, H0441 176.00 22.000 8 53 H0511 170.00 22.250 0 43 H0248 187.50 23.438 8 21 H0447 190.50 23.813 8 L 34 H0482 193.00 24.125 8 so H0364 205.00 25.625 8 _ 25 H0439 207.00 25.875 8 EHEH 54 H0433 208.50 26.063 8 26 H0516 214.50 26.813 8 VL 13 H0468 224.00 28.000 8 LEHL 39 H0238 234.50 29.313 8 35 H0430 235.00 29.375 8 4 H0493 236.50 29.563 8 11 H0535 236.50 29.563 8 HR 49 H0506 245.50 30.688 0 47 H0417 249.00 31.125 8 43 H0498 253.00 31.625 8 27 H0404 256.50 32.063 8 LEHVHEH 73 H0526 266.00 33.250 0 65 H0400 266.00 33.250 0 23 H0462 269.50 33.688 8 42 H0477 274.00 34.250 0 H 3; H0431 276.50 34.563 0 5; H0405 204.00 35.500 0 vnan 33 H0042 308.00 38.500 8 EHVHEHEH 
, 15 H0463 319.50 39.938 8 H 2 H0552 319.50 39.938 8 51 H0497 322.00 40.250 8 H 35 H0542 337.00 42.125 8 H 45 H0538 344.50 43.063 8 H 32 H0476 346.50 43.313 8 H 57 H0211 350.00 43.750 8 H 31 H0524 352.00 44.000 8 H . 72 H0999 353.00 44.125 8 HH 2‘ H0489 362.50 45.313 3 HEREBEBBB 55 H0243 366.00 45.750 0 HHH 20 H0529 369.00 46.125 8 HHEHEHBHL 79 H0551 374.00 46.750 8 HVH 40 

“:3: fizz-23 21:23 2 
mm“ ‘ 59 H0 . . HERVE BIASED HIGH 7 H0429 410.50 51.313 8 3333388 BIASED HIGH 8‘ 

OVERALL AVERAGE 
RANK 15 28.754



7----------I.----I—--- 
PARAMETER: 01092 PH PH UNITS RESEARCH AND APPLICATIONS BRANCH 

NATIONAL HATER RESEARCH INSTITUTE 
BURLINGTON ONTARIO 

MISA INTERLAB STUDY 099 

LOHER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR- .00 BASIC ACCEPTABLE ERROR- .25 CONCENTRATION ERROR INCREMENT- .0000 LABORATORIES YET TO REPORT: H000 
LABORATORY RESULTS OMITTED ARE NONE 

SAMPLE PHI ' PH2 PH3 PH4 PH5 PH6 REPORTED REPORTED REPORTED REPORTED REPORTED REPORTED 
LAB N0 VALUE RANK VALUE RANK VALUE RANK VALUE RANK VALUE RANK VALUE RANK 
H0009 7.46 48.00 5.15 66:00 8.46 59.00 7.80 46.00 8.95 44.00 9.00 21.50 H0010 7.25 4.00 5.0 17.00 8.15 22.50 7.55 24.00 8.65 L 12.00 9.15 32.00 H0017 7.51 68.00 5.00 17.00 7.80 VL 5.00 7.50 21.00 8.48 VL 6.00 8.94 L 16.00 H0021 7.4 21.50 5.1 57.50 8.4 49.50 8.0 H 61.00 9.0 54.50 9.5 H 62.00 H0023 7.30 7.50 5.05 40.00 8.35 41.50 7.45 14.00 8.95 44.00 9.07 28.50 H0028 7.45 41.00 5.9 EH 77.00 8.5 66.00 7.61 29.50 8.95 44.00 9.45 59.00 H0042 7.30 7.50 5.00 17.00 8.10 18.50 7.70 39.50 8.72 18.00 9.50 H 62.00 
H0072 7.45 41.00 5.00 17.00 8.30 38.00 7.90 51.50 8.90 36.00 9.40 51.50 H0127 7.37 14.00 5.00 17.00 7.68 EL 2.00 7.48 17.00 8.84 30.00 9.02 ‘26.50 
H0147 7.46 48.00 4.95 4.00 8.58 H 75.00 8.09 VH 72.00 9.15 76.00 9.75 EH 76.00 
H0148 7.36 11.00 4.98 7.50 8.44 55.50 7.61 29.50 9.07 69.00 9.42 57.00 H0149 7.47 53.50 5.04 35.00 8.51 70.00 7.50 21.00 8.99 50.00 9.37 49.00 H0179 7.5 63.50 5.1 57.50 8.44 55.50 7.4 L 11.00 8.9 36.00 9.3 46.50 
H0190 7.43 32.50 5.10 57.50 8.45 57.50 7.68 34.50 8.97 48.00 9.20 38.00 
H0198 7.64 75.00 5.25 71.50 8.57 H 73.50 7.89 50.00 9.11 74.00 9.70 VH 75.00 
H0211 7.47 53.50 5.08 52.00 7.92 VL 9.00 7.57 26.50 8.64 L 11.00 9.02 26.50 
H0233 7.4 21.50 5.0 17.00 

V 
7.9 VL 8.00 7.3 VL 7.50 8.4 EL 3.00 8.9 L 14.50 

H0238 7.45 41.00 5.10 57.50 8.50 66.00 7.75 43.50 9.0 54.50 9.50 H 62.00 H0239 6.73 EL 1.00 4.87 1.00 8.5 66.00 7.69 36.50 8.71 17.00 9.18 34.00 
H0247 7.50 63.50 5.15 66.00 8.40 49.50 8.00 H 61.00 9.00 54.50 9.00 21.50 H0248 7.75 H 77.00 5.25 71.50 8.20 26.50 7.10 EL 1.50 9.00 54.50 9.20 38.00 H0255 7.45 41.00 5.00 17.00 8.07 15.00 7.45 14.00 8.73 19.00 8.80 VL 8.00 
H0266 7.36 11.00 5.15 66.00 8.02 L 11.50 7.49 18.50 8.46 VL 4.50 8.86 L 10.50 
H0305 7.36 11.00 5.15 66.00 8.02 L 11.50 7.49 18.50 8.46 VL 4.50 8.86 L 10.50 H0335 7.5 63.50 5.1 57.50 7.8 VL 5.00 7.4 L 11.00 8.6 L 8.00 8.9 L 14.50 H0336 7.67 76.00 5.17 69.00 8.52 71.00 7.65 33.00 8.98 49.00 9.54 H 66.00 H0337 7.42 28.00 5.06 45.50 8.13 20.00 7.68 34.50 8.79 22.50 9.30 46.50 H0364 7.50 63.50 5.1 57.50 8.1 18.50 7.7 39.50 8.8 26.00 7.9 EL 1.00 H0370 7.4 21.50 5.0 17.00 8.6 H 76.00 7.5 21.00 8.8 26.00 9.0 21.50 
H0377 7.4 21.50 5.2 70.00 8.4 49.50 8.0 H 61.00 8.9 36.00 9.2 38.00 H0380 7.52 69.00 5.28 73.00 8.31 40.00 8.18 VH 75.00 9.08 71.00 9.42 57.00 H0382 7.4 21.50 5.0 , 17.00 8.2 26.50 7.7 39.50 8.7 15.50 8.8 VL 8.00 H0389 7.45 41.00 5.08 52.00 8.37 45.50 7.80 46.00 9.00 54.50 9.58 VH 69.00 H0404 7.4 21.50 5.0 17.00 8.2 26.50 7.1 EL 1.50 9.0 54.50 9.0 21.50 H0417 7.40 21.50 4.90 2.00 8.14 21.00 7.52 23.00 8.80 26.00 9.16 33.00 H0418 7.47 53.50 5.05 40.00 8.54 72.00 8.00 H 61.00 9.09 72.00 9.60 VH 71.00 H0427 7.29 6.00 4.99 9.50 8.03 L 13.00 7.57 26.50 8.70 15.50 9.24 41.00 H0428 7.5 63.50 5.1 57.50 8.5 66.00 8.1 VH 73.00 9.1 73.00 9.6 VH 71.00 H0429 7.44 36.00 4.99 9.50 8.24 31.00 7.45 14.00 8.91 39.50 8.26 EL 2.00 
H0431 7.24 3.00 5.04 35.00 8.09 16.50 7.47 16.00 8.68 13.00 8.73 VL 5.00 
H0433 7.44 36.00 5.01 26.00 8.06 14.00 7.70 39.50 8.76 21.00 8.89 L 13.00 
H0439 7.17 L 2.00 5.12 62.50 8.21 29.50 7.90 51.50 8.74 20.00 9.29 44.00 
H0441 7.56 72.00 5.03 31.00 8.82 EH 77.00 8.32 EH 77.00 9.50 EH 77.00 10.17 EH 77.00 
H0447 7.5 63.50 5.0 17.00 8.2 26.50 7.8 46.00 8.8 26.00 9.3 46.50 
H0448 7.44. 36.00 5.04 35.00 8.38 47.00 7.60 28.00 8.96 46.50 9.19 35.00 
H0456 7.63 74.00 5.12 62.50 8.28 35.50 7.85 48.00 9.07 69.00 9.46 H 60.00 
H0460 7.46 48.00 5.01 26.00 8.36 43.50 8.02 H 67.00 9.00 54.50 9.52 H 64.50 
H0462 7.48 58.50 5.02 29.00 8.50 66.00 8.01 H 65.00 9.07 69.00 9.62 VH 73.00 
H0463 7.43 32.50 5.05 40.00 8.48 

_ 

62.50 8.06 H 70.00 9.06 66.50 9.52 H 64.50



PARAMETER: 01092 PH PH UNITS RESEARCH AND APPLICATIONS BRANCH 
NATIONAL WATER RESEARCH INSTITUTE 

BURLINGTON ONTARIO 
MISA INTERLAB STUDY 099 

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR- .00 BASIC ACCEPTABLE ERROR- .25 CONCENTRATION ERROR INCREMENT- .0000 
LABORATORIES YET TO REPORT: W000 
LABORATORY RESULTS OMITTED ARE NONE 

SAMPLE PHI ‘ PH2 PH3 PH4 PH5 PH6 REPORTED REPORTED REPORTED REPORTED REPORTED REPORTED 
LAB NO VALUE RANK VALUE RANK VALUE RANK VALUE RANK VALUE RANK VALUE RANK 
H0464 7.4 21.50 5.0 17.00 8.3 38.00 8.0 H 61.00 9.0 54.50 9.4 51.50 
H0468 7.54 70.50 5.06 45.50 8.57 H 73.50 8.28 EH 76.00 9.12 75.00 9.00 21.50 H0469 7.474 57.00 5.067 48.00 8.505 69.00 8.088 VH 71.00 9.048 64.00 9.401 53.00 
H0471 7.26 5.00 5.60 EH 76.00 7.77 EL 3.00 7.35 L 9.00 8.25 EL 1.50 8.60 EL 4.00 H0476 7.45 41.00 5.06 45.50 8.26 34.00 7.92 54.00 8.93 41.50 9.07 28.50 
H0477 7.45 41.00 5.01 26.00 8.21 29.50 8.00 H 61.00 8.9 36.00 9.3 46.50 H0480 7.42 28.00 5.04 35.00 8.36 43.50 7.95 56.00 8.89 33.00 9.41 54.50 
H0482 7.42 28.00 5.08 52.00 8.09 16.50 7.56 25.00 8.69 14.00 8.78 VL 6.00 
H0489 7.43 32.50 5.03 31.00 8.28 35.50 7.69 36.50 8.80 26.00 9.41 54.50 
H0493 7.47 53.50 5.03 31.00 8.48 62.50 8.02 H 67.00 9.04 63.00 9.56 H 67.00 H0497 7.43 32.50 5.05 40.00 8.43 53.00 7.63 32.00 8.96 46.50 9.26 42.00 H0498 7.37 14.00 4.97 5.50 7.80 VL 5.00 7.30 VL 7.50 8.61 L 9.50 8.95 17.00 H0506 7.60 73.00 5.40 H 74.00 8.25 32.50 8.00 H 61.00 8.90 36.00 9.00 21.50 H0511 7.50 63.50 5.15 66.00 8.25 32.50 7.75 43.50 8.85 31.00 9.20 38.00 H0514 7.42 28.00 5.06 45.50 8.35 41.50 7.74 42.00 9.01 60.50 9.20 38.00 H0515 7.54 70.50 4.94 3.00 8.16 24.00 7.24 VL 4.00 8.81' 29.00 9.13 31.00 H0516 7.48 58.50 5.10 57.50 8.42 52.00 8.05 H 69.00 8.93 41.50. 9.01 25.00 H0524 7.46 48.00 5.01 26.00 7.95 L 10.00 7.40 L 11.00 8.61 L 9.50 8.87 L 12.00 H0526 7.42 28.00 5.04 35.00 8.37 45.50 7.91 53.00 8.91 39.50 9.08 30.00 H0528 7.47 53.50 5.07 49.50 8.45 57.50 7.98 H 57.00 9.05 65.00 9.60 VH 71.00 H0529 7.46 48.00 5.07 49.50 8.47 60.50 8.02 H 67.00 9.01 60.50 9.57 H 68.00 H0533 7.31 9.00 5.49 VH 75.00 7.65 EL 1.00 7.11 EL 3.00 8.25 EL 1.50 8.46 EL 3.00 H0535 7.39 17.00 5.00 17.00 8.30 38.00 7.93 55.00 8.88 32.00 9.38 50.00 
H0538 7.38 16.00 5.01 26.00 7.86 VL 7.00 7.27 VL 6.00 8.55 L 7.00 8.80 VL 8.00 
H0542 7.458 45.00 5.051 43.00 8.431 54.00 8.154 VH 74.00 9.004 59.00 9.420 57.00 
H0551 7.47 53.50 5.05 40.00 8.47 60.50 7.62 31.00 9.03 62.00 9.28 43.00 
H0552 7.50 63.50 4.98 7.50 8.40 49.50 7.86 49.00 9.06 66.50 9.63 VH 74.00 
H0999 7.37 14.00 4.97 5.50 8.15 22.50 7.25 VL 5.00 8.79 22.50 8.99 18.00 
MEDIAN 
conc. 7.450 5.050 8.300 7.700 8.910 9,200



PARAMETER: 01092 PH PH UNITS 

MISA INTERLAB STUDY 099 

LO"ER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR= .00 
BASIC ACCEPTABLE ERROR= .25 CONCENTRATION ERROR INCREMENT= .0000 
LABORATORIES YET TO REPORT: "000 
LABORATORY RESULTS OMITTED ARE NONE 
SAMPLE PH7 PH8 

REPORTED REPORTED 
LAB NO VALUE RANK VALUE RANK 
"0009 8.09 42.50 6.45 53.00 
"0010 7.9 23.50 6.3 6.50 
"0017 7.62 VL 9.00 6.28 4.50 
"0021 8.1 45.00 6.4 24.50 
"0023 7.80 L 16.00 6.28 4.50 
"0028 8.25 66.00 6.6 73.50 
"0042 8.00 31.00 6.40 24.50 
"0072 8.25 66.00 6.45 53.00 
"0127 8.04 34.00 6.38 14.00 
"0147 8.17 54.50 6.41 30.00 
"0148 7.87 20.00 6.39 18.00 
"0149 8.40 H 76.50 6.48 61.50 
"0179 8.0 31.00 6.5 65.00 
"0190 8.07 41.00 6.45 53.00 
"0198 8.25 66.00 ,6.57 70.00 
"0211 7.80 L 16.00 6.44 44.50 
"0233 7.2 EL 1.00 6.2 2.00 
"0238 8.05 36.00 6.45 53.00 
"0239 7.91 26.00 5.84 EL 1.00 
"0247 8.20 57.00 6.60 73.50 
"0248 7.90 23.50 6.60 73.50 
"0255 7.77 L 14.00 6.39 18.00 
"0266 8.06 39.00 6.44 44.50 
"0305 8.06 39.00 6.44 44.50 
"0335 7.6 VL 7.50 6.5 65.00 
"0336 7.97 28.00 6.46 58.50 
"0337 8.01 33.00 6.40 24.50 
"0364 7.9 23.50 6.4 24.50 
"0370 7.8 L 16.00 6.4 24.50 
"0377 7.7 L 10.50 6.4 24.50 
"0380 8.35 H 72.50 6.55 68.50 
"0382 8.2 57.00 6.6 73.50 
"0389 8.12 47.00 6.45 53.00 
"0404 7.6 VL 7.50 6.3 6.50 
"0417 7.57 VL 6.00 6.33 8.50 
"0418 8.29 71.00' 6.39 18.00 
"0427 7.72 L 12.00 6.38 14.00 
"0428 8.2 57.00 6.5 65.00 
"0429 8.06 39.00 6.39 18.00 
"0431 7.86 19.00 6.33 8.50 
"0433 7.89 21.00 6.39 18.00 
"0439 8.21 60.00 6.59 71.00 
"0441 8.36 H 74.00 6.41 30.00 
"0447 7.7 L 10.50 6.4 24.50 
"0448 8.24 63.00 6.45 53.00 
"0456 8.00 31.00 6.62 76.00 
"0460 8.05 36.00 6.41 30.00 
"0462 8.15 50.50 6.44 44.50 
"0463 8.27 68.00 6.47 60.00 
"0464 8.1 45.00 6.5 65.00 
"0468 8.35 H 72.50 6.44 44.50 
"0469 8.246 64.00 6.420 35.00 
"0471 7.44 EL 3.00 6.55 68.50 
"0476 8.10 45.00 6.45 53.00 
"0477 8.13 48.50 6.42 35.00 
"0480 8.13 48.50 6.42 35.00 
"0482 7.99 29.00 6.43 39.00 
"0489 8.16 52.50 6.48 61.50 
"0493 8.15 50.50 6.43 39.00 
"0497 8.16 52.50 6.44 -44.50 
"0498 7.54 EL 5.00 6.35 11.00 
"0506 8.40 H 76.50 6.80 H 77.00 
"0511 7.75 L 13.00 6.45 53.00 
"0514 8.28 69.00 6.40 24.50 
"0515 7.48 EL 4.00 6.34 10.00 
"0516 8.38 H 75.00 6.44 44.50 
"0524 7.90 23.50 6.38 14.00 
"0526 8.23 62.00 6.42 35.00 
"0528 8.05 36.00 6.50 65.00 
"0529 8.21 60.00 6.46 58.50 
"0533 7.40 EL 2.00 6.45 53.00



PARAMETER: 01092 PH PH UNITS 
MISA INTERLAB STUDY 099 

LOHER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR- .00 
BASIC ACCEPTABLE ERROR= .25 CONCENTRATION ERROR INCREMENT- .0000 
LABORATORIES YET TO REPORT: "000 
LABORATORY RESULTS OMITTED ARE NONE 

SAMPLE PH? PHB 
REPORTED REPORTED 

LAB NO VALUE RANK VALUE RANK 
H0535 8.09 42.50 6.37 12.00 
W0538 7.84 18.00 6.27 3.00 
“0542 8.286 70.00 6.417 32.00 
W0551 8.17 54.50 6.44 44.50 
“0552 8.21 60.00 6.42 35.00 
W0999 7.93 27.00 6.43 39.00 
MEDIAN 
CONC. 8.060 6.430



TOTAL AVERAGE “0.0? SAMPLES SUMMARY OF 
LAB N0. RANK RANK RANKED FLAGGING METHOD CODING 
H0009 380.00 47.500 8 K 
H0010 141.50 17.688 8 L J 
H0017 146.50 18.313 8 VL VLL VL L 
H0021 375.50 46.938 8 H H L 
H0023 196.00 24.500 8 L L 
H0028 456.00 57.000 8 EH K 
H0042 218.00 27.250 8 H K 
H0072 354.00 44.250 8 J 
H0127 154.50 19.313 8 EL L 
H0147 435.50 54.438 8 H VH EH K 
H0148 267.50 33.438 8 L 
H0149 416.50 52.063 8 H L 
H0179 366.00 45.750 8 L L 
H0190 362.00 45.250 8 L J 
H0198 555.00 69.375 8 H VH BIASED HIGH J 
H0211 239.00 29.875 8 VL L L L 
H0233 74.50 9.313 8 ,VLVLELL EL BIASED Low J 
H0238 413.50 51.688 8 H L 
H0239 182.50 22.813 8 EL EL L 
H0247 446.50 55.813 8 H L 
H0248 366.00 45.750 8 H EL L 
H0255 146.00 18.250 8 VLL L 
H0266 205.50 25.688 8 L VLL J 
H0305 205.50 25.688 8 L VLL J 
H0335 232.00 29.000 8 VLL L L VL J 
H0336 450.50 56.313 8 H L 
H0337 254.50 31.813 8 K 
H0364 254.00 31.750 8 EL L 
H0370 223.50 27.938 8 H L J 

211-33 2:42: a 
H L L 

H0380 26. . VH H 
H0382 258.50. 32.313 8 VL 

BIASED HIGH
i 

H0389 408.00 51.000 8 VH L 
H0404 156.50 19.563 8 EL VL J 
H0417 141.00 17.625 8 VL - L 
H0418 458.50 57.313 8 H VH L 
H0427 137.50 ég.%88 8 L L . K 
H0428 526.00 . 50 8 VH VH 
w0429 189.00 23.625 8 m. 

BIAS” HIGH
g 

H0431 116.00 14.500 8 VL J 
H0433 188.50 23.563 8 L K 
H0439 340.50 22.33% 8 L L 
H0441 515.00 4. 8 EHEHEHEHH 
H0447 260.50 32.563 8 L 

BIASED HIGH
5 

H0448 343.50 42.938 8 J 
H0456 456.00 57.000 8 K 
H0460 369.50 46.188 8 H H K 
H0462 455.50 56.938 8 H VH L 
H0463 464.00 58.000 8 H H L 
H0464 353.50 44.188 8 H K 
H0468 479.00 59.875 8 H EH H L 
H0469 461.00 57.625 8 VH J 
H0471 170.00 21.250 8 EHELL ELELEL L 
H0476 342.50 42.813 8 K 
H0477 323.50 40.438 8 H J 
H0480 333.50 41.688 8 L 
H0482 209.50 26.188 8 VL J 
H0489 330.00 41.250 8 L 
H0493 433.50 54.188 8 H H J 
H0497 343.00 42.875 8 K 
H0498 74.50 9.313 -8 VLVLL EL 
H0506 451.50 56.438 8 H H H H 

BIASED Lo"
3 

H0511 340.50 42.563 8 L L 
H0514 349.00 43.625 8 L 
H0515 175.50 21.938 8 VL EL J 
H0516 423.00 52.875 8 H H K



TOTAL AVERAGE no.0? SAMPLES SUMMARY OF 
LAB NO. RANK RANK RANKED FLAGGING METHOD CODING 
H0524 154.00 19.250 8 L L L L K 
H0526 328.00 41.000 8 K 
H0528 454.50 56.813 8 H VH J 
"0529 472.00 59.000 8 H H L 
H0533 147.50 18.438 8 VHELELELELEL J 

233-23 2:33: 
8 a 

"0538 . . 8 VLVLL VL 
"0542 434.00 54.250 8 VH 

BIASED Lo"
g 

H0551 389.00 48.625 8 K 
H0552 405.00 50.625 8 VB L 
"0999 153.50 19.188 8 VL L 

OVERALL AVERAGE 
RANK IS 39.000



TOTAL AVERAGE N0.0F SAMPLES SUMMARY OF 
LAB NO. RANK RANK RANKED FLAGGING 
H0233 74.50 9.313 VLVLELLEL BIASED LOH 

METHOD CODING 
H0498 74.50 9.313 VLVLLEL BIASED LOH 
H0538 91.00 11.375 VLVLLVL BIASED LOH 
H0431 116.00 14.500 VL 
H0427 137.50 17.188 LL 
H0417 141.00 17.625 VL 
H0010 141.50 17.688 L 
H0255 146.00 18.250 VLL 
H0017 146.50 18.313 VLVLLVL 
H0533 147.50 18.438 VHELELELELBL 
H0999 153.50 19.188 VL 
H0524 154.00 19.250 LLLL 
H0127 154.50 19.313 EL 
H0404 156.50 19.563 ELVL 
H0471 170.00 21.250 EHELLELELEL 
H0515 175.50 21.938 VLEL 
H0239 182.50 22.813 ELEL 
H0433 188.50 23.563 L 
H0429 189.00 23.625 EL 
H0023 196.00 24.500 L 
H0305 205.50 25.688 LVLL 
H0266 205.50 25.688 LVLL 
H0482 209.50 26.188 VL 
H0042- 218.00 27.250 
H0370 223.50 27.938 
H0335 232.00 29.000 
H0211 239.00 29.875 
H0364 254.00 31.750 
H0337 254.50 31.813 
H0382 258.50 32.313 
H0447 260.50 32.563 
H0535 263.50 32.938 
H0148 267.50 33.438 
H0377 311.00 38.875 
H0477 323.50 40.438 
H0526 328.00 41.000 
H0489 330.00 41.250 
H0480 333.50 41.688 
H0511 340.50 42.563 
H0439 340.50 42.563 
H0476 342.50 42.813 
H0497 343.00 42.875 
H0448 343.50 42.938 
H0514 349.00 43.625

H 
HL 
VLLLLVL 
VLLL 
BL 

H0464 353.50 44.188 H 
H0072 354.00 44.250 
H0190 362.00 45.250 
H0179 366.00 45.750 L 
H0248 366.00 45.750 HEL 
H0460 369.50 46.188 HH 
H0021 375.50 46.938 HH 
H0009 380.00 47.500 
H0551 389.00 48.625 
H0552 405.00 50.625 VH 
H0389 408.00 51.000 VH 
H0238 413.50 51.688 H 
H0149 416.50 52.063 H 
H0516 423.00 52.875 HH 
H0493 433.50 54.188 HH 
H0542 434.00 54.250 VH 
H0147 435.50 54.438 HVHEH . 

H0247 446.50 55.813 H 
H0336 450.50 56.313 H 
H0506 451.50 56.438 HHHH 
H0528 454.50 56.813 
H0462 455.50 56.938 

a:a)«’0(nthanmtntnaam(n¢bana,m(n<nabmthana:aura:aim(z(naam<n<naaaunaaa>o(Dena:a>a>mtn<n<n¢naaa>a1m<n¢naamlnaam¢n<naba :l: r‘ 

runrrwxuxr‘r‘rrxxL—‘xr‘rehabhaw:r-r'rr'xurrhrrxrt‘uoxuuqrxxrnrnrxrhrrnL—‘xhxuu



"TOTAL AVERAGE no.0? SAMPLES SUMMARY OF 
LAB NO. RANK RANK RANKED FLAGGING METHOD CODING 
H0456 456.00 57.000 8 H K 
H0028 456.00 57.000 8 EH K 
H0418 458.50 57.313 8 HVH L 
H0469 461.00 57.625 8 VB J 
H0463 464.00 53.000 8 HH L 
H0529 472.00 59.000 8 HH L 
H0468 479.00 59.875 8 HEHH L 
"0441 515.00 64.375 8 EHEHEHEHH BIASED HIGH K 
H0428 526.00 65.750 8 VHVH BIASED HIGH J 
H0380 526.00 65.750 8 VHH BIAsED HIGH J 
H0198 555.00 69.375 8 Eva BIASED HIGH J 

OVERALL AVERAGE 
RANK IS 39.000



PARAMETER: 15092 TOTAL PHOSPHORUS-STP HG P/L RESEARCH AND APPLICATIONS BRANCH NATIONAL HATER RESEARCR INSTITUTE 
BURLINGTON ONTARIO HISA INTERLAB STUDY 099 

DO0zR LIMIT POR use or 0051c ACCEPTABLE ERROR- .50 BASIC ACCEPTABLE ERROR- .20 CONCENTRATION zRROR Incnzuznr- .1000 LABORATORIES yer To REPORT: 0000 
LABORATORY sDLTs OMITTED ARE NONE 
sAHPLz TP1 TPz TP3 TP4 TPs TP6 REPORTED REPORTED REPORTED REPORTED REPORTED RnPORTaD LAB no VALUE RANK VALUE RANK VALUE RANK VALUE RANK vanes RANK va10a RANK 
00009 2.05 41.00 1.01 39.00 ' 1.54 42.00 1.49 39.00 .00 5.50 .50 30.50 00017 1.0 01 11.00 .03 19.00 1.0 v1 15.00 1.0 v1 15.00 .0 5.50 .50 51.50 00023 2.30 70.00 1.003 54.00 1.55 53.50 1.517 43.00 .030 as 53.00 .54 44.00 00020 2.15 50.50 1.05 49.00 1.55 45.00 1.55 52.50 .025 25.00 .55 47.50 00042 2.00 35.00 1.05 49.00 1.49 33.50 1.51 41.50 .07 35.00 .54 57.00 00072 2.15 53.50 1.02 42.00 1.55 45.00 1.54 50.50 <.02 .00 .54 44.00 00127 .92 BL 10.00 .42 01 7.00 .50 IL 7.00 .55 BL 5.00 .10 42.50 .25 1 9.00 00147 1.00 20.50 .05 21.00 1.3 21.00 1. 22.00 .00 39.50 .44 21.50 00140 1.99 31.50 .97 20.00 1.49 33.50 1.43 20.50 .00 5.50 .51 34.00 00149 2.21 53.00 1.05 51.00 1.05 R 75.00 1.52 44.00 .02 22.50 .57 54.50 00179 .45 an 4.00 .55 01 10.00 .10 BL 1.00 .11 EL 1.00 .09 41.00 .02 an 2.00 00190 .9 21 0.00 .0 15.00 .9 v1 10.50 .9 v1 13.00- .01 15.50 .5 30.50 00211 2.07 42.00 1.00 35.50 1.50 37.00 1.47 35.00 .03 20.50 .50 30.50 00233 2.00 35.00 1.00 35.50 1.50 37.00 1.42 27.00 .05 33.50 .55 51.00 00230 2.12 47.50 1.19 57.50 1.77 70.00 1.74 59.00 .00 5.50 .51 54.50 00239 2.25 57.50 1.0 35.50 7 1.5 37.00 1.50 55.50 .0 ' 5.50 .53 41.00 00243 2.01 30.50 1.15 53.00 1.57 47.00 1.54 51.00 .03 20.50 .55 50.50 00247 1.00 20.50 .70 15.00 1.50 53.50 .70 01 0.00 .00 5.50 .00 21 1.00 00240 2.25 57.50 .25 EL 1.00 .57 an 5.00 .74 EL 9.00 .00 5.50 .35 15.50 00255 2.1 ' 45.50 1.1 50.00 1.53 51.00 1.50 50.00 .05 33.50 .43 19.50 00255 1.90 25.00 .99 31.50 1.44 20.50 1.44 30.50 .02 22.50 .45 24.50 00305 1.90 25.00 .99 31.50 1.44 20.50 1.44 30.50 .02 22.50 .45 24.50 00335 1.20 :1 15.00 .03 19.00 .97 v1 13.00 1.3 22.00 .0 5.50 .55 47.50 00335 2.15 50.50 1.55 20 74.00 1.0 74.00 1.72 50.00 .50 20 52.00 1.07 an 74.00 00337 2.23 55.50 1.10 50.00 1.52 50.50 1.59 57.00 .0 5.50 .50 50.00 00354 1.935 27.00 1.015 40.00 1.400 25.00 1.535 49.00 .104 44.00 .327 14.00 00370 2.0 35.00 .77 14.00 1.71 59.00 1.13 L 17.00 .02 22.50 .52 37.50 00377 .9 :1 0.00 .5 VL 9.00 1.3 21.00 1.3 22.00 .07 35.00 .3 L 12.00 00300 .9 :1 0.00 .555 L 11.00 .755 an 0.00 .955 v1 14.00 .15 40.50 .172 V; 5.00 00302 1.02 51 12.00 .03 19.00 1.15 L 17.00 .79 BL 10.00 .02 22.50 .30 0 12.00 00309 .15 EL 1.00 .39 z; 5.00 .99 v1 14.00 .52 01 4.00 .00 5.50 .29 1 10.00 00404 .75 an 5.00 .34 BL 4.00 .50 an 3.00 1.05 L 15.00 .20 0 51.00 

_ .42 10.00 00417 1.42 V; 15.00 .92 24.00 1.20 10.00 1.19 10.00 <.05 .00 .51 34.00 00410 1.99 31.50 1.02 42.00 1.54 42.00 1.40 37.00 <.05 .00 .54 44.00 00427 1.94 20.00 1.10 55.50 1.50 53.50 1.53 45.50 .03 20.50 .52 55.00 00420 2.12 47.50 1.10 55.50 1.50 55.50 1.75 71.00 <.oos .00 .752 0 72.00 00429 1.95 29.00 ' 1.00 35.50 1.45 30.00 1.45 33.00 .10 42.50 .55 51.00 00431 2.10 57.00 1.04 45.50 1.50 37.00 1.53 45.50 .04 31.00 .54 44.00 00433 2.01 30.50 1.11 51.00 1.54 52.00 1.53 59.50 .07 35.00 .51 54.50 00439 1.7 10.00 .30 21 5.00 1.07 1 15.00 .55 BL 7.00 5.1 00 54.00‘ .04 BL 3.00 
00441 2.03 40.00 .97 20.00 1.47 31.00 1.40 37.00 .01 15.50 .49 27.50 
00447 1.07 23.00 1.11 51.00 1.30 21.00 1.53 59.50 .03 20.50 .52 37.50 
00440 2.19 50.50 1.04 45.50 1.50 40.50 1.50 55.50 <.1 .00 .55 51.00 
00455 2.40 a 73.50 1.07 52.00 1.79 72.50 1.02 a 

_ 

74.00 <.01 .oo .55 51.00 
00450 2.17 55.00 1.00 35.50 1.54 42.00 1.54 50.50 <.01 .00 .52 37.50 
00452 2.23 55.50 1.03 44.50 1.59 50.50 1.55 52.50 <.oo1 .00 .575 55.00 
00453 2.15 53.50 1.02 42.00 1.52 50.50 1.57 55.00 <.os .00 .525 40.00 
00454 .70 BL 5.00 .33 an 3.00 .55 EL 5.00 .52 BL 5.00 <.01 .00 .23 L 0.00 
00450 1.03 :1 13.00 .50 L 12.00 .05 an 9.00 .05 00 12.00 <.001 .oo .54 44.00 
00459 2.203 59.00 1.095 55.00 1.500 50.00 1.551 53.00 .075 30.00 .503 53.00 
00471 .45 01 2.50 .27 an 2.00 .23 an 2.00 .42 an 3.00 <.01 .00 .15 01 5.00 
00475 1.71 19.00 .012 17.00 1.25 19.00 1.23 19.50 <.01 .00 .452 23.00 
00477 2 .20 61.00 1.163 64.00 1.683 .67.00 1.663 60.00 .010 16.50 .590 60.00



PARAMETER: 15092 TOTAL PHOSPHORUS-STP HG P/L RESEARCH AND APPLICATIONS BRANCH 
NATIONAL HATER RESEARCH INSTITUTE 

HISA INTERLAB 5100! 099 
BURLINGTON ONTARIO 

IDHER LIMIT FOR use 0? BASIC ACCEPTABLE zRROR- .so BASIC ACCEPTABLE ERROR- .20 CONCENTRAI ERRO 
LABORATORIES 121 TO REPORT: 0000 

1°" R INCREHE'T' ‘1°°° 
LABORATORY RESULTS 0011100 ARE 0002 

510421.: 101 792 103 194 :25 106 00000120 Raponrzo REPORTED REPORTED 02000120 02000100 
LAB NO VALUE RANK VALUE RANK VALUE RANK VALUE RANK VALUE RANK VALUE RANK 
00400 1.90 30.00 .07 22.00 1.34 23.00 1.32 24.00 <.10 
00402 2.09 44.00 1.42 v0 73.00 1.53 40.00 2.20 as 75.00 .16 40:23 '33 VL 

'g'gg 
00409 .45 an 2.50 .43 BL 0.00 .54 BL 4.00 .30 :1 2.00 .05 32.00 '05 01 4'00 
00493 2.19 50.50 .90 30.00 1.62 50.50 1.65 62.00 .00 39.50 '43 19'50 
00497 2.36 71.00 1.19 67.50 1.79 72.50 1.75 70.00 .12 46.00 '65 60'50 
00490 2.52 a 75.00 2.00 an 75.00 1.66 63.50 1.70 66.50 .00 6.50 1'46 :0 75'00 
00506 2.10 45.50 1.10 50.00 1.60 53.50 1.45 33.00 <.05 .00 '50 30'50 
00511 2.43 R 72.00 1.23 72.00 1.70 71.00 1.79 a 73.00 .15 47.00 '71 71'00 
00514 1.50 L 17.00 .90 23.00 .90 VL 10.50 1.23 19.50 .02 22.50 '30 L 12'00 
00515 2.16 53.50 .96 26.00 1.55 45.00 1.53 46.50 <.1 .00 '49 27'50 
00516 1.02 22.00 .94 25.00 1.37 24.00 1.43 20.50 <.01 .00 '44 21'50 
00524 2.13 49.00 1.22 71.00 1.62 50.50 1.53 46.50 - .23 50.00 '60 61'50 
00526 2.16 53.50 1.09 55.00 1.40 25.00 1.40 26.00 <.02 .00 '50 50'00 
00520 1.10 :1 14.00 .70 L 13.00 .94 VL 12.00 .025 EL 11.00 .004 13.00 '345 15'00 
00529 2.00 35.00 1.00 35.50 1.50 37.00 1.45 33.00' .01 16.50 '52 37'50 
00533 1.90 25.00 1.00 53.00 1.40 32.00 1.40 37.00 <.05 .00 '50 50'00 
00535 2.20 61.00 1.11 61.00 1.50 40.50 1.70 66.50 .01 16.50 '67 70'00 
00530 2.00 35.00 1.20 69.50 1.59 50.50 1.50 40.00 .11 45.00 '40 26'00 
00542 2.22 64.00 1.05 49.00 1.60 53.50 1.51 41.50 <.03 .00 '57 54'50 
00551 2.40 0 73.50 1.03 44.50 1.61 56.00 1.56 54.00 .01 16.50 '56 51'00 
00552 2.20 61.00 1.20 69.50 1.60 65.50 1.70 a 72.00 <.10 .00 '00 0 73'00 
:ggzzn 

2.00 43.00 .97 20.00 1.43 27.00 1.30 25.00 .00 6.50 :51 34200 
case. 2.010 1.000 1.500 1.400 .030 .520



PARAMETER: 15092 TOTAL PHOSPHORUB-BTP MG P/L 

“ISA INTERLAB STUDY 099 

LOHER LIMIT FOR USE 0!“ BASIC ACCEPTABLE ERROR- .50 BASIC ACCEPTABLE ERROR- .20 
CONCENTRATION ERROR INCREMENT- .1000 
LABORATORIES YET TO REPORT: H000 
LABORATORY RESULTS OMITTED ARE NONE 
SAMPLE TP7 T98 

REPORTED REPORTED 
LAB NO VALUE RANK VALUE RANK 
H0009 .16 41.00 .15 30.00 
H0017 .14 24.00 .15 30.00 
H0023 .15 31.50 .125 20.00 
H0028 .15 31.50 .12 17.00 
H0042 .20 56.00 .25 64.00 
H0072 .17 46.00 .16 38.50 
H0127 .05 5.50 <.01 .00 
H0147 .14 24.00 .14 24.50 
H0148 .12 14.50 .14 24.50 
H0149 .18 49.50 .20 58.00 
H0179 .03 2.00 .00 1.00 
H0198 .15 31.50 .16 38.50 
H0211 .15 31.50 .13 21.00 
H0233 .20 56.00 .16 38.50 
H0238 .20 56.00 .21 61.00 
H0239 .17 46.00 .12 . 17.00 
H0243 .20 56.00 .16 38.50 
H0247 .13 19.00 .10 11.50 
H0248 .03 2.00 .04 4.00 
H0255 .16 41.00 .17 47.00 
H0266 .12 14.50 .15 30.00 
H0305 .12 14.50 .15 30.00 
H0335 .32 68.00 .33 71.00 
H0336 .25 63.00 .20 58.00 
H0337 .24 62.00 .21 61.00 
H0364 .269 65.00 .267 66.00 
H0370 .07 8.50 .01 2.00 
H0377 .2 56.00 .03 3.00 
H0380 .08 10.00 .108 13.00 
H0382 .07 8.50 .10 11.50 
H0389 .09 11.00 .09 10.00 
H0404 .34 70.00 .32 69.50 
H0417 .15 31.50 .15 30.00 
H0418 .17 46.00 .18 53.50 
H0427 .14 24.00 .17 47.00 
H0428 .213 61.00 .199 56.00 
H0429 .21 59.50 .24 63.00 
_H0431 .13 19.00 .12 17.00 
H0433 .21 59.50 .26 65.00 
H0439 .83 Eli 74.00 4.95 EH 73.00 
H0441 .18 49.50 .17 47.00 
H0447 .17 46.00 .16 38.50 
H0448 .26 64.00 .17 47.00 
H0456 .19 52.00 .16 38.50 
H0460 .15 31.50 .17 47.00 
H0462 .158 37.50 .172 52.00 
H0463 .156 36.00 .136 22.00 
H0464 .03 2.00 .05 6.50 
H0468 .14 24.00 .15 30.00 
H0469 .377 H 71.00 ' .301 67.00 
H0471 .05 5.50 .05 6.50 
H0476 .127 17.00 .124 19.00 

. H0477 .150 31.50 .210 61.00 
H0480 <.10 .00 <.10 

I 
.00 

H0482 .05 5.50 .05 6.50 
H0489 .05 5.50 .05 6.50 
H0493 .13 . 19.00 .17 47.00 
H0497 .29 66.00 .31 68.00 
H0498 .72 EH 73.00 .11 14.50 
H0506 .15 31.50 .17 47.00 
H0511 .33 69.00 .34 72.00 
H0514 .14 24.00 .14 24.50 
H0515 .14 24.00 .11 14.50



PARAMETER: 15092 TOTAL PHOSPHORUS-STP MO P/L 

MISA INTERLAB STUDY 099 

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR- .50 BASIC ACCEPTABLE ERROR- .20 
CONCENTRATION ERROR INCREMENT- .1000 
LABORATORIES YET TO REPORT: H000 
LABORATORY RESULTS OMITTED ARE NONE 
SAMPLE. TP7 TPS 

REPORTED REPORTED 
LAB NO VALUE RANK VALUE RANK 
"0516 .12 14.50 .19 55.00 
"0524 .30 67.00 .32 69.50 
"0526 .17 46.00 .17 47.00 
"0528 .1045 12.00 .0885 9.00 
"0529 .16 41.00 .16 38.50 
"0533 .16 41.00 .17 47.00 
"0535 .158 37.50 .154 34.00 
“0538 .19 52.00 .18 53.50 
"0542 .16 41.00 .15 30.00 
“0551 .19 52.00 .16 38.50 
H0552 .42 H 72.00 .20 58.00 "0999 .14 24.00 .14 24.50 MEDIAN 
CONC. .150 .160



TOTAL AVERAGE N0.0F SAMPLES SUMMER! OF 
LAB NO. RANK RANK RANKED FLAGGING 
H0009 269.00 33.625 

5 H§ .3.5 
‘ H0017 182.00 22.750 EL VLVL 
H0023 379.00 47.375 
H0028 319.00 39.875 
H0042 382.00 47.750 
“5% 312-33 152:: H01 . . ELELELEL L BIAS 
H0147 194.00 24.250 

so no“ 
H0148 201.00 25.125 
"31:: 411-33 53-72: B 
H 1 . . ELVLELEL EL 
H0198 164.50 20.563 EL VLVL 

BIASBD In" 
H0211 261.00 32.625 
H0233 313.50 39.188 
H0238 442.00 55.250 
H0239 306.00 38.250 
H0243 401.00 50.125 
H0247 135.00 16.875 EL EL 
H0248 112.50 14.063 ELELBL 
H0255 363.50 45.438 
H0266 207.00 25.875 
H0305 207.00 25.875 
ms: §§§~§8 22-12: H W 
H03 . . EH EHEH 
H0337 426.50 53.313 

BIASED HIGH 
H0364 331.00 41.375 
H0370 205.50 25.688 L 
H0377 167.00 20.875 ELVL L 
H0380 118.50 14.813 ELL ELVL VL 
Hg382 12%.28 13.363 EL L EL L 
H 389 . . 3 ELELVLEL L 
H0404 236.50 29.563 ELELELL H 

BIASED LO" 
H0417 171.50 24.500 VL 
H0418 296.00 42.286 
H0427 359.00 44.875 
H0428 438.50 62.643 
H0429 343.50 42.938 
H0431 298.00 37.250 
H0433 446.00 55.750 
H0439 250.00 31.250 
H0441 276.50 34.563 
H0447 315.00 39.375 
H0448 371.00 53.000 

fl BIASED HIGH 

ELL ELEHELBHEH 

5522n2°525522025°25°as“ss==azzz=7355255255225530555=5535 

wo456 413.50 59.071 x 3 
H0460 300.00 42.057 
w0462 350.50 51.214 
H0463 3:2.gg 42.202 wo464 . .2 31215121 L 
wo468 13g.gg 20.33% ELL 2121 BIA§E° L°" 
"0469 - - 8 1313550 Inca 
uo471 25.50 3.786 21513121 VL 
H0476 133.50 19.071 

“‘53” w" 
50477 425.00 53.125 
00400 115.50 23.100 
-wo4ag 232.23 33.323 Va :5 VL 
0040 . . 51.51.21.111. :1.

‘ 

""34 224-23 2252:: 
"mm" 

22 
uo4 . . 

"0490 449.00 56.125 0 an 5323 
BIASED HIGH

3 
"°5°‘ §93'33 €3'375 ‘1 
H0511 4 . . E R BIAS 
20514 153.00 19.125 L VL 1 

3° are" 
:1 

w0515 237.00 33.057 G 
u0515 190.50 27.214 . D 
"0524 473 00 59.125 G 

~39HJOO‘IQOOOOMOQQOQQQQQQQOODOOOQOQQOOOOQQOOODOOOOOQQOOOOOOOOQQOQOOQ 

'0525 310250 44.357



TOTAL AVERAGE no.0? SAMPLES SUMMARY OF 
LAB N0. RANK RANK WED PLAGGING 
940528 99.00 12.375 0 an. v1.51. nmsnn 1.0»: 

gram comm 
140529 274.00 34.250 0 . . 

. 
. 31 540533 293.00 41.057 7 31 90535 395.00 49.315 0 c1 140530 371.50 45.430 0 c1 510542 333.50 41.643 7 G 

223-? “3-25: 9, 
H u no . o 5 .20 n u s 

140999 212.00 26.500 0 
BIAS“ BIG" 

:1 

OVERALL AVERAGE 
RANK IS 36 . 825



TOTAL AVERAGE No.0? SAMPLES SUMMARY OF 
LAB NO. RANK RANK RANKED FLAGGING > 

80471 26.50 3.786 7 81818181v1 818580 108 :firaoo CODING 
80464 36.50 5.214 7 818181811 - 818580 108 Bl 80179 62.00 7.750 8 81v1818181 BIASED 108 A1 80389 62.50 7.813 8 8181v1811 BIASED 108 8 80489 64.50 8.063 8 8181818181 BIASED 108 81 80127 86.00 12.286 7 818181811 BIASED 108 A1 80528 99.00 12.375 8 811v181 BIASED 108 c1 80382 112.50 14.063 8 811811 a 80248 112.50 14.063 8 818181 81 80380 118.50 14.813 8 81181v1v1 . A; 80247 135.00 16.875 7 8 8181 81 80476 133.50 19.071 7 G 80514 - 153.00 19.125 8 1v11 a; 80198 164.50 20.563 8 81v1v1 A1 80468 144.00 20.571 7 8118181 31 80377 167.00 20.875 8 81v11 - A1 80017 182.00 22.750 8 81v1v1 81 80480 115.50 23.100 5 CI 80147 194.00 24.250 8 a; 80417 171.50 24.500 7 v1 31 80148 201.00 25.125 8 31 80370 205.50 25.688 8 1 82 80266 207.00 25.875 8 82 80305 

_ 
207.00 25.875 8 A2 80999 212.00 26.500 8 31 80516 190.50 27.214 7 D 80404 236.50 29.563 8 81818118 31 80439- 250.00 31.250 8 8118188818888 0 80211 261.00 32.625 8 f 80335 262.00 32.750 8 81v1 ' Al 80009 269.00 33.625 8 A; 80515 237.00 33.857 7 G 80529 274.00 34.250 8 31 80441 276.50 34.563 8 31 80431 298.00 37.250 8 31 80482 299.50 37.438 8 V888v1 32 80239 306.00 38.250 8 A1 80233 313.50 39.188 8 p 80447 315.00 39.375 8 31 80028 319.00 39.875 8 A; 80364 331.00 41.375 8 A; 80493 334.00 41.750 8 52 80533 293.00 41.857 7 31 80418 296.00 42.286 7 G -80506 299.00 42.714 7 31 80460 300.00 42.857 7 CI 80429 343.50 42.938 8 G 80526 310.50 44.357 7 CI 80427 359.00 44.875 8 . 31 80463 317.00 45.286 7 32 80255 363.50 45.438 8 A1 80072 319.50 45.643 7 31 80538 371.50 46.438 8 C; 80023 379.00 47.375 8 88 A1 80542 333.50 47.643 7 G 80042 382.00 47.750 8 a 80551 386.00 48.250 8 8 31 80535 395.00 49.375 8 c1 80243 401.00 50.125 8 Bl 80462 358.50 51.214 7 32 80149 417.50 52.188 8 8 p 

80448 371.00 53.000 7 D 80477 425.00 53.125 8 31 80337 426.50 53.313 8 8 80238 442.00 55.250 8 32 80433 446.00 55.750 8 31 
80498 449.00 56.125 8 8888888 - p



LAB NO. 
H0456 
H0524 
H0469 
H0428 
H0336 
H0497 
H0552 
H0511 

TOTAL 
RANK 
413.50 
473.00 
495.00 
438.50 
513.50 
529.50 
471.00 
547.00 

OVERALL AVERAGE 
RANK 15 

AVERAGE 
RANK 
59.071 
59.125 
61.875 
62.643 
64.188 

RANKED 

OQOOQQOQ 

SUMMARY OF 
FLAGGING 
HH
H
H 
EHEHEH 
HHH 
HH 

BIASED HIGH 
BIASED HIGH 
BIASED HIGH 
BIASED HIGH 
BIASED HIGH 
BIASED HIGH 

fiUQ’QUUQU 

N0.0F SAMPLES

H

p



MOE/CAEAL Study - DRAFT 
Appendix 4: COMPARISON OF LABORATORY PERFORMANCE



COMPARISON OF LABORATORY PERFORMANCE (STUDY 0001) 

LAB 

H0009 
H0023 
H0028 
H0042 
H0072 
H0127 
H0147 
H0148 
H0149 
H0179 
H0198 
H0211 
H0238 
H0239 
H0243 
H0247 
H0248 
H0255 
H0266 
H0305 
H0335 
H0337 
H0364 
H0370 
H0377 
H0380 
H0390 
H0404 
H0417 
H0418 
H0427 
H0428 
H0429 
H0430 
H0431 
H0433 
H0439 
H0441 
H0447 
H0448 
H0456 
H0460 
H0462 
H0463 
H0464 
H0468 
H0471 
H0476 
H0477 
H0480 
H0482 
H0485 
H0489 

NO. OF 

HPH‘HFHJHFHHHNHJHFHJHFHJHFH‘HkHJHFHJHPHHHFHJHtHFHHHFHHHFHJHFHJHFHHHF‘ 

NO. OF 
CODE PARAMETERS PARAMETERS 

ANALYZED BIASED 

OOOOOOOOOOHOHOOOOOOOOOI—‘OOOOOOOOHOOOOOHOOOOOOOOOOOOOHO 

PERCENTAGE NO. OF NO. OF PERCENTAGE 
OF RESULTS FLAGS OF 

PARAMETERS RANKED ASSIGNED RESULTS 
BIASED FLAGGED 

(4) (i) 

.00 9 2 22.22 
'100.00 9 6 66.67 

.00 9 2 22.22 

.00 9 0 .00 

.00 9 2 22.22 

.00 9 2 22.22 

.00 9 1 11.11 

.00 9 0 .00 

.00 . 9 1 11.11 

.00 9 4 44.44 

.00 9 3 33.33 

.00 9 0 .00 

.00 9 1 11211 

.00 9 3 33.33 

.00 9 1 11.11 
100.00 9 7 77.78 

.00 9 4 44.44 

.00 9 3 33.33 

.00 9 2 22.22 

.00 9 0 .00 

.00 9 4 44.44 
100.00 9 8 88.89 

.00 9 0 . 

.00 9 0 .00 

.00 9 7 77.78 

.00 9 3 33.33 

.00 9 0 .00 

.00 9 8 88.89 

.00 8 2 25.00 

.00 8 1 12.50 
100.00 9 5 55.56 

.00 8 3 37.50 

.00 8 3 37.50 

.00 9 5 55.56 

.00 8 2 25.00 

.00 8 3 37.50 

.00 8 5 62.50 

.00 9 1 11.11 

.00 9 6 66.67 

.00 8 0 .00 
100.00 B 7 87.50 

.00 9 0 .00 
100.00 9 5 55.56 

.00 9 1 11.11 

.00 8 3 37.50 

.00 8 3 37.50 

.00 9 0 .00 

.00 8 4 50.00 

.00 9 0 .00 

.00 8 1 12.50 

.00 8 1 12.50 

.00 8 2 25.00 

.00 9 0 .00 
25.00

0



COMPARISON OF LABORATORY PERFORMANCE (STUDY 0001) 

BIAS FLAGS 

LAB NO. OF NO. OF PERCENTAGE NO. OF NO. OF PERCENTAGE SUM OF 
CODE PARAMETERS PARAMETERS OF RESULTS FLAGS OF % BIAS 

ANALYZED BIASED PARAMETERS RANKED ASSIGNED RESULTS AND ‘ 
BIASED FLAGGED FLAGS 

(A) (9) SCORE 
W0493 1 0 .00 3 3 37.50 37.50 
W0497 1 0 .00 8 0 .00 .00 
W0498 1 0 .00 9 5 55.56 55.56 
W0506 1 0 .00 8 0 .00 .00 
W0511 1 0 .00 9 0 .00 .00 
W0514 1 0 .00 9 1 11.11 11.11 
W0516 1 0 .00 9 1 11.11 11.11 
W0524 1 0 .00 9 5 55.56 55.56 
H0526 1 0 .00 9 4 44.44 44.44 
W0528 1 0 .00 8 0 .00 .00 
W0529 1 0 .00 9 3 33.33 33.33 
"0533 1 0 .00 9 1 11.11 11.11 
W0535 1 0 .00 9 2 22.22 22.22 
“0538 1 0 .00 9 5 55.56 55.56 
W0542 1 O .00 8 1 12.50 12.50 
W0551 1 0 .00 8 4 50.00 50.00 
"0552 1 0 .00 9 1 11.11 11.11 
"0999 1 0 .00 9 3 33.33 33.33 

THE FOLLOWING CODES HERE USED IN THE ANALYSIS 
00100 

THE FOLLOWING CODES WERE EXCLUDED 
NONE



COMPAR1SON OF LABORATORY PERFORMANCE (STUDY 0001) 

LAB 

W0337 
W0456 
"0247 
W0023 
H0427 
H0462 
“0404 
"0377 
“0447 
W0439 
W0524 
W0498 
W0538 
W0430 
W0551 
W0476 
W0248 
"0526 
"0179 
W0335 
"0428 
W0493 
H0433 
W0464 
W0429 
W0468 
w0239 
W0999 
W0255 
W0380 
"0198 
“0529 
W0485 
W0431 
H0417 
W0072 
W0535 
W0266 
W0028 
W0127 
W0009 
W0480 
W0542 
W0418 
W0482 
W0243 
W0514 
W0147 
W044i 
W0149 
W0552 

NO. OF 
CODE PARAMETERS PARAMETERS 

ANALYZED 

HPHJHfindHbudHFHHHFHAPHJHFHJHFHdHFHJHFHJHPHJHFHHHFHJHEHJHFHdHFHJHFHJH OOOOOOOOOOOO0°COOOOOOOOOOOOOOOOOOOOOOOOOOOOOOHHHHHH 

NO. OF 
BIASED 

PERCENTAGE NO. OF NO. OF PERCENTAGE 
OF RESULTS FLAGS OF 

PARAMETERS RANKED ASSIGNED RESULTS 
BIASED FLAGGED 

(i) (Q) 

100.00 9 8 88.89 
100.00 8 7 87.50 
100.00 9 7 77.78 
100.00 9 6 66.67 
100.00 9 5 55.56 
100.00 9 5 55.56 

.00 9 8 88.89 

.00 9 7 77.78 

.00 9 6 66.67 

.00 8 5 62.50 

.00 9 5 55.56 

.00 9 5 55.56 

.00 9 5 55.56 

.00 9 5 55.56 

.00 8 4 50.00 

.00 8 4 50.00 

.00 9 4 44.44 

.00 9 4 44.44 

.00 9 4 44.44 

.00 9 4 44.44 

.00 8 3 37.50 

.00 8 3 37.50 

.00 8 3 37.50 

.00 8 3 37.50 

.00 8 3 37.50 

.00 8 3 37.50 

.00 9 3 33.33 

.00 9 3 33.33 

.00 9 3 33.33 

.00 9 3 33.33 

.00 9 3 33.33 

.00 9 3 33.33 

.00 8 2 25.00 

.00 8 2 25.00 

.00 8 2 25.00 

.00 9 2 22.22 

.00 9 2 22.22 

.00 9 2 22.22 

.00 9 2 22.22 

.00 9 2 22.22 

.00 9 2 22.22 

.00 8 1 12.50 

.00 8 1 12.50 

.00 8 1 12.50 

.00 8 1 12.50 

.00 9 1 11.11 

.00 9 1 11.11 

.00 9 1 11.11 

.00 9 1 11.11 

.00 9 1 11.11 

.00 9 1 11.11 

SUM OF 
0 BIAS 
AND 9 
FLAGS 
SCORE 

55.56 
55.56 
55.56 
50.00 
50.00 
44.44 
44.44 
44.44 
44.44 
37.50 
37.50 
37.50 
37.50 
37.50 
37.50 
33.33 
33.33 
33.33 
33.33 
33.33 

22.22 
22.22 
22.22 
22.22 
12.50 
12.50 
12.50 
12.50 
11.11 
11.11 
11.11 
11.11 
11.11 
11.11



COMPARISON OF LABORATORY PERFORMANCE (STUDY 0001) 

BIAS FLAGS 

LAB NO. OF NO. OF PERCENTAGE NO. OF NO. OF PERCENTAGE SUM OF CODE PARAMETERS PARAMETERS OF RESULTS FLAGS 0F 9 BIAS ANALYZED BIASED PARAMETERS RANKED ASSIGNED RESULTS AND i BIASED FLAGGED FLAGS 
(9) (9) SCORE W0238 1 0 .00 9 1 11.11 11.11 W0463 1 0 .00 9 1 11.11 11.11 "0516 1 0 .00 9 1 11.11 11.11 W0533 1 0 .00 9 1 11.11 11.11 W0042 1 0 .00 9 0 .00 .00 W0390 1 0 .00 9 0 .00 .00 W0364 1 0 .00 9 0 .00 .00 W0528 1 0 .00 8 0 .00 .00 W014B 1 0 .00 9 0 .00 .00 W049? 1 0 .00 B 0 .00 .00 W0211 1 0 .00 9 0 .00 .00 W0506 1 0 .00 B 0 .00 .00 W0305 1 0 .00 9 0 .00 .00 W0448 1 0 .00 8 0 .00 .00 W0370 1 0 .00 9 0 .00 .00 W0511 1 0 .00 9 0 .00 .00 W0471 1 0 .00 9 0 .00 .00 W0477 1 0 .00 9 0 .00 .00 W0460 1 0 .00 9 0 .00 .00 W0489 1 0 .00 9 0 .00 .00 

THEogoggoWING CODES WERE USED IN THE ANALYSIS
1 

THE FOLLOWING CODES WERE EXCLUDED 
NONE



--.-- 

COMPARISON Ol‘ LABORATORY PERFORMANCE (STUDY 0002) 

BIAS FLAGS 

LAD NO. OF NO. OF PERCENTAGE NO. OF NO. OF PERCENTAGE SD" 0' CODE PARAMETERS PARAMETERS OF RESULTS FLAGS OF 0 BIAS ANALYZED SIASED PARAMETERS RANKED ASSIGNED RESULTS AND 0 BIASED FLAGGED FLAGS 
(9) (4) SCORE 

"0042 1 0 .00 8 4 50.00 50.00 "0072 1 1 100.00 8 0 .00 100.00 "0147 1 1 100.00 8 1 12.50 112.50 "0148 1 1 100.00 8 4 50.00 150.00 "0149 1 1 100.00 8 2 25.00 125.00 "0211 1 0 .00 8 1 12.50 12.50 "0238 1 0 .00 8' 0 . .00 "0239 1 1 100.00 8 3 37.50 137.50 "0243 1 0 .00 8 3 37.50 37.50 "0248 1 0 .00 8 0 .00 .00 "0255 1 0 .00 6 6 100.00 100.00 "0335 1 0 .00 8 4 50.00 5 .00 "0337 1 0 .00 8 0 .00 .00 "0364 1 0 .00 8 0 .00 .00 "0404 1 0 .00 8 4 50.00 50.00 "0417 1 0 .00 8 0 .0 .0 "0418 1 1 100.00 7 3 42,86 142.86 "0427 1 1 100.00 8 1 12.50 112.50 "0428 1 0 .00 7 1 14.29 14.29 "0429 1 1 100.00 8 6 75.00 175.00 "0430 1 0 .00 8 0 .00 .00 "0431 1 0 .00 8 0 .00 .00 "0433 1 0 .00 8 0 .00 .00 "0439 1 0 .00 8 2 25.00 25.00 "0441 1 0 .00 8 0 .0 . "0447 1 0 .00 8 1 12.50 12.50 "0456 1 1 100.00 8 3 37.50 137.50 "0460 1 0 .00 8 0 .00 .00 "0462 1 0 .00 S 0 .00 .00 "0463 1 0 .00 8 1 12.50 12.50 "0464 1 0 .00 8 0 .00 .00 "0468 1 0 .00 8 3 37.50 37.50 "0471 1 1 100.00 8 5 62.50 162.50 "0476 ' 

1 0 .00 8 1 12.50 12.50 "0477 1 0 .00 8 1 12.50 12.50 "0480 1 0 .00 S 0 .00 .00 "0482 1 0 .00 8 0 .00 .00 "0485 1 0 .00 8 2 25.00 25.00 "0489 1 0 .00 8 5 62.50 62.50 "0493 1 0 .00 8 0 .00 .00 "0497 1 0 .00 8 1 12.50 12.50 "0498 1 0 .00 8 0 .00 .00 "0506 1 0 .00 8 0 .00 .00 "0511 1 0 .00 8 0 .00 .00 "0514 1 0 .00 8 1 12.50 12.50 "0516 1 0 .00 8 1 12.50 12.50 "0524 1 0 .00 8 1 12.50 12.50 "0526 1 0 .00 8 0 . . 0 "0528 1 0 .00 8 2 25.00 25.00 "0529 1 0 .00 8 6 75.00 75.00 "0533 1 0 .00 8 0 . .00 "0535 1 O .00 8 2 25.00 25.00 "0538 1 0 .00 8 1 12.50 12.50 "0542 1 0 .00 8 1 12.50 12.50 "0551 1 0 .00 8 2 25.00 25.00 "0552 1 0 .00 8 0 .00 .00 "0999 1 0 .00 8 2 25.00 25.00 

T33053330WING CODES HERE USED IN THE ANALYSIS 

THE FOLLOWING CODES WERE EXCLUDED NONE



COMPARISON Of LABORATORY PERFORMANCE (STUDY 0002) 

BIAS FLAGS 

LAS NO. OF NO. OF PERCENTAGE NO. 0’ OF PERCENTAGE SUM 0' CODE PARAMETERS PARAMETERS OF RESULTS FLAGS OF 0 BIAS ANALYZED BIASED PARAMETERS RANKED ASSIGNED RESULTS AND 9 
BIASED ELAGGED "ASS 
(0) (0) SCORE 

"0429 1 1 100.00 0 6 75.00 175.00 
"0471 1 1 ' 100.00 0 5 62.50 162.50 
"0140 1 1 100.00 0 4 50.00 150.00 
"0410 1 1 100.00 7 3 42.06 142.06 "0456 1 1 100.00 0 3 37.50 137.50 "0239 1 1 100.00 0 3 37.50 137.50 
"0149 1 1 100.00 0 2 25.00 125.00 
"0427 1 1 100.00 0 1 12.50 112.50 
"0147 1 1 00. S 1 12.50 112.50 
"0255 1 0 ‘ 

. 6 6 100.00 100.00 
"0072 1 1 100.00 0 0 . 100.00 
"0529 1 0 .00 0 6 75.00 75.00 
"0409 1 0 .00 0 5 62.50 62.50 
"0404 1 0 .00 0 4 50.00 50.00 
"0042 1 0 .00 0 4 50.00 50.00 
"0335 1 0 .00 0 4 50.00 50.00 
"0460 1 0 .00 0 3 37.50 37.50 
"0243 1 -0 .00 0 - 3 37.50 37.50 
"0999 1 0 .00 0 2 25.00 25.00 
"0439 1 0 .00 0 2 25.00 25.00 
"0551 1 0 .00 0 2 25.00 25.00 
"0485 1 0 .00 0 2 25.00 25.00 
"0535 1 0 .00 0 2 25.00 25.00 
"0520 1 0 .00 0 2 25.00 25.00 
"0420 1 0 .00 7 1 14.29 14.29 
"0447 1 0 .00 0 1 12.50 12.50 
"0211 1 0 .00 0 1 12.50 12.50 
"0497 1 0 .00 0 1 12.50 12.50 
"0477 1 0 .00 0 1 12.50 12.50 
"0530 1 0 .00 0 1 12.50 12.50 
"0463 1 0 .00 0 1 12.50 12.50 
"0514 1 0 .00 0 1 12.50 12.50 
"0476 1 0 .00 0 1 12.50 12.50 
"0542 1 0 .00 0 1 12.50 12.50 
"0524 1 0 .00 0 1 12.50 12.50 
"0516 1 0 .00 0 1 12.50 12.50 
"0337 1 0 .00 0 0 .00 .00 
"0460 1 0 .00 0 0 .00 .00 
"0230 1 0 .00 0 0 .00 .00 
"0533 1 0 .00 0 0 .00 .00 
"0430 1 0 .00 S 0 .00 .00 
"0493 1 0 .00 0 0 .00 .00 
"0240 1 0 .00 0 0 .00 .00 
"0506 1 0 .00 0 0 .00 .00 
"0433 1 0 .00 0 0 .00 .00 
"0464 1 0 .00 0 0 .00 .00 
"0417 1 0 .00 0 0 .00 .00 
"0552 1 0 .00 0 0 .00 .00 
"0431 1 0 .00 0 0 .00 .00 
"0400 1 0 .00 0 0 .00 .00 
"0364 1 0 .00 0 0 .00 .00 
"0526 1 0 .00 0 0 .00 .00 
"0441 1 0 .00 0 0 .00 .00 
"0490 1 0 .00 0 0 .00 .00 
"0402 1 0 .00 0 0 .00 .00 
"0511 1 0 .00 0 0 .00 .00 
"0462 1 0 .00 0 0 .00 .00 

THE°33380"1NG CODES "ERE USED IN THE ANALYSIS 

THE FOLLOWING CODES WERE EXCLUDED 
NONE



COMPARISON OF LABORATORY PERFORMANCE (STUDY 0003) 

LAB 

H0009 
H0010 
H0017 
H0021 
H0023 
H0028 
H0042 
H0072 
H0127 
H0147 
H0148 
H0149 
H0179 
W0190 
H0198 
H0211 
H0233 
H0238 
H0239 
H0247 
H0248 
H0255 
H0266 
H0305 
H0335 
H0336 
H0337 
H0364 
H0370 
H0377 
H0380 
H0382 
H0389 
H0404 
H0417 
H0418 
H0427 
H0428 
H0429 
H0431 
H0433 
H0439 
H0441 
H0447 
H0448 
H0456 
H0460 
W0462 
H0463 
H0464 
H0468 
W0469 
H0471 
H0476 
H0477 
H0480 
H0482 
H0489 
H0493 
H0497 

NO. OF 
CODE PARAMETERS PARAMETERS 

ANALYZED 

HHHo-u-IHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHO—u—u—IHHHHHHHHHHHHHHHo-‘HHHH 

OF 
BIASED 

OOOOOOOOOOOOOOOOOHOOOOHOOOOOOHOOOOOOOOOOOOOI—‘OHOOOOOOOOOOOOOO 

OF RESULTS FLAGS OF 
PARAMETERS RANKED ASSIGNED RESULTS 

BIASED FLAGGED 
(i) (8) 

.00 8 0 .00 

.00 8 1 12.50' 

.00 8 4 50.00 

.00 8 2 25.00 

.00 8 1 12.50 

.00 8 1 12.50 

.00 8 1 12.50 

.00 8 0 .00 

.00 8 1 12.50 

.00 8 3 .37.50 

.00 8 0 .00 

.00 8 1 12.50 

.00 8 1 12.50 

.00 8 0 [00 
100.00 8 2 25.00 

.00 8 3 37.50 
100.00 8 5 62.50 

.00 8 1 12.50 

.00 8 2 25.00 

.00 8 1 12.50 

.00 8 2 25.00 

.00 8 2 25.00 

.00 8 3 37.50 

.00 8 3 37.50 

.00 8 5 62.50 

.00 8 1 12.50 

.00 8 0 . 

.00 8 1 12.50 

.00 8 2 25.00 

.00 8 2 25.00 
100.00 8 2 25.00 

.00 8 1 12.50 

.00 8 1 12.50 

.00 8 2 25.00 

.00 8 1 12.50 

.00 8 2 25.00 

.00 8 2 25.00 
100.00 8 2 25.00 

.00 8 1 12.50 

.00 8 1 12.50 

.00 8 1 12.50 

.00 8 1 12.50 
100.00 8 5 62.50 

.00 8 1 12.50 

.00 8 0 .00 

.00 8 1 12.50 

.00 8 2 25.00 

.00 8 2 25.00 

.00 8 2 25.00 

.00 8 1 12.50 

.00 8 3 37.50 

.00 8 1 12.50 

.00 8 6 75.00 

.00 8 0 .00 

.00 8 1 12.50 

.00 8 0 .00 

.00 8 1 12.50 

.00 8 0 .00 

.00 8 2 25.00 

.00 8 0 .00 

PERCENTAGE NO. OF NO. OF PERCENTAGE SUM OF 
9 BIAS 
AND 4 
FLAGS 
SCORE 

.00 
12.50 
50.00 
25.00 
12.50 
12.50 
12.50 

.00 
12.50 
37.50 

.00 
12.50 
12.50 

.00 
125.00 
37.50 

162.50 
12.50 
25.00 
12.50 
25.00 
25.00 
37.50 
37.50 
62.50 
12.50 

.00 
12.50 
25.00 
25.00 

125.00 
12.50 
12.50 
25.00 
12.50 
25.00 
25.00 

125.00 
12.50 
12.50 
12.50 
12.50 

162.50 
12.50 

.00 
12.50 
25.00 
25.00 
25.00 
12.50 
37.50 
12.50 
75.00 

.00 
12.50 

.00 
12.50 

.00 
25.00



COMPARISON OF LABORATORY PERFORMANCE (STUDY 0003) 

0 BIAS 
AND 0 
FLAGS 
SCORE 
150.00 
50.00 
12.50 

.00 
25.00 
25.00 
50.00 

.00 
25.00 
25.00 
75.00 

.00 
150.00 
12.50 

.00 
12.50 
12.50 

BIAS FLAGS 

LAB NO. OF NO. OF PERCENTAGE NO. OF NO. OF PERCENTAGE SUM OF 
CODE PARAMETERS PARAMETERS OF RESULTS FLAGS OF 

ANALY ZED BIASED PARAMETERS RANKED ASSIGNED RESULTS 
BIASED FLAGGED 
(5) (5) 

W049B 1 1 100.00 8 4 50.00 
W0506 1 0 .00 8 4 50.00 
"0511 1 0 .00 8 1 12.50 
"0514 1 0 .00 8 0 .00 
W0515 1 0 .00 8 2 25.00 
W0516 1 0 .00 8 2 25.00 
W0524 1 0 .00 8 4 50.00 
W0526 1 0 .00 8 0 .00 
W0528 1 0 .00 B 2 25.00 
W0529 1 0 .00 8 2 25.00 
W0533 1 0 .00 8 6 75.00 
W0535 1 0 .00 8 0 .00 
W0538 1 1 100.00 8 4 50.00 
W0542 1 0 .00 8 1 12:50 
W0551 1 0 .00 8 0 .00 
W0552 1 0 .00 B 1 12.50 
W0999 1 0 .00 8 1 12.50 

THE FOLLOWING CODES HERE USED IN THE ANALYSIS 
92 

THE FOLLOWING CODES WERE EXCLUDED 
None



COMPARISON OF LABORATORY PERFORMANCE (STUDY 0003) 

BIAS FLAGS 

LAB NO. OF NO. OF PERCENTAGE NO. OF NO. OF PERCENTAGE SUM 0? 
CODE PARAMETERS PARAMETERS OF RESULTS FLAGS OF 8 BIAS 

ANALYZED BIASED PARAMETERS RANKED ASSIGNED RESULTS AND 8 
BIASED FLAGGED FLAGS 
(8) (8) SCORE 

"0441 1 1 100.00 8 5 62.50 162.50 
"0233 1 1 100.00 8 5 62.50 162.50 
"0498 1 1 100.00 8 4 50 00 150.00 
"0538 1 1 100.00 8 4 50.00 150.00 
"0198 1 1 100.00 8 2 25.00 125.00 
"0380 1 1 100.00 8 2 25.00 125.00 
"0428 1 1 100.00 8 2 25.00 125.00 
"0533 1 0 .00 8 6 75.00 75.00 
"0471 1 0 .00 8 6 75.00 75.00 
"0335 1 0 .00 8 5 62.50 62.50 
"0017 1 0 .00 8 4 50.00 50.00 
"0506 1 0 .00 8 4 50.00 50.00 
"0524 1 0 .00 8 4 50.00 50.00 
"0266 1 0 .00 8 3 37.50 37.50 
"0468 1 0 .00 8 3 37:50 37.50 
"0147 1 O .00 8 3 37.50 37.50 
"0305 1 0 .00 8 3 37.50 37.50 
"0211 1 0 .00 8 3 37.50 37.50 
"0493 1 0 .00 8 2 25.00 25.00 
"0021 1 0 .00 8 2 25.00 25.00 
"0404 1 0 .00 8 2 25.00 25.00 
"0239 1 0 .00 8 2 25.00 25.00 
"0528 1 0 .00 8 2 25.00 25.00 
"0248 1 0 .00 8 2 25.00 25.00 
"0460 1 0 .00 8 2 25.00 25.00 
"0255 1 0 .00 8 2 25.00 25.00 
"0515 1 0 .00 8 2 25.00 25.00 
"0370 1 0 .00 8 2 25.00 25.00 
"0529 1 0 .00 8 2 25.00 25.00 
"0463 1 0 .00 8 2 25.00 25.00 
"0516 1 0 .00 8 2 25.00 25.00 
"0427 1 0 .00 8 2 25.00 25.00 
"0462 1 0 .00 8 2 25.00 25.00 
"0377 1 0 .00 8 2 25.00 25.00 
"0418 1 0 .00 8 2 25.00 25.00 
"0023 1 0 .00 8 1 12 50 12.50 
"0999 1 0 .00 8 1 12.50 12.50 
"0149 1 0 .00 8 1 12.50 12.50 
"0477 1 0 .00 8 1 12.50 12.50 
"0010 1 0 .00 8 1 12.50 12.50 
"0511 1 0 .00 8 1 12.50 12.50 
"0238 1 0 .00 8 1 12.50 12.50 
"0364 1 0 .00 8 1 12.50 12.50 
"0042 1 0 .00 8 1 12.50 12.50 
"0552 1 0 .00 8 1 12.50 12.50 
"0179 1 0 .00 8 1 12.50 12.50 
"0433 1 0 .00 8 1 12.50 12.50 
"0028 1 0 .00 8 1 12.50 12.50 
"0482 1 0 .00 8 1 12.50 12.50 
"0247 1 0 .00 8 1 12.50 12.50 
"0429 1 0 .00 8 1 12.50 12.50 
"0127 1 0 .00 8 1 12.50 12.50 
"0542 1 0 .00 8 1 12.50 12.50 
"0469 1 0 .00 8 1 12.50 12.50 
"0382 1 0 .00 8 1 12.50 12.50 
"0456 1 0 .00 8 1 12.50 12.50 
"0389 1 0 .00 8 1 12.50 12.50 
"0464 1 0 .00 8 1 12.50 12.50 
"0336 1 0 .00 8 1 12.50 12.50 
"0447 1 0 .00 8 1 12.50 12.50



COMPARISON OF LABORATORY PERFORMANCE (STUDY 0003) 

BIAS FLAGS 

LAB NO. OF NO. OF PERCENTAGE NO. OF NO. OF PERCENTAGE SUM OF CODE PARAMETERS PARAMETERS OF RESULTS FLAGS OF S BIAS ANALYZED BIASED PARAMETERS RANKED ASSIGNED RESULTS AND fi 
BIASED FLAGGED FLAGS 

(i) (5) SCORE 
W043i 1 O .00 B 1 12.50 12.50 W0439 1 0 .00 8 1 12.50 12.50 "0417 1 0 .00 8 1 12.50 12.50 W0009 1 0 .00 8 0 .00 .0 W0535 1 0 .00 8 0 .00 .00 W0190 1 0 .00 8 0 .00 .00 W0476 1 0 .00 8 O .00 .00 “0072 1 0 .00 8 0 .00 .00 W0551 1 0 .00 8 0 .00 .00 W0148 1 0 .00 8 0 .00 .00 W033? 1 0 .00 B 0 .00 .00 W0514 1 0 .00 8 0 .00 .00 "0448 1 0 .00 8 0 00 .00 W0526 1 0 .00 8 0 .00 .00 W0480 1 0 .00 8 0 .00 .00 H0497 1 0 .00 8 0 .00 .00 "0489 1 0 .00 8 0 .00 .00 

THEOF33§OWING CODES HERE USED IN THE ANALYSIS
1 

THE FOLLOWING CODES WERE EXCLUDED 
None



COMPARISON OF LABORATORY PERFORMANCE (STUDY 000‘) 

0100 rues 

110 no. or no. or puncturanz NO. or no. or rznczurnsz sun or coo: PARAMETERS PARAMETERS or 0000110 rnacs or 4 0100 
ANALYZID 010000 pananzrzas RANKED ASSIGNED 0050010 nun 0 

011000 1110020 PLAGS 
(1) . (0) scan! 

H0009 1 0 .00 0 0 .00 .00 H0011 1 0 .00 0 3 31.50 31.50 H0023 1 0 .00 0 1 12.50 12.50 H0020 1 0 .00 0 o .00 .00 H0042 1 0 .00 0 0 .00 . H0012 1 0 .00 1 0 .00 .00 H0121 1 1 100.00 1 5 11.43 111.43 H0141 1 0 .00 0 0 . .00 H0140 1 0 .00 0 0 .00 H0149 1 0 .00 0 1 12.50 12.50 H0119 1 1 100.00 0 5 62.50 162.50 H0190 1 0 .00 0 3 31.50 3 . H0211 1 0 .00 0 o .00 . H0233 1 0 .00 0 0 .00 .00 
H0230 1 0 .00 0 0 :00 .00 H0239 1 -o .00 0 0 .oo .00 H0243 1 o .00 0 o .00 .00 
H0241 1 0 .oo 0 2 25.00 25.00 
H0240 1 0 .oo 0 3 31.50 31.50 
H0255 

. 
1 o .00 0 0 .00 . 

H0266 1 0 .00 0 0 .00 .00 
H0305 1 o .00 0 0 .00 .00 
H0335 1 0 .00 0 2 25.00 25.00 
H0336 1 1 100.00 0 3 31.50 131.50 
H0331 1 o, .00 0 0 . o . 
H0364 1 0 .00 0 0 .00 .00 
H0310 1 o .00 0 1 12.50 12.50 
H0311 1 0 .00 0 3 31.50 31.50 
H0300 1 0 .00 0 5 62.50 62.50 
H0302 1 o .00 0 4 50.00 50.00 
H0309 1 1 100.00 0 5 62.50 162.50 
H0404 1 0 .00 0 5 62.50 62.50 
H0411 1 0 .00 1 1 14.29 14.29 
H0410 1 0 .00 1 0 . 0 . 

H0421 1 0 .00 0 0 .00 00 
H0420 1 1 100.00 1 1 14.29 114.29 
H0429 1 0 .00 0 0 . .00 
H0431 1 0 .oo 0 0 .oo .00 
H0433 1 0 .oo 0 o .00 
H0439 1 0 .00 0 1 01.50 01.50 
H0441 1 0 .00 0 0 . . 
H0441 1 0 .00 0 0 .00 .00 
H0440 1 0 .00 1 0 .00 .00 
H0456 1 0 .oo 1 2 20.51 20.51 
H0460 1 0 .00 1 0 . .00 
H0462 1 0 .00 1 0 .00 .00 
H0463 1 o .oo 1 0 .00 .00 
H0464 1 1 100.00 1 5 11.43 111.43 
H0460 1 0 . 1 4 51.14 51.14 
H0469 1 1 100.00 0 1 12.50 112.50 
H0411 1 1 100.00 1 5 11.43 111.43 
H0416 1 0 .00 1 o .00 .00 
H0411 1 0 .00 0 o .00 .00 
H0400 1 0 .00 s 0 .oo .00 
H0402 1 0 .00 0 3 31.50 31.50 
H0409 1 1 100.00 0 5 62.50 162.50 
H0493 1 - o .00 0 o .00 . 

H0491 1 1 100.00 0 o .00 100.00 
H0490 1 0 .oo 0 4 50.00 50.00 
H0506 1 0 .00 1 0 .00 .



COMPARISON OF LABORATORY PERFORMANCE (STUDY 0004) 

BIAS FLAGS 

LAB "O. 07 NO. OF PERCENTAGE "0. OF "0. OF PERCENTAGE 80M 0? CODE PARAMETERS PARAMETERS ' OF RESULTS FLAGS OP 0 BIAS ANALYZED BIASED PARAMETERS RANKED ASSIGNED RESULTS AND 0 SIASED FLAGGED FLAGS 
(0) (0) SCORE 

"0511 1 1 100.00 0 2 25.00 125.00 "051‘ 1 0 .00 0 3 37.50 37.50 "0515 1 0 .00 7 0 .00 .00 "051‘ 1 0 .00 7 0 .00 .00 "0524 1 0 .00 0 0 .00 .00 "0526 1 0 .00 7 0 .00 .00 "0520 1 1 100.00 0 4 50.00 150.00 "0529 1 0 .00 S 0 .00 .00 "0533 1 0 .00 7 0 .00 .00 "0535 1 0 .00 0 0 .00 .00 "0530 1 0 .00 0 0 .00 .00 "0542 1 0 .00 7 0 .00 .00 "0551 1 0 .00 8 1 12.50 12.50 "0552 1 1 100.00 7 3 42.86 142.06 "0999 1 0 .00 S 0 .‘00 .00 

THE1§33§OHING CODES "ERE USED IN THE ANALYSIS 

THE POLLOHING CODES "ERE EXCLUDED None



LAB NO. 

"0464 
"0127 
"0471 
"0179 
"0389 
"0489 
"0528 
"0552 
"0336 
"0511 
"0428 
"0469 
"0497 
"0439 
"0380 
"0404 
"0468 
"0498 
"0382 
"0017 
"0514 
"0198 
"0482 
"0248 
"0377 
"0456 
"0335 
"0247 
"0417 
"0023 
"0551 
"0149 
"0370 
"0042 
"0533 
"0266 
"0476 
"0009 
"0999 
"0211 
"0429 
"0147 
"0493 
"0255 
"0460 
"0028 
"0524 
"0148 
"0337 
"0072 
"0515 
"0305 
"0477 
"0238 
"0538 
"0243 
"0427 
"0233 
"0506 
"0239 

0? CODE PARAMETERS PARAMETERS ANALYZED 

HaHbHHHFJHhHJHFHHHFfldHhfldHhflflHhfldflhfldHtHfindHFHHHFHHHFHHHFHHHFH‘HhHHHhHJHPHJH 

cu:ooCNDOOCH:OOCHDOOCHDoocnaoocuaoomuaooCH3OOCNDOOCH:ootHDOtaHHhuuuwhwudu 

OF 
BIASED 

PERCENTAGE "0. 
RESULTS 

PARAMETERS RANKED 
OP 

BIASED 
(9) 

100.00 

OF NO. 

mQQOQODODQQOOOQQOOOOOOOQQQOOOOOQODQOOODOMOOQUOODOQOOQOOOOQQQ 

OP 
FLAG 

OOOO00°OOO00°0°OOOOOOOOOOOOHHHHHNNNUUUUUU.bbUDMQOV-‘HNUUQUUUMUM 

COMPARISON Of LABORATORY PERFORMANCE (STUDY 0004) 

PERCENTAGE 
8 OP 

ASSIGNED RESULTS 
FLAGGED 

(9)



COMPARISON OF LABORATORY PERFORMANCE (STUDY 0004) 

BIAS 'LAGO 

LAB NO. OF "0. OF PERCENTAGE "0. OF "O. O? PERCEHTAGE SUM 0' 
CODE PARAMETERS PARAMETERS OF RESULTS YLAGS OP 0 BIAS 

ANALYZED BIASED PARAMETERS RANKED ASSIGEED RESULTS AND 0 
BIASED PLAGGED YLAGS 
(Q) (0) SCORE 

"0441 1 0 .00 0 0 .00 .00 
"0529 1 0 .00 0 0 .00 .00 
"0364 1 0 .00 0 0 . .00 
"0516 1 0 .00 7 0 .00 .00 
"0480 1 0 .00 5 0 .00 .00 
"0535 1 0 .00 8 0 .00 .00 
"0433 1 0 .00 8 0 .00 . 0 
"0526 1 0 .00 7 0 .00 .00 
"0463 1 O .00 7 O .00 .00 
"0542 1 0 .00 7 0 .00 .0 
"0418 1 0 .00 1 0 .00 .00 
"0448 1 0 .00 7 0 .00 .00 
"0431 1 0 .00 0 0 .00 .00 
"0462 1 0 .00 7 0 .00 .00 
"0447 1 0 .00 8 0 :‘00 .00 

THE1§83§OHING CODES WERE USED IN THE ANALYSIS 

THE FOLLOWING CODES WERE EXCLUDED 
None



COMPARISON OI’ MBOM'I'ORY PBRFORMANCI (I700! 00”) 

‘ 01119 113105 

1.1111 110. or 110. or menu-11100 110. or 110. or 0011021111100 5011 00 
con: 01101111220110 01101111210110 or 112501.15 01.1100 or 0 01110 

111111111200 0111900 0113111210113 1111111120 1193101120 112001.111 111111 0 
0111300 01.115000 111.1100 
101 (01 0001111 

110471 4 2 50.00 31 15 51.51 101.51 
110455 4 2 50.00 31 13 41.94 91.94 
110309 2 1 50.00 15 5 37.50 07.50 
110233 2 1 50.00 15 5 31.25 01.25 
110430 2 1 50.00 15 5 31.25 01.25 
110179 3 1 33.33 24 10 41.57 75.00 
110335 2 1 50.00 15 4 25.00 75.00 
110247 3 1 33.33 24 10 41.57 75.00 
110427 4 2 50.00 32 0 25.00 75.00 
110300 3 1 33.33 ' 24 10 41.57 75.00 
110420 4 2 50.00 30 7 23.33 73.33 
110127 3 1 33.33 23 0 34.70 50.12 
110023 3 1 33.33 24 0 33:33 55.57 
110190 3 1 33.33 24 0 33.33 55.57 
110490 4 1 25.00 32 13 40.53 55.53 
110459 2 1 50.00 15 2 12.50 52.50 
110404 4 0 .00 32 19 59.30 59.30 
110530 4 1 25.00 32 10 31.25 55.25 
110429 . 4 1 25.00 32 10 31.25 55.25 
110409 4 1 25.00 32 10 31.25 55.25 
110454 4 1 25.00 31 9 29.03 54.03 
110240 4 1 25.00 32 9 20.13 53.13 
110520 4 1 25.00 32 0 25.00 50.00 
110239 4 1 25.00 32 0 25.00 50.00 
110337 4 1 25.00 32 0 25.00 50.00 
110377 3 0 .00 24 12 50.00 50.00 
110452 4 1 25.00 31 7 22.50 47.50 - 

110335 4 0 .00 32 15 45.00 45.00 
110439 4 0 .00 32 15 45.00 . 

45.00 
110410 4 1 25.00 30 5 20.00 45.00 
110017 2 0 .00 15 7 43.75 43.75 
110441 4 1 25.00 32 5 10.75 43.75 
110450 4 0 .00 31 13 41.94 41.94 
110552 4 1 25.00 31 5 15.13 41.13 
110149 4 1 25.00 32 5 15.53 40.53 
110147 4 1 25.00 32 5 15.53 40.53 
110140 4 1 25.00 32 4 12.50 37.50 
110255 4 0 .00 30 11 35.57 35.57 
110511 4 1 25.00 32 3 9.30 34.30 
110529 4 0 .00 32 11 34.30 34.30 
110072 4 1 25.00 31 ’ 2 5.45 31.45 
110302 2 0 .00 15 5 31.25 31.25 
110524 4 o .00 32 10 31.25 31.25 
110497 4 1 25.00 32 1 3.13 20.13 
110021 1 0 .00 0 2 25.00 25.00 
110447 4 0 .00 32 0 25.00 25.00 
110405 2 0 .00 15 4 25.00 25.00 
110533 4 0 .00 31 7 22.50 22.50 
110551 4 0 .00 32 7 21.00 21.00 
110255 3 0 .00 24 5 20.03 20.03 
110999 4 o .00 32 5 10.75 10.75 
110243 3 0 .00 24 4 15.57 15.57 
110475 4 0 .00 31 5 15.13 15.13 
110042 4 o .00 32 5 15.53 15.53 
110514 4 0 .00 32 5 15.53 15.53 
110493 4 0 .00 32 5 15.53 15.53 
110402 4 0 .00 32 5 15.53 15.53 
110515 2 0 .00 15 2 13.33 13.33 
110417 4 0 .00 31 4 12.90 12.90 
110505 4 o .00 31 4 12.90 12.90



COMPARISON OF WOMTORY PERFOMANCI (STUDY 0099) 

01A! [LACS 

LAB "0. OP "0. OP PERCENTAGE NO. 01’ "0. 0? PERCENTAGE 00" 0! CODE PARAMETERS PARAMETERS 01’ RESULTS PLAGS OP 0 BIAS 
ANALYZBD BIASBO PARAMETERS RANKBD ASSIGNED RESULTS AID 0 

SIASBD HAGGBD FLAGS ‘ 

(9) (9) SCOIIB 

"0463 4 0 .00 31 4 12.90 12.00 "0526 4 0 .00 31 4 12.90 12.90 "0516 4 0 .00 31 4 12.90 12.90 "0211 4 0 .00 32 4 12.50 12.50 "0370 3 0 .00 24 3 12.50 12.50 "0010 1 0 .00 0 1 12.50 12.50 "0535 4 0 .00 32 4 12.50 12.50 "0020 3 0 .00 24 3 12.50 12.50 
"0433 4 0 .00 32 4 12.50 12.50 
"0305 3 0 .00 24 3 12.50 12.50 
"0542 4 0 .00 31 3 9.60 9.60 
"0431 4 0 .00 32 3 9.30 9.30 
"0009 3 0 .00 24 2 0.33 0.33 
"0460 4 0 .00 31 2 6.45 6.45 
"0230 4 0 .00 32 2 6.25 6.25 
"0477 4 0 .00 32 2 6.25 6.25 
"0400 4 0 .00 29 1 3.45 3.45 
"0364 4 0 .00 32 1 3.13 3.13 
"0190 1 0 .00 0 0 .00 .00 
"0440 3 0 .00 23 0 .00 .00 
"0390 1 0 .00 0 0 .00 .00 

THE FOLLOWING CODES WERE USED IN THE ANALYSIS 
00100 01092 15092 00200 

THE FOLLOWING CODES "BEE EXCLUDED 
Non.



COMIARIION OP LABORATORY PERFORMANCE (BTUDY 0099) 

BIAI HAG! 

LAB "0. OP "0. OP PERCENTAGE "0. Of "0. 0? PERCENTAGE 00" 02 
C002 PARAMETERS PARAMETERS 0? RESULTS ILAG! 0? 4 BIAS 

ANALYZZD BIASED PARAMETERS RARKZD A0810"20 RESULTS AID 0 
BIABBD ' PLAOGBD ILAGB 
(9D (9) SCORE 

"0009 3 0 .00 24 2 0.33 0.33 
"0010 1 0 .00 0 1 12.50 12.50 
"0017 2 0 .00 16 7 43.75 43.75 
"0021 1 0 .00 0 2 25.00 25.00 
"0023 3 1 33.33 24 0 33.33 66.67 
"0020 3 0 .00 24 3 12.50 12.50 
"0042 4 0 .00 32 5 15.63 15.63 
"0072 4 1 25.00 31 2 6.45 31.45 
"0127 3 1 33.33 23 0 34.70 60.12 
"0147 4 1 25.00 32 5 15.63 40.63 
"0140 4 1 25.00 32 4 12.50 37.50 
"0149 4 1 25.00 32 5 15.63 40.63 
"0179 3 1 33.33 24 10 41.67 75.00 
"0190 1 0 .00 0 0 .20 .00 
"0190 3 1 33.33 24 0 33. 3 66.67 
"0211 4 0 .00 32 4 12.50 12.50 
"0233 2 1 50.00 16 5 31.25 01.25 
"0230 4 0 .00 32 2 6.25 6.25 
"0239 4 1 25.00 32 0 25.00 50.00 
"0243 3 0 .00 24 4 16.67 16.67 
"0247 3 1 33.33 24 10 41.67 75.00 
"0240 4 1 25.00 32 9 20.13 53.13 
"0255 4 0 .00 30 11 36.67 36.67 
"0266 3 0 .00 24 5 20.03 20.03 
"0305 3 0 .00 24 3 12.50 12.50 
"0335 4 0 .00 32 15 46.00 46.00 
"0336 2 1 50.00 16 4 25.00 75.00 
"0337 4 1 25.00 32 0 25.00 50.00 
"0364 4 0 .00 32 1 3.13 3.13 
"0370 3 0 .00 24 3 12.50 12.50 
"0377 3 0 .00 24 12 50.00 50.00 
"0300 3 1 33.33 24 10 41.67 75.00 
"0302 2 0 .00 16 5 31.25 31.25 
"0309 2 1 50.00 16 6 37.50 07.50 
"0390 1 0 .00 0 ' 0 .00 .00 
"0404 4 0 .00 32 19 59.30 59.30 
"0417 4 0 .00 31 4 12.90 12.90 
"0410 4 1 25.00 30 6 20.00 45.00 
"0427 4 2 50.00 32 0 25.00 75.00 
"0420 4 2 50.00 30 7 23.33 73.33 
"0429 4 1 25.00 32 10 31.25 56.25 
"0430 2 1 50.00 16 5 31.25 01.25 
"0431 4 0 .00 32 3 9.30 9.30 
"0433 4 0 .00 32 4 12.50 12.50 
"0439 4 0 .00 32 15 46.00 46.00 
"0441 4 1 25.00 32 6 10.75 43.75 
"0447 4 0 .00 32 0 25.00 25.00 
"0440 3 0 .00 23 0 .00 .00 
"0456 4 2 50.00 31 13 41.94 91.94 
"0460 4 0 .00 31 2 6.45 6.45 
"0462 4 1 25.00 31 7 22.50 47.50 
"0463 4 0 .00 31 4 12.90 12.90 
"0464 4 1 25.00 31 9 29.03. 54.03 
"0460 4 0 .00 31 13 41.94 41.94 
"0469 2 1 50.00 16 2 12.50 62.50 
"0471 4 2 50.00 31 16 51.61 101.61 
"0476 4 0 .00 31 5 16.13 16.13 
"0477 4 0 .00 32 2 6.25 6.25 
"0480 4 0 .00 29 1 3.45 3.45 
"0482 4 0 .00 32 5 15.63 15.63



COMPARISON OP LABORATORY PERFORMANCE (DTUDY 0099) 

81A! 'LAGO 

LAB IO. 0? N0. 0? PERCENTAOE NO. OF HO. O? PERCENTAGE SUM 0? CODE PARAMETERS PARAMETERS 
ANALYZED DIABED PARAMETERS RANKED ASSIGNED RESULTS 

'0485 
'0489 
"0493 
I049? 
'0498 
"0506 
"0511 
'0514 
'0515 
'0516 
'0524 
'0526 
'0528 
'0529 
"0533 
"0535 
"0538 
N0542 
N0551 
"0552 
"0999 

fibhbhb.flbfiéfiuhfi.....\| OHOOHOOOHOOOOOF’OHF‘ONO 

THE FOLLOWING CODES WERE USED IN THE AIALYSIS 
00100 01092 15092 00200 

THE POLLOHING CODES HERE EXCLUDED 
None 

Of RESULTS FLAGS OP 
DIABED PLAGGED 
(9) (9) 

.00 16 4 25.00 
25.00 32 10 31.25 

.00 32 5 15.63 
25.00 32 1 3.13 
25.00 32 13 40.63 

.00 31 4 12.90 
v25.00 32 3 9.38 

.00 32 5 15.63 

.00 15 2 13.33 

.00 31 4 12.90 

.00 32 10 31.25 

.00 31 4 12.90 
25.00 32 8 25.00 

.00 32 11 34. 8 

.00 31 7 22. 8 

.00 32 4 12.50 
25.00 32 10 31.25 

.00 31 3 9.68 

.00 32 7 21.88 
25.00 31 5 16.13 

.00 32 6 18.75 

9 BIAS 
AND 9 
YLAGS 
SCORE 
25.00 
56.25 
15.63 
28.13 
65.63 
12.90 
34.38 
15.63 
13.33 
12.90 
31.25 
12.90 
50.00 
34.38 
22.58 
12.50 
56.25 
9.68 

21.88 
41.13 
18.75
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LABORATORY APPRAISAL FOR MISAl STUDY NO. 0099 

SUSPENDED SOLIDS 

BIOCHEMICAL DEMAND 
PH 
TOTAL PHOSPHORUS-STP 

SUSPENDED SOLIDS 
BIOCHEMICAL DEMAND 
PH 
TOTAL PHOSPHORUS-STP 

SUSPENDED SOLIDS 
BIOCHEMICAL DEMAND 
PH 

TOTAL PHOSPHORUS-STP 

FLAGGED LOW ON SAMPLE 1 
FLAGGED EXTREMELY HIGH ON SAMPLE 2 
NO RESULTS REPORTED. 
SATISFACTORY 
SATISFACTORY 

YOUR LABORATORY CODE IS "0010 

NO RESULTS REPORTED. 
NO RESULTS REPORTED. 
SATISFACTORY EXCEPT FOR LOW ON SAMPLE 5 

NO RESULTS REPORTED. 

YOUR LABORATORY CODE IS W0017 

NO RESULTS REPORTED. 
NO RESULTS REPORTED. 
FLAGGED VERY LOW ON SAMPLE 3 5 7 
FLAGGED LOW 0N SAMPLE 6 

FLAGGED EXTREMELY LOW ON SAMPLE 1 
FLAGGED VERY LOW ON SAMPLE 3 4

'



SUSPENDED SOLIDS N0 RESULTS REPORTED. 
BIOCHEMICAL DEMAND NO RESULTS REPORTED. 
PH FLAGGED HIGH ON SAMPLE 4 6 

TOTAL PHOSPHORUS-STP ND RESULTS REPORTED. 

YOUR LABORATORY CODE IS W0023 

SUSPENDED SOLIDS FLAGGED EXTREMELY LOW ON SAMPLE l 2 
FLAGGED LOW ON SAMPLE 3 4 5 7 
RANKING INDICATES RESULTS ARE BIASED LOW 

BIOCHEMICAL DEMAND NO RESULTS REPORTED. 
PH ‘ SATISFACTORY EXCEPT FOR LOW ON SAMPLE 7 

TOTAL PHOSPHORUS-STP FLAGGED EXTREMELY HIGH ON SAMPLE 5 
THIS EXTREMELY HIGH RESULT SUGGESTS 
THE MEASUREMENT PROCESS IS OUT OF CONTROL 

YOUR LABORATORY CODE IS W0028 

SUSPENDED SOLIDS FLAGGED EXTREMELY LOW ON SAMPLE 7 
FLAGGED EXTREMELY HIGH ON SAMPLE 8 
THESE RESULTS ARE SLIGHTLY ERRATIC 

BIOCHEMICAL DEMAND NO RESULTS REPORTED. 

PH ‘ PLAGGED EXTREMELY HIGH ON SAMPLE 2 
THIS EXTREMELY HIGH RESULT SUGGESTS 
THE MEASUREMENT PROCESS IS OUT OF CONTROL 

TOTAL PHOSPHORUS-STP SATISFACTORY



LABORATORY APPRAISAL FOR MISAl STUDY NO. 0099 

SUSPENDED SOLIDS 
BIOCHEMICAL DEMAND 

PH 
TOTAL PHOSPHORUS-STP 

SUSPENDED SOLIDS 
BIOCHEMICAL DEMAND 

PH 
TOTAL PHOSPHORUS-STP 

SUSPENDED SOLIDS 
BIOCHEMICAL DEMAND 
PH 

TOTAL PHOSPHORUS-STP 

SATISFACTORY 
FLAGGED VERY HIGH ON SAMPLE 6 
FLAGGED EXTREMELY HIGH ON SAMPLE 5 7 8 

SATISEACTORY EXCEPT FOR HIGH ON SAMPLE 6 

SATISEACTORY 

YOUR LABORATORY CODE IS W0072 

FLAGGED HIGH ON SAMPLE 1 3 

ALTHOUGH NO RESULTS ARE FLAGGED 
RANKING INDICATES A SLIGHT BIAS LOW 
SATISEACTORY 
SATISFACTORY 

YOUR LABORATORY CODE IS W0127 

FLAGGED LOW 0N SAMPLE 1 3 

NO RESULTS REPORTED. 
FLAGGED EXTREMELY LOW ON SAMPLE 3 
THIS EXTREMELY LOW RESULT SUGGESTS 
THE MEASUREMENT PROCESS IS OUT OF CONTROL 

FLAGGED EXTREMELY LOW ON SAMPLE 1 2 3
4 

FLAGGED LOW ON SAMPLE 6 
RANKING INDICATES RESULTS ARE BIASED LOW



LABORATORY APPRAISAL FOR MISAI STUDY NO. 0099 

SUSPENDED SOLIDS 
BIOCHEMICAL DEMAND 

PH 

TOTAL PHOSPHORUS-STP 

SUSPENDED SOLIDS 
BIOCHEMICAL DEMAND 

PH 
TOTAL PHOSPHOR US-STP 

SUSPENDED SOLIDS 
BIOCHEMICAL DEMAND 

PH 
TOTAL PHOSPHORUS-STP 

SATISFACTORY EXCEPT FOR HIGH ON SAMPLE 7 

FLAGGED LOW ON SAMPLE 5 
RANKING INDICATES RESULTS ARE BIASED LOW 
FLAGGED HIGH ON SAMPLE 3 
FLAGGED VERY HIGH 0N SAMPLE 4 
FLAGGED EXTREMELY HIGH ON SAMPLE 6' 

SATISFACTORY 

YOUR LABORATORY CODE IS W0148 

SATISFACTORY 
FLAGGED VERY LOW ON SAMPLE 5 
FLAGGED LOW ON SAMPLE 6 7 3 
RANKING INDICATES RESULTS ARE BIASED LOW 
SATISFACTORY 
SATISFACTORY 

YOUR LABORATORY CODE IS W0149 

SATISFACTORY EXCEPT FOR HIGH ON SAMPLE 4 

FLAGGED LOW ON SAMPLE 3 6 
RANKING INDICATES RESULTS ARE BIASED LOW 
SATISFACTORY EXCEPT FOR HIGH ON SAMPLE 7 

SATISFACTORY EXCEPT FOR HIGH ON SAMPLE 3



_-_-_--_ 

LABORATORY APPRAISAL FOR MISAI STUDY N0. 0099 

SUSPENDED SOLIDS FLAGGED EXTREMELY LOW ON SAMPLE 3 
FLAGGED LOW ON SAMPLE 1 6 
FLAGGED EXTREMELY HIGH ON SAMPLE 4 
THESE RESULTS ARE SLIGHTLY ERRATIC 

BIOCHEMICAL DEMAND NO RESULTS REPORTED. 
PH SATISEACTORY EXCEPT FOR LOW ON SAMPLE 4 

TOTAL PHOSPHORUS-STP FLAGGED EXTREMELY LOW ON SAMPLE 1 3 4
6 

FLAGGED VERY LOW ON SAMPLE 2 
RANKING INDICATES RESULTS ARE BIASED LOW 

YOUR LABORATORY CODE IS W0190 

SUSPENDED SOLIDS NO RESULTS REPORTED. 
BIOCHEMICAL DEMAND NO RESULTS REPORTED. 
PH SATISFACTORY 
TOTAL PHOSPHORUS-STP NO RESULTS REPORTED. 

YOUR LABORATORY CODE IS W0198 

SUSPENDED SOLIDS FLAGGED EXTREMELY LOW ON SAMPLE 2 4 
FLAGGED LOW ON SAMPLE 6 

BIOCHEMICAL DEMAND NO RESULTS REPORTED. 
PH FLAGGED HIGH ON SAMPLE 3 

FLAGGED VERY HIGH ON SAMPLE 6 
RANKING INDICATES RESULTS ARE BIASED HIGH 

TOTAL PHOSPHORUS-STP FLAGGED EXTREMELY LOW ON SAMPLE l 
FLAGGED VERY LOW ON SAMPLE 3 4



LABORATORY APPRAISAL FOR MISAl STUDY NO. 0099 

SUSPENDED SOLIDS 
BIOCHEMICAL DEMAND 
PH 

TOTAL PHOSPHORUS-STP 

SUSPENDED SOLIDS 
BIOCHEMICAL DEMAND 
PH 

TOTAL PHOSPHORUS-STP 

SUSPENDED SOLIDS 
BIOCHEMICAL DEMAND 
PH 
TOTAL PHOSPHORUS-STP 

SATISEACTORY 
SATISEACTORY EXCEPT FOR HIGH ON SAMPLE 5 

FLAGGED VERY LOW ON SAMPLE 3 
FLAGGED LOW ON SAMPLE 5. 7 

SATISFACTORY 

YOUR LABORATORY CODE IS W0233 

NO RESULTS REPORTED. 
NO RESULTS REPORTED. 
FLAGGED EXTREMELY LOW ON SAMPLE 5 7 
FLAGGED VERY LOW ON SAMPLE 3 4 
FLAGGED LOW ON SAMPLE 6 
RANKING INDICATES RESULTS ARE BIASED LOW 
SATISEACTORY 

YOUR LABORATORY CODE IS W0238 

SATISEACTORY EXCEPT FOR HIGH ON SAMPLE 1 

SATISEACTORY 
SATISEACTORY EXCEPT FOR HIGH ON SAMPLE 6 

SATISFACTORY



LABORATORY APPRAISAL FOR MISAI STUDY NO. 00.99 

SUSPENDED SOLIDS FLAGGED 
FLAGGED 
FLA GGED 

BIOCHEMICAL DEMAND FLAGGED 
FLAGGED 
FLAGGED 
RANKING 

PH F LAGGED 

VERY LOW ON SAMPLE 8 
LOW ON SAMPLE 3 
HIGH ON SAMPLE 4 

HIGH ON SAMPLE 5 
VERY HIGH ON SWLE 3 
EXTREMELY HIGH ON SAMPLE 7 
INDICATES RESULTS ARE BIASED HIGH 
EXTREMELY LOW ON SAMPLE 1 8 

TOTAL PHOSPHOR US -S T? SA TI SFACTORY 

YOUR LABORATORY CODE IS W0243 

SUSPENDED SOLIDS SATISFACTORY EXCEPT FOR LOW ON SAMPLE 8 

BIOCHEMICAL DEMAND FLAGGED HIGH ON SAMPLE 2 5 8 

PH NO RESULTS REPORTED. 
TOTAL PHOSPHORUS-STP SATISFACTORY 

YOUR LABORATORY CODE IS W0247 

SUSPENDED SOLIDS FLAGGED EXTREMELY LOW ON SAMPLE 2 3 4 
5 6 8 

FLAGGED VERY LOW ON SAMPLE 7 
RANKING INDICATES RESULTS ARE BIASED LOW 

BIOCHEMICAL DEMAND NO RESULTS REPORTED. 
PH SATISFACTORY EXCEPT ‘FOR HIGH ON SAMPLE 4 

TOTAL PHOSPHOR US ~STP FLAGGED EXTREMELY LOW ON SAMPLE 4 6



LABORATORY APPRAISAL FOR MISAl STUDY NO. 0099 

SUSPENDED SOLIDS FLAGGED HIGH ON SAMPLE 1 5 7 8 
RANKING INDICATES RESULTS ARE BIASED HIGH 

BIOCHEMICAL DEMAND SATISFACTORY
3 

PH FLAGGED EXTREMELY LOW ON SAMPLE 4 
FLAGGED HIGH ON SAMPLE 1 

TOTAL PHOSPHORUS-STP FLAGGED EXTREMELY LOW ON SAMPLE 2 3 4 

YOUR LABORATORY CODE IS W0255 

SUSPENDED SOLIDS FLAGGED EXTREI‘ELY LOW ON SAMPLE 5 
FLAGGED HIGH ON SAMPLE 4 
FLAGGED EXTREMELY HIGH ON SAMPLE 1 
THESE RESULTS ARE SLIGHTLY ERRATIC 

BIOCHEMICAL DEMAND FLAGGED EXTREMELY LOW ON SAMPLE 5 
FLAGGED EXTREDELY HIGH ON SAMPLE 1 2 3 
4 6 

THESE RESULTS ARE SLIGHTLY ERRATIC 
PH FLAGGED VERY LOW ON SAMPLE 6 

FLAGGED LOW ON SAMPLE 7 

TOTAL PHOSPHORUS -S TP SATISFACTORY 

YOUR LABORATORY CODE IS W0266 

SUSPENDED SOLIDS FLAGGED HIGH ON SAMPLE 2 
FLAGGED EXTREMELY HIGH ON SAMPLE 4 

BIOCHEMICAL DEMAND NO RESULTS REPORTED. 
PH FLAGGED VERY LOW ON SAMPLE 5 

FLAGGED LOW ON SAMPLE 3 6 

TOTAL PH OS PH OR US -S T? SA TI SFACTORY



LABORATORY APPRAISAL FOR MISAI STUDY NO. 0099 

SUSPENDED SOLIDS SATISEACTORY 
BIOCHEMICAL DEMAND NO RESULTS REPORTED. 
PH FLAGGED VERY LOW ON SAMPLE 5 

FLAGGED LOW ON SAMPLE 3 6 

TOTAL PHOSPHORUS-STP SATISEACTORY 

YOUR LABORATORY CODE IS W0335 

SUSPENDED SOLIDS FLAGGED EXTREMELY LOW ON SAMPLE 4 5 6 
FLAGGED LOW ON SAMPLE 1 

BIOCHEMICAL DEMAND FLAGGED EXTREMELY LOW ON SAMPLE 7 
FLAGGED VERY LOW ON SAMPLE 3 
FLAGGED LOW ON SAMPLE 4 
FLAGGED HIGH ON SAMPLE 8 

PH FLAGGED VERY LOW ON SAMPLE 3 7 
FLAGGED LOW ON SAMPLE 4 5 6 

TOTAL PHOSPHORUS-STP 
‘ 
FLAGGED EXTREMELY LOW ON SAMPLE 1 
FLAGGED VERY LOW ON SAMPLE 3 

YOUR LABORATORY CODE IS W0336 

SUSPENDED SOLIDS NO RESULTS REPORTED. 
BIOCHEMICAL DEMAND NO RESULTS REPORTED. 
PH SATISFACTORY EXCEPT FOR HIGH ON SAMPLE 6 

TOTAL PHOSPHORUS-STP FLAGGED EXTREMELY HIGH ON SAMPLE 2 5 6 
RANKING INDICATES RESULTS ARE BIASED HIGH



LABORATORY APPRAISAL FOR MISAJ STUDY NO. 0099 

YOUR LABORATORY CODE IS W0337 

SUSPENDED SOLIDS FLAGGED HIGH ON SWLE 7 
FLAGGED VERY HIGH ON SAMPLE 8 
FLAGGED EXTREMELY HIGH ON SAMPLE 1 2 3 
4 5 6 

RANKING INDICATES RESULTS ARE BIASED HIGH 
BIOCHEMICAL DEMAND SATISFACTORY 
PH SATISFACTORY 
TOTAL PHOSPHORUS-STP SATISFACTORY 

YOUR LABORATORY CODE IS W0364 

SUSPENDED SOLIDS SATISFACTORY 
BIOCHEMICAL DEMAND SATISFACTORY 
PH FLAGGED EXTREMELY LOW ON SAMPLE 6 

THIS EXTREMELY LOW RESULT SUGGESTS 
THE MEASUREMENT PROCESS IS OUT OF CONTROL 

TOTAL PHOSPHOR US-STP SATISFACTORY 

YOUR LABORATORY CODE IS W0370 

SUSPENDED SOLIDS SA TI SFACTORY 
BIOCHEMICAL DEMAND NO RES UL TS REPORTED . 

PH FLAGGED LOW ON SAMPLE 7 
FLAGGED HIGH ON SAMPLE 3 

TOTAL PHOSPHORUS-STP SATISFACTORY EXCEPT FOR LOW ON SAMPLE 4



LABORATORY APPRAISAL FOR MISAI STUDY N0. 0099 

SUSPENDED SOLIDS FLAGGED EXTREMELY LOW ON SAMPLE 5 
FLAGGED EXTREMELY HIGH ON SAMPLE 1 2 3 
TEES; RESULTS ARE SLIGHTLY ERRATIC 

BIOCHEMICAL DEMAND NO RESULTS REPORTED. 
PH FLAGGED LOW ON SAMPLE 7 

FLAGGED HIGH ON SAMPLE 4 

TOTAL PHOSPHORUS-STP FLAGGED EXTREMELY LOW ON SAMPLE 1 
FLAGGED VERY LOW ON SAMPLE 2 
FLAGGED LOW ON SAMPLE 6 

YOUR LABORATORY CODE IS W0380 

SUSPENDED SOLIDS FLAGGED EXTREMELY LOW ON SAMPLE 7 
FLAGGED LOW ON SAI'fl’LE 6 
FLAGGED HIGH ON SAMPLE 8 

BIOCHEMICAL DEMAND NO RESULTS REPORTED. 
PH FLAGGED HIGH ON SAMPLE 7 

FLAGGED VERY HIGH ON SAMPLE 4 
RANKING INDICATES RESULTS ARE BIASED HIGH 

TOTAL PHOSPHORUS-STP FLAGGED EXTREMELY LOW ON SAMPLE 1 3 
FLAGGED VERY LOW ON SAMPLE 4 . 6 
FLAGGED LOW ON SAMPLE 2 

YOUR LABORATORY CODE IS W0382 

SUSPENDED SOLIDS NO RESULTS REPORTED. 
BIOCHEMICAL DEMAND NO RESULTS REPORTED. 
PH FLAGGED VERY LOW ON SAMPLE 6 

TOTAL PHOSPHORUS-STP FLAGGED EXTREMELY LOW ON SAMPLE l 4 
FLAGGED LOW ON SAMPLE 3 6



SUSPENDED SOLIDS NO RESULTS REPORTED. 
BIOCHEMICAL DEMAND NO RESULTS REPORTED. 
PH FLAGGED VERY HIGH 0N SAMPLE 6 

TOTAL PHOSPHORUS-STP FLAGGED EXTREMELY LOW ON SAMPLE 1 2 4 
FLAGGED VERY LOW ON SAMPLE 3 
FLAGGED LOW on SAMPLE 6 
RANKING INDICATES RESULTS ARE BIASED LOW 

YOUR LABORATORY CODE IS W0390 

SUSPENDED SOLIDS SATISFACTORY 
BIOCHEMICAL DEMAND NO RESULTS REPORTED. 
PH NO RESULTS REPORTED. 
TOTAL PHOSPHORUS-STP NO RESULTS REPORTED. 

YOUR LABORATORY CODE IS W0404 

SUSPENDED SOLIDS FLAGGED EXTREMELY LOW ON SAMPLE 1 3 8 
' FLAGGED VERY LOW ON SAMPLE 5 6 7 

FLAGGED LOW 0N SAMPLE 4 
FLAGGED EXTREMELY HIGH ON SAMPLE 2 
THESE RESULTS ARE SLIGHTLY ERRATIC 

BIOCHEMICAL DEMAND FLAGGED LOW ON SAMPLE 5 
FLAGGED VERY HIGH ON SAMPLE 7 
FLAGGED EXTREMELY HIGH ON SAMPLE 6 8 

PH FLAGGED EXTREMELY LOW ON SAMPLE 4 
' FLAGGED VERY LOW ON SAMPLE 7 

TOTAL PHOSPHORUS-STP FLAGGED EXTREMELY LOW ON SAMPLE 1 2 3 
FLAGGED LOW ON SAMPLE 4 
FLAGGED HIGH ON SAMPLE 5



LABORATORY APPRAISAL FOR MISAI STUDY NO. 0099 

SUSPENDED SOLIDS FLAGGED HIGH 0N SADa’LE 1 4 

BIOCHEMICAL DEMAND SATISFACTORY 
PH 

> 

FLAGGED VERY LOW ON SAMPLE 7 

TOTAL PHOSPHORUS-STP FLAGGED VERY LOW ON SAMPLE 1 

YOUR LABORATORY CODE IS "0418 

SUSPENDED SOLIDS SATISFACTORY EXCEPT FOR HIGH ON SAMPLE 7 

BIOCHEMICAL DEMAND FLAGGED LOW ON SAMPLE 3 6 7 
RANKING INDICATES RESULTS ARE BIASED LOW 

PH FLAGGED HIGH ON SAMPLE 4 
FLAGGED VERY HIGH ON SAMPLE 6 

TOTAL PHOSPHOR US-STP SATISFACTORY 

YOUR LABORATORY CODE IS W042? 

SUSPENDED SOLIDS FLAGGED HIGH ON SAMPLE 4 
‘FLAGGED VERY HIGH ON SAMPLE 8 
FLAGGED EXTREMELY HIGH ON SAMPLE 5 6 7 
RANKING INDICATES RESULTS ARE BIASED HIGH 

BIOCHEMICAL DEMAND FLAGGED LOW ON SAMPLE 8 
RANKING INDICATES RESULTS ARE BIASED LOW 

PH . FLAGGED LOW ON SAMPLE 3 7 

TOTAL PHOSPHORUS-STP SATISFACTORY



LABORATORY APPRAISAL FOR MISAl STUDY NO. 0099 

SUSPENDED SOLIDS FLAGGED LOW ON SAMPLE 6 7 8 

BIOCHEMICAL DEMAND SATISFACTORY EXCEPT FOR LOW ON SAMPLE 1 

PH 
I 

FLAGGED VERY HIGH ON SAMPLE 4 6 
RANKING INDICATES RESULTS ARE BIASED HIGH 

TOTAL PHOSPHORUS-STP FLAGGED HIGH ON SAMPLE 6 
RANKING INDICATES RESULTS ARE BIASED HIGH 

YOUR LABORATORY CODE IS W0429 

SUSPENDED SOLIDS FLAGGED LOW ON SAMPLE 1 
FLAGGED HIGH ON SAMPLE 5 
FLAGGED EXTREMELY HIGH ON SAMPLE 6 

BIOCHEMICAL DEMAND FLAGGED HIGH ON SAMPLE 2 3 4 6 8 
FLAGGED EXTREMELY HIGH ON SAMPLE 7 
RANKING INDICATES RESULTS ARE BIASED HIGH 

PH FLAGGED EXTREMELY LOW ON SAMPLE 6 
THIS EXTREMELY LOW RESULT SUGGESTS 
THE MEASUREMENT PROCESS IS OUT OF CONTROL 

TOTAL PHOSPHORUS -STP SATISFACTORY 

YOUR LABORATORY CODE IS W0430 

SUSPENDED SOLIDS FLAGGED EXTREMELY LOW ON SAMPLE 2 3 4 
I FLAGGED VERY LOW ON SAMPLE 1 

FLAGGED LOW ON SAMPLE 8 
RANKING INDICATES RESULTS ARE BIASED LOW 

BIOCHEMICAL DEMAND SATISFACTORY 
PH NO RESULTS REPORTED. 
TOTAL PHOSPHORUS-STP NO RESULTS REPORTED.



LABORATORY APPRAISAL FOR MISAl STUDY NO. 0099 

SUSPENDED SOLIDS 

BIOCHEMICAL DEMAND 
PH 
TOTAL PHOSPHORUS-STP 

SUSPENDED SOLIDS 

BIOCHEMICAL DEMAND 
PH 
TOTAL PHOSPHORUS-STP 

SUSPENDED SOLIDS 

BIOCHEMICAL DEMAND 
PH

\ 

TOTAL PHOSPHORUS-STP 

FLAGGED LOW ON SAMPLE 7 
FLAGGED EXTREMELY HIGH ON SAMPLE 8 

SATISEACTORY 
FLAGGED VERY LOW ON SAMPLE 6 

SATISRACTORY 

YOUR LABORATORY CODE IS W0433 

FLAGGED VERY LOW ON SAMPLE 5 
FLAGGED LOW ON SAMPLE 7 8 

SATISEACTORY 
SATISFACTORY EXCEPT FOR LOW ON SAMPLE 6 

SATISFACTORY 

YOUR LABORATORY CODE IS W0439 

FLAGGED EXTREMELY LOW ON SAMPLE 5 7 
FLAGGED VERY LOW ON SAMPLE 2 8 
FLAGGED HIGH ON SAMPLE 6 

FLAGGED EXTREMELY HIGH ON SAMPLE 1 3 
SATISEACTORY EXCEPT FOR LOW ON SAMPLE 1 

FLAGGED EXTREMELY LOW ON SAMPLE 2 4 6 
FLAGGED LOW ON SAMPLE 3 
FLAGGED EXTREMELY HIGH ON SAMPLE 5 7 8 
THESE RESULTS ARE ERRATIC



LABORATORY APPRAISAL FOR MISAJ STUDY NO. 00.99 

SUSPENDED SOLIDS FLAGGED VERY LOW ON SAMPLE 7 

BIOCHEMICAL DEMAND SATISFACTORY 
PH FLAGGED HIGH ON SAMPLE 7 

FLAGGED EXTREMELY HIGH ON SAMPLE 3 4 5
6 

RANKING INDICATES RESULTS ARE BIASED HIGH 
TOTAL PHOSPHORUS-STP SATISFACTORY 

YOUR LABORATORY CODE IS W044? 

SUSPENDED SOLIDS FLAGGED EXTREMELY LOW ON SAl‘fl’LE 8 
FLAGGED HIGH ON SAMPLE 1 7 
FLAGGED EXTREMELY HIGH ON SAMPLE 2 4 5 
THESE RESULTS ARE SLIGHTLY ERRATIC 

BIOCHEMICAL DEMAND SATISFACTORY EXCEPT FOR LOW ON SWLE 7 

PH SA TI SFACTORY EXCEPT FOR LOW ON SAMPLE 7 

TOTAL PH OS PH OR US -S TP SA TI SFAC TORY 

YOUR LABORATORY CODE IS W0448 

SUSPENDED SOLIDS SATISFACTORY 
BIOCHEMICAL DEMAND N0 RES UL TS REPORTED . 

PH SATISFACTORY
. 

TOTAL PHOSPHORUS -S TP SATISFACTORY



u-----—-- 

LABORATORY APPRAISAL FOR MISAI STUDY NO. 0099 

YOUR LABORATORY CODE IS W0456 

SUSPENDED SOLIDS FLAGGED EXTREMELY LOW ON SAMPLE 2 5 6 
7 8 

FLAGGED VERY LOW 0N SAMPLE 1 
FLAGGED LOW ON SAMPLE 4 
RANKING INDICATES RESULTS ARE BIASED LOW 

BIOCHEMICAL DEMAND FLAGGED VERY LOW ON SAMPLE 3 4 
FLAGGED LOW ON SAMPLE 6 
RANKING INDICATES RESULTS ARE BIASED LOW 

PH SATISFACTORY EXCEPT FOR HIGH ON SAMPLE 6 

TOTAL PHOSPHORUS-STP FLAGGED HIGH ON SAMPLE 1 4 

YOUR LABORATORY CODE IS W0460 

SUSPENDED SOLIDS SA TI SFACTORY 
BIOCHEMICAL DEMAND SATISFACTORY 
PH FLAGGED HIGH ON SAMPLE 4 6 

TOTAL PHOSPHOR US -S TP SATISFACTORY 

YOUR LABORATORY CODE IS W0462 

SUSPENDED SOLIDS FLAGGED EXTREMELY HIGH ON SAMPLE 2 3 5 
7 8 

RANKING INDICATES RESULTS ARE BIASED HIGH 
BIOCHEMICAL DEMAND 

_ 
SATISFACTORY 

PH FLAGGED HIGH ON SAMPLE 4 
FLAGGED VERY HIGH ON SAMPLE 6 

TOTAL PH OSPHOR US -S T? SA TI SFACTORY



LABORATORY APPRAISAL FOR MISAl STUDY NO. 0099 

SUSPENDED SOLIDS SATISFACTORY EXCEPT FOR LOW ON SAMPLE 7 

BIOCHEMICAL DEMAND SATISFACTORY EXCEPT FOR HIGH ON SAMPLE 7 

PH FLAGGED HIGH ON SAMPLE 4 6 

TOTAL PHOSPHORUS-STP a SATISFACTORY 

YOUR LABORATORY CODE IS W0464 

SUSPENDED SOLIDS FLAGGED EXTREMELY LOW ON SAMPLE 1 
FLAGGED VERY LOW ON SAMPLE 4 5 

BIOCHEMICAL DEMAND SATISEACTORY 
PH SATISFACTORY EXCEPT FOR HIGH ON SAMPLE 4 

TOTAL PHOSPHORUS-STP FLAGGED EXTREMELY LOW ON SAMPLE 1 2 3
4 

FLAGGED LOW ON SAMPLE 6 
RANKING INDICATES RESULTS ARE BIASED LOW 

YOUR LABORATORY CODE IS W0468 

SUSPENDED SOLIDS FLAGGED LOW ON SAMPLE 3 4 7 

BIOCHEMICAL DEMAND FLAGGED LOW ON SAMPLE 5 7 
FLAGGED EXTREMELY HIGH ON SAMPLE 6 

PH FLAGGED HIGH ON SAMPLE 3 7 
FLAGGED EXTREMELY HIGH ON SAMPLE 4 

TOTAL PHOSPHORUS-STP FLAGGED EXTREMELY LOW ON SAMPLE 1 3 4 
v FLAGGED LOW ON SAMPLE 2



LABORATORY APPRAISAL FOR MISAl STUDY NO. 0099 

SUSPENDED SOLIDS 
BIOCHEMICAL DEMAND 
PH 
TOTAL PHOSPHORUS-STP 

SUSPENDED SOLIDS 
BIOCHEMICAL DEMAND 

PH 

TOTAL PHOSPHORUS-STP 

SUSPENDED SOLIDS 

BIOCHEMICAL DEMAND 
PH 
TOTAL PHOSPHORUS-STP 

—--—————---————-—_———————-—_—--—---——- 

NO RESULTS REPORTED. 
NO RESULTS REPORTED. 
FLAGGED VERY HIGH ON SAMPLE 4 

FLAGGED HIGH ON SAMPLE 7 
RANKING INDICATES RESULTS ARE BIASED HIGH 

YOUR LABORATORY CODE IS W0471 

SATISFACTORY 
FLAGGED EXTREMELY LOW ON SAMPLE 6 
FLAGGED VERY LOW ON SAMPLE 5 7 8 
FLAGGED LOW ON SAMPLE 3 
RANKING INDICATES RESULTS ARE BIASED LOW 
FLAGGED EXTREMELY LOW ON SAMPLE 3 5 6
7 

FLAGGED LOW ON SAMPLE 4 
FLAGGED EXTREMELY HIGH ON SAMPLE 2 
THESE RESULTS ARE SLIGHTLY ERRATIC 
FLAGGED EXTREMELY LOW ON SAMPLE 1 2 3
4 

FLAGGED VERY LOW ON SAMPLE 6 
, RANKING INDICATES RESULTS ARE BIASED LOW 

YOUR LABORATORY CODE IS W0476 

FLAGGED VERY LOW ON SAMPLE 8 
FLAGGED LOW ON SAMPLE 3 4 5 

SATISFACTORY EXCEPT FOR HIGH 0N SAMPLE 7 

SATISFACTORY 
SATISFACTORY



LABORATORY APPRAISAL FOR MISAl STUDY NO. 0099 

SUSPENDED SOLIDS 
BIOCHEMICAL DEMAND 
PH 
TOTAL PHOSPHORUS-STP 

SUSPENDED SOLIDS 

BIOCHEMICAL DEMAND 
PH 
TOTAL PHOSPHORUS-STP 

SUSPENDED SOLIDS 
BIOCHEMICAL DEMAND 
PH 
TOTAL PHOSPHORUS-STP 

SATISFACTORY 
SATISFACTORY EXCEPT FOR HIGH ON SAMPLE 6 

SATISFACTORY EXCEPT FOR HIGH ON SAMPLE 4 

SATISFACTORY 

YOUR LABORATORY CODE IS W0480 

FLAGGED EXTREMELY LOW ON SAMPLE 1 
THIS EXTREMELY LOW RESULT SUGGESTS 
THE MEASUREMENT PROCESS IS OUT OF CONTROL 
SATISFACTORY 
SATISFACTORY 
SATISFACTORY 

YOUR LABORATORY CODE IS W0482 

SATISFACTORY EXCEPT FOR HIGH ON SAMPLE 5 

SATISFACTORY 
FLAGGED VERY LOW ON SAMPLE 6 

FLAGGED VERY LOW ON SAMPLE 6 
FLAGGED VERY HIGH ON SAMPLE 2 
FLAGGED EXTREMELY HIGH ON SAMPLE 4 
THESE RESULTS ARE SLIGHTLY ERRATIC



LABORATORY APPRAISAL FOR MISAl STUDY NO. 0099 

SUSPENDED SOLIDS 
BIOCHEMICAL DEMAND 

PH 
TOTAL PHOSPHORUS-STP 

SUSPENDED SOLIDS 
BIOCHEMICAL DEMAND 

PH 
TOTAL PHOSPHORUS-STP 

SUSPENDED SOLIDS 

BIOCHEMICAL DEMAND 
PH 
TOTAL PHOSPHORUS-STP 

FLAGGED HIGH ON SAMPLE 3 8 

FLAGGED VERY HIGH 0N SAMPLE 6 
FLAGGED EXTREMELY HIGH ON SAMPLE 8 

NO RESULTS REPORTED. 
NO RESULTS REPORTED. 

YOUR LABORATORY CODE IS W0489 

SATISRACTORY 
FLAGGED HIGH ON SAMPLE 1 
FLAGGED EXTREMELY HIGH ON SAMPLE 5 6 7
8 

SATISFACTORY 
FLAGGED EXTREMELY LOW ON SAMPLE l 2 3 
4 6 

RANKING INDICATES RESULTS ARE BIASED LOW 

YOUR LABORATORY CODE IS W0493 

FLAGGED EXTREMELY LOW ON SAMPLE 3 
FLAGGED LOW ON SAMPLE 1 
FLAGGED HIGH ON SAMPLE 6 

SATISEACTORY 
FLAGGED HIGH ON SAMPLE 4 6 

SATISEACTORY



LABORATORY APPRAISAL FOR MISAJ STUDY NO. 0099 

SUSPENDED SOLIDS SATISRACTORY 
BIOCHEMICAL DEMAND SATISEACTORY EXCEPT FOR HIGH ON SAMPLE 7 

PH SATISEACTORY 
TOTAL PHOSPHORUS-STP ALTHOUGH NO RESULTS ARE FLAGGED 

RANKING INDICATES A SLIGHT BIAS HIGH 

YOUR LABORATORY CODE IS W0498 

SUSPENDED SOLIDS FLAGGED EXTREMELY LOW ON SAMPLE 2 
FLAGGED VERY LOW ON SAMPLE 4 
FLAGGED LOW ON SAMPLE 1 3 8 

BIOCHEMICAL DEMAND SATISFACTORY 
PH FLAGGED EXTREMELY LOW ON SAMPLE 7 

FLAGGED VERY LOW ON SAMPLE 3 4 
FLAGGED LOW ON SAMPLE 5 
RANKING INDICATES RESULTS ARE BIASED LOW 

TOTAL PHOSPHORUS-STP FLAGGED HIGH ON SAMPLE 1 
FLAGGED EXTREMELY HIGH ON SAMPLE 2 6 7 

YOUR LABORATORY CODE IS W0506 

SUSPENDED SOLIDS SATISFACTORY 
BIOCHEMICAL DEMAND SATISFACTORY 
PH FLAGGED HIGH ON SAMPLE 2 4 7 -8 

TOTAL PHOSPHORUS-STP 
‘ 

SATISFACTORY



LABORATORY APPRAISAL FOR MISAI STUDY NO. 0099 

SUSPENDED SOLIDS SATISFACTORY 
BIOCHEMICAL DEMAND SATISFACTORY 
PH SATISFACTORY EXCEPT FOR LOW ON SAMPLE 7 

TOTAL PHOSPHORUS-STP FLAGGED HIGH ON SAMPLE l 4 
RANKING INDICATES RESULTS ARE BIASED HIGH 

YOUR LABORATORY CODE IS W0514 

SUSPENDED SOLIDS FLAGGED EXTREMELY HIGH 0N SAMPLE 6 
THIS EXTREMELY HIGH RESULT SUGGESTS 
THE MEASUREMENT PROCESS IS OUT OF CONTROL 

BIOCHEMICAL DEMAND FLAGGED EXTREMELY HIGH ON SAI‘fl’LE 8 
THIS EXTREMELY HIGH RESULT SUGGESTS 
THE MEASUREMENT PROCESS IS OUT OF CONTROL 

PH SATISFACTORY 
TOTAL PHOSPHORUS-STP FLAGGED VERY LOW ON SAMPLE 3 

FLAGGED LOW ON SAMPLE .1 6 

YOUR LABORATORY CODE IS W0515 

SUSPENDED SOLIDS NO RESULTS REPORTED. 
BIOCHEMICAL DEMAND NO RESULTS REPORTED. 
PH FLAGGED EXTREMELY LOW ON SAMPLE 7 

FLAGGED VERY LOW ON SAMPLE 4 

TOTAL PHOSPHOR US -5 TP SATISFACTORY



LABORATORY APPRAISAL FOR MISAl STUDY NO. 0099 

SUSPENDED SOLIDS 
BIOCHEMICAL DEMAND 
PH 
TOTAL PHOSPHORUS-STP 

SUSPENDED SOLIDS 

BIOCHEMICAL DEMAND 
PH 
TOTAL PHOSPHORUS-STP 

SUSPENDED SOLIDS 

BIOCHEMICAL DEMAND 
PH 
TOTAL PHOSPHORUS-STP 

SATISFACTORY EXCEPT FOR LOW ON SAMPLE l 

FLAGGED VERY LOW ON SAMPLE 7 

FLAGGED HIGH ON SAMPLE 4 7 

SATISFACTORY 

YOUR LABORATORY CODE IS W0524 

FLAGGED EXTREMELY LOW ON SAMPLE 4 
FLAGGED HIGH ON SAMPLE 2 
FLAGGED EXTREMELY HIGH ON SAMPLE 6 7 8 
THESE RESULTS ARE SLIGHTLY ERRATIC 
SATISEACTORY EXCEPT FOR HIGH ON SAMPLE 7 

FLAGGED LOW ON SAMPLE 3 4 5 6' 

SATISFACTORY 

YOUR LABORATORY CODE IS W0526 

FLAGGED LOW ON SAMPLE 1 
FLAGGED HIGH ON SAMPLE 4 
FLAGGED EXTREMELY HIGH ON SAMPLE 5 6 

SATISFACTORY 
SATISFACTORY 
SATISFACTORY



LABORATORY APPRAISAL FOR MISAl STUDY NO. 0099 

SUSPENDED SOLIDS 
BIOCHEMICAL DEMAND 

PH 

TOTAL PHOSPHORUS-STP 

SUSPENDED SOLIDS 

BIOCHEMICAL DEMAND 

PH 
TOTAL PHOSPHORUS-STP 

SUSPENDED SOLIDS 
BIOCHEMICAL DEMAND 
PH 

TOTAL PHOSPHORUS-STP 

SATISEACTORY 
FLAGGED VERY LOW ON SAMPLE 3 
FLAGGED LOW ON SAMPLE 1 

FLAGGED HIGH ON SAMPLE 4 
FLAGGED VERY HIGH ON SAMPLE 6 

FLAGGED EXTREMELY LOW ON SAMPLE l 4 
FLAGGED VERY LOW ON SAMPLE 3 
FLAGGED LOW ON SAMPLE 2 ‘ 

RANKING INDICATES RESULTS ARE BIASED LOW 

YOUR LABORATORY CODE IS W0529 

FLAGGED HIGH ON SAMPLE 1 7 
FLAGGED VERY HIGH ON SAMPLE 6 

FLAGGED LOW ON SAMPLE 7 
FLAGGED HIGH ON SAMPLE 1 3 
FLAGGED EXTREMELY HIGH ON SAMPLE 4 5 6 

FLAGGED HIGH ON SAMPLE 4 6 

SATISEACTORY 

YOUR LABORATORY CODE IS W0533 

SATISFACTORY EXCEPT FOR LOW ON SAMPLE 4 

SATISFACTORY 
FLAGGED EXTREMELY LOW ON SAMPLE 3 4 5 

FLAGGED VERY HIGH ON SAMPLE 2 
THESE RESULTS ARE SLIGHTLY ERRATIC 
SATISEACTORY



LABORATORY APPRAISAL FOR MISAI STUDY NO. 0099 

SUSPENDED SOLIDS 

BIOCHEMICAL DEMAND 
PH 
TOTAL PHOSPHORUS-STP 

SUSPENDED SOLIDS 

BIOCHEMICAL DEMAND 
PH 

TOTAL PHOSPHORUS-STP 

SUSPENDED SOLIDS 
BIOCHEMICAL DEMAND 
PH 
TOTAL PHOSPHORUS-STP 

FLAGGED EXTREMELY LOW ON SAMPLE 8 
FLAGGED EXTREMELY HIGH ON SAMPLE 6 
THESE RESULTS ARE SLIGHTLY ERRATIC 
FLAGGED HIGH ON SAMPLE 1 3 

SATISFACTORY 
SATISFACTORY 

YOUR LABORATORY CODE IS 'w0538 

FLAGGED LOW ON SAMPLE 4 
FLAGGED HIGH ON SAMPLE 2 
FLAGGED EXTREMELY HIGH ON SAMPLE 6 7 8 

SATISFACTORY EXCEPT FOR HIGH ON SAMPLE 7 

FLAGGED VERY LOW ON SAMPLE 3 4 6 
FLAGGED LOW ON SAMPLE 5 
RANKING INDICATES RESULTS ARE BIASED LOW 
SATISEACTORY 

YOUR LABORATORY CODE IS W0542 

SATISFACTORY EXCEPT FOR LOW ON SAMPLE 5 

SATISFACTORY EXCEPT FOR HIGH ON SAMPLE 7 

FLAGGED VERY HIGH ON SAMPLE 4 

SATISEACTORY



_--n-- 

LABORATORY APPRAISAL FOR MISAl STUDY NO. 0099 

SUSPENDED SOLIDS FLAGGED EXTREMELY LOW ON SAMPLE 1 
FLAGGED VERY LOW ON SAMPLE 6 7 
FLAGGED HIGH ON SAMPLE 5 

BIOCHEMICAL DEMAND FLAGGED HIGH ON SAMPLE 3 
FLAGGED VERY HIGH ON SAMPLE 7 

PH SATISFACTORY 
TOTAL PHOSPHORUS-STP SATISFACTORY EXCEPT FOR HIGH ON SAMPLE 1 

YOUR LABORATORY CODE IS W0552 

SUSPENDED SOLIDS . FLAGGED EXTREMELY LOW ON SAMPLE 7 
THIS EXTREMELY LOW RESULT SUGGESTS 
THE MEASUREMENT PROCESS IS OUT OF CONTROL 

BIOCHEMICAL DEMAND SATISFACTORY 
PH FLAGGED VERY HIGH ON SAMPLE 6 

TOTAL PHOSPHORUS-STP FLAGGED HIGH ON SAMPLE 4 6 7 
RANKING INDICATES RESULTS ARE BIASED HIGH 

YOUR LABORATORY CODE IS W0999 

SUSPENDED SOLIDS FLAGGED EXTREMELY LOW ON SAMPLE 5 
FLAGGED LOW ON SAMPLE 2 4 

BIOCHEMICAL DEMAND FLAGGED HIGH ON SAMPLE 7 8 

PH FLAGGED VERY LOW ON SAMPLE 4 

TOTAL PHOSPHORUS-STP SATISFACTORY
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Laboralory: W0009 
Comparison of Results Reported versus 

lhe lnlerlaboralory Median values 
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Labora’rory: WOO1O 
Comparison of Results Reported versus 

the lnferlaborafory Median values 
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Reported 
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Lab 

Labaralary: WOOl7 
Comparison of Results Reported versus 

the lnlerlaboralory Median values 
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Laboratory: WOOZ1 
Comparison of Results Reported versus 

the lnterlaboratory Median values 
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Lab 

Reported 
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Lab 

Laboralory: WOOZ3 
Comparison of Results Reported versus 

the lnlerlaboralory Median values 
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Lab 
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Lab 

Laboratory: 
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Comparison of Results Reported versus 
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Laboralory: WOO42 
Comparison of Results Reported versus 

the lnlerlaboralory Median values 
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Laboralory: WOO72 
Comparison of Results Reported versus 

the lnlerlaboralory Median values 
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Labora’rory: W0127 
Comparison of Results Reported versus 

the lnlerlaboralory Median values 
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Laboratory: W0147 
Comparison of Results Reported versus 

the lnlerlaboralory Median values 
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Laboratory: WOl48 
Comparison of Results Reported versus 

the lnterlaboratory Median values 
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Comparison of Resulls Reported versus 

the lnlerlaboralory Median values 
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Comparison of Results Reported versus 
the lnlerlaboralory Median values 
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Comparison of Results Reported versus 
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Comparison of Results Reported versus 

the lnterlaboratory Median values 
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Laboralory: W0493 
Comparison of Results Reported versus 

the lnlerlabora’rory Median values 
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Labora’rory; WO497 
Comparison of Results Repor’red versus 

Ihe ln’rerlaboralory Median values 
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Laboralory: WO498 
Comparison of Resul’rs Reported versus 

the lnlerlaboralory Median values 
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Laboralory: w0506
' 

Comparison of Resul’rs Reporied versus 
the lnierlaboraiory Median values 
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Laboratory: W0511 
Comparison of Results Reported versus 

the lnterlaboratory Median values 
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Labora’rory: W0514 
Comparison of Results Reported versus 

the lnlerlabora’tory Median values 
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Labora’rory: W0515 
Comparison of Resulls Reported versus 

lhe lnlerlaboralory Median values 
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Labora’rory: WO516 
Comparison of Results Reported versus 

the ln’rerlobora’rory Median values 
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Laboralory: W0524 
Comparison of Results Reported versus 

the lnlerlabora’rory Median values 
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Laboratory: W0526 
Comparison of Results Reported versus 

the lnterlaboratory Median values 

88 ,mg/L 

Reported 

by 
Lab 

Cl 

5.0 

10.0—1 

.33 
U1 I 

Reported 

by 
Lab 

\l c.’ 

.U‘ 
U1 I 

I l l l 

5.0 20.0 35.0 50.0 65.0 

lnterlab. Median Vo|ues 

pH ,pH UNITS 

Reported 

by 
Lab 

4.0 | I 
l l 

4.0 5.5 7.0 8.5 10.0 

lnterlab. Median Values 

36.0 W 

27.5 '- 

19.0 - 

10.5— 

BOD ,mg/L 

2.0 I I I I 

2.0 10.5 19.0 27.5 36.0 

Interlab. Median Values 

2.20 
_‘ 

1.65- 

1.10- 

0.55 - 

Total P ,mg/L 

0.00 ~ l I l I 

0.00 0.55 1.10 1.65 2.20 

lnterlab. Median Values 

- Lab Code: W0526



""'l 

Reported 

by 
Lab 

Reported 

by 
Lab 
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Comparison of Results Reported versus 
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Laboratory: W0529 
Comparison of Results Reported versus 

the Interlaboratory Median values 
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Laboralory: W0533 
Comparison of Resulls Reporled versus 

lhe lm‘erlaboralory Median values 
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Labaralary: W0535 
Comparison of Results Reported versus 

the lnferlaboralory Median values 
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Laboralory: W0538 
Comparison of Resulls Reported versus 

lhe lnlerlaborafory Median values 

SS ,mg/L 
65.0—

a 
8 a .1 50.0— 
>\ .o 
-a _ 
a) 

35.0 
4—1 
L— 

8. 200 
a? 

I

U 
5-0 

I I I fl 
5.0 20.0 35.0 50.0 65.0 
lnterlab. Median Values 

pH ,pH UNITS 
10.0— 

8 u 8 _I 8.5- D _l 
>\ >‘ .o .o 

8 7.0— 8 -O-J 44 L L 
8 8 
a) 

5.5— 
a) 0: 0: 

4-0 
I I I j 

4.0 5.5 7.0 8.5 10.0 
lnterlab. Median Values 

Reported 

by 

Lab 

BOD ,mg/L 
36.0—

a 

27.5- D
D 

19.0- 

10.5— 

l l l I 

2.0 10.5 19.0 27.5 36.0 
lnterlab. Median Values 

TotalP ,mg/L 
2.20— 

1.65- 

1.10- D 

0.55- 

0-00 
I I I I 000055 1.10 1.65 2.20 

lnterlab. Median Values 

Lab Code: W0538



Reported 

by 
Lob 

Reported 

by 
Lab 

65.0- 

50.0 - 

35.0- 

20.0~ 

5.0 

10.0- 

8.5- 

7.0- 

5.5 - 

4.0 

Laboratory: W0542 
Comparison of Results Reported versus 

the lnterlaboratory Median values 
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Laboralory: W0551 
Comparison of Resulls Reported versus 

lhe lnlerlaboralory Median values 
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Labora’rory: W0552 
Comparison of Results Reported versus 

the lnlerlabora’rory Median values 
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Laboralory: W0999 
Comparison of Resuh‘s Reported versus 

the lnterlaboralory Median values 
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MOE/CABAL Study - DRAFI‘ 
Appendix 9: CORRESPONDENCE WITH LABORATORIES



a

‘ Wastewater Technology Centre 
Canada Centre for Inland Waters 
PO. Box 5050, 867 Lakeshore Rd. 
Burlington, 0ntario L7R 4A6 

November 19, 1990 

LAB CODE: 1'_ 

2- 

3- 
4- 
5- 

Dear 6': 

Enclosed please find samples for determination of pH and Total Phosphorus as part of an interlaboratory ' 

comparison study carried out on behalf of the Ontario Ministry of the Environment. The study is administered 
through the Canadian Association for Environmental Analytical Laboratories (CABAL) with technical assistance 
from the Wastewater Technology Centre (WTC) and the National Water Research Institute (NWRI). 

' Each bottle is labelled with a sample number which includes the parameter-code PH or TP followed by a 
number ranging from 1 to 8. Please refer to this sample number when recording your results. 

On each bottle'label you will also find a bottle number which may range from 1 to 200. This indicates the Order 
in which the bottles were filled. You do not need to refer to this number when recording your results. 

The bottles contain the parameters indicated on the label in the following range of concentrations: 

TP: 0-2 mg/L Total Phosphorus 
PH: 5-9 pH units 

Your results should be recorded on the attached sheets. Please include a brief description of the methods used 
including the date of analysis. 

continued /2 
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7‘

l 

c:

. 

LAB CODE: 1' 2 ' November 19, 1990 

For the purposes of this study, results should be reported to the following number of decimal places: 

Phosphorus: two, for example; 1.37 mg/L 
pH: i 

- two, for example; 7.35 units (If your instruments record three decimal 
places, please feel free to report them) ' 

Your laboratory has been assigned a unique code number to ensure the confidentiality of your results. This code 
will be used in all future correspondence with your laboratory and in the subsequent reports. 
Your results should be faxed or mailed to the address indicated on the results sheets by Thursday, Ilanuau 31, 
Am. A summary of the results from all participating labs, identified only by their code numbers, will be mailed 
to you shortly afterwards. At this time you will have an opportunity to check any data entry errors that may have 
occurred at our end. We regret that we will not be able to change the results submitted to us from your 
laboratory at this time. A final report of the entire interlaboratory comparison will be mailed to you in late 
April, 1991. .

‘ 

Should you require any assistance please contact Dr. Peter Child at (416)336-6428 or Mr. Jim Fraser at (416)336- 
4719.

' 

Yours sincerely, 

Peter Child 
Telphone: (416)336-6428 
Fax: (416)336-4765 

H" 52%?“ ESlZ‘SZWi‘em “W Canada 
Made lrom recovered materials %& Fan de papiers récupérés 

In!" a nod"! 
. :34; , > ‘5" ~r~



LAB CODE: 1' 

RESULTS REPORT FORM 

TOTAL PHOSPHORUS: 
Results: 

November 19, 1990 

ll 
Units . Sample Number m TP3 ' TP4 TPS TP6 TP8 

[I 
mg/L

~ ~ ~~~~ ~ ~ ~ 

Date Analysis Completed: 

Methods: 

Please provide a short description of the methods used. 

pH: 

Results: 

Units Sample Number 

PHI PH2 PH3 PH4 PH5 PH6 PH7 PH8 
mg/L

~ ~ ~ ~~~~~ ~ ~ 

Date Analysis Completed: 

Methods: 
' 

Please provide a short description of the methods used. 

Please return this form before Thu a nun 
mail to: Wastewater Technology Centre, 867 Lakeshore Road, Burlington, Ontario, L7R 4A6 

l to Dr. Peter Child by Fax at (416) 336-4765 or by 

v Environment I * I Canada ~ 
Environnement mu m: 
Canada 

Made horn recovered materials Fail de papievs recupérés



Environment Environnement 
Canada Canada ' 

Conservation and ConservatiOn et 
Prorection Protection 

Yaw lite Volra reference 

Our file Nona reference 

Wastewater Technology Centre 
867 Lakeshore Road, 
Burlington, Ontario 
L7R 4A6 

. 

i ‘ 

December 18, 1990 

Dear Round Robin Participant: 
This note is to remind you that the deadline for submission of 
results for the Suspended Solids and BOD portion of the MOE/CABAL 
interlaboratory study is Friday, December 21. We cannot guarantee 
that results received after this point will be included in the 
final report. a 

We look forward to your continued participation and wish you a 
Merry Christmas and a Happy New Year. 

Yours 'ncerely, 

e er Child, Ph.D. 

mggggn 

935? C lol -
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I * I Environment Environnement 
Canada Canada 

Conservation and Conservation et 
Protection 

' 

Protection 

Your file Volre rélerence
‘ 

Our IiIe Narre rélérence 

Wastewater Technology Centre 
867 Lakeshore Road, 
Burlington, Ontario 
L7R 4A6 
December 29, 1990 

Dear Round Robin Participant: 
Attached please find a summary of results for the BOD and Suspended 
Solids phase of the MOE/CABAL Interlaboratory Study. Please check 
that your results have been correctly entered into the table. If 
you find any transcription errors, please contact the undersigned 
by phone (416-336-6482) or FAX (416-336-4765) as soon as possible. 
We expect that the final report will be available in April. 

Thank you for your cooperation and we look forward to your 
participation in the next phase of the study. ' 

incerely, 

(1M x 

eter Child, Ph.D.

~ 
~~~ 
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DATA SUHHARY 
HISA INTER LAB STUDY 01 SOLIDS 

91/01/03. 
SUSPENDED SOLIDS 

PRINTOUT PREPARED 
PARAMETER MG/L 

SAMPLE RESULTS 
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DATA SUMMARY 
HISA INTER LAB STUDY No.02 BOD PRINTOUT PREPARED: 91/01/03. 
PARAMETER: BIOCHEMICAL DEMAND MG/L 

SAMPLE RESULTS 

IN, BODl BODZ BOD3 BOD4 SBI SBZ 3B3 SBlo 

HOXXX 6. 4. 13. 7. 19. 17. 24. 22. 
H0042 10. 5. 16. 8. 50. 3 . 56. 50. 
H0072 . 3. 14. 6. 25. 19. 27. 24. 
H0147 5. 2. 14. 6. 23. 20. 27. 24. 
H0148 6. 4. 13. 7. 19. 17. 24. 22. 
H0149 6. 3. 11. 5. 25. 16. 27. 25. 
H0211 10. 7. 20. 11. 39. 29. 41. 37. 
H0238 10. 'l. 18. 10. 30. 23. 31. 31. 
H0239 12. 8. 24. 11. 42. 31. 53. 45. 
H0243 11. 12. 20. 11. 40. 30. 36. 40. 
H0248 9. 6. 17. 11. 27. 19. 28. 30. 
H0255 250. 40. 210. 210. 10. 60. 
H0335 8. 3. 8. 4. 35. 25. . 40. 
H0337 9. 5. 19. 9. 26. 22. 31. 25. 
H0364 10. 5. 18. 9. 32. 23. 28. 32. 
H0404 9. 6. 12. 9. 23. 40. 48. 52. 
H0417 9. 6. 20. 8. 33. 27. 41. 30. 
H0418 7. 5. 11. 7. 27. 15. 24. 25. 
H0427 7.2 3.4 12.0 7.2 24.6 18.9 31.5 22.8 
H0428 4. 2. 14. 5. 32. 23. 35. 31. 
H0429 12. 11. 25. 18. 36. 34. 57. 42. 
H0430 8.7 5.4 17.5 10. 31.2 26. 37. 31.8 
H0431 10. 6. 20. 8. 35. 26. 40. 34. 
H0433 7. 5. 16. 8. 35. 24. 37. 37. 
H0441 9. 5. 18. 9. 30. 20. 34. 29. 
H0456 5. 1. 6. 1. 30. 16. 30. 30. 
H0460 8. 5. 16. 8. 26. 19. 29. 27. 
H0462 10. 6. 20. 10. 30. 25. 40. 32. 
H0463 10. 5. 22. 10. 37. 29. 44. 37. 
H0464 7. 3. 13. 6. 25. 21. 32. 27. 
H0468 8.32 5.32 21.64 12.21 21.4 55.22 23.3 28.82 
H0471 6.12 3.38 8.67 6.95 17.49 7.57 20.28 17. 
H0476 10. 6. 23. 11. 38. 28. 44. 36. 
H0477 9. 6. 17. 9. 37. 33. 37. 32. 
H0480 11. 6. 20. 11. 29. 24. 36. 30. 
H0482 8. 5. 17. 10. 29. 26. 34. 30. 
H0485 9. 6. 17. 12. 29. 39. 32. 47. 
H0489 16. 5.8 15.7 10.7 57.6 48.5 74. 100. 
H0493 10. 5. 17. 10. 31. 26. 35. 32. 
H0497 10. 5. 19. 11. 38. 32. 42. 37. 
H0506 10. 5. 19. 11. 30. 25. 35. 31. 
H0511 10. 4. 14. 8. 33. 23. 34. 30. 
H0514 5. 2. 16. 7. 27. 21. 33. 62. 
H0516 10. 5. 19. 10. 36. 25. 22. 30. 
H0524 12. 7. 20. 11. 36. 28. 42. 35. 
H0526 9.5 6.9 15.6 10.2 34.5 30.5 33. 32.5 
H0528 2. 2. 8. 9. 26. 21. 33. 26. 
H0529 18. 6.8 24.8 22.5 49.5 46.5 25.5 39. 
H0533 8. 5. 14. 9. 25. 25. 36. 28. 
H0535 16. 7. 26. 6. 26. 24. 31. 30. 
H0538 11. 6. 22. 11. 38. 27. 42. 34. 
H0542 11. 6. 21. 11. 35. 28. 42. 36. 
H0551 11. 7. 25. 12. 37. 29. 48. 32. 
H0552 10. 6. 20. 11. 35. 27. 41. 39. 
H0999 11.3 6.8 20.3 10.9 36. 28. 42. 40. 

TOTAL LABS REPORTING 55 55 55 55 55 55 55 55 

TMAL LABS USED 55 53 55 55 55 55 54 54 
MEAN 13.51164 5.99623 20.69473 12.95745 31.42345 26.89436 35.36259 34.25167 
STD DEV 32.60116 5.14515 26.39365 27.24394 8.17163 9.49721 10.92510 12.15359 
MEDIAN 9.50000 5.32000 17.50000 10.00000 31.00000 25.00000 34.50000 31.90000

D.



V Wastewater Technology Centre 
Canada Centre for Inland Waters 
PO. Box 5050, 867 Lakeshore Rd. 
Burlington, Ontario L7R 4A6 

January 14, 1991 

LAB CODE: 

2075-3200-68800 

Dear .. 

Enclosed please find samples for determination of pH and Total Phosphorus as part of an 
interlaboratory comparison study carried out on behalf of the Ontario Ministry of the Environment. 
The study is administered through the Canadian Association for Environmental Analytical 
Laboratories (CABAL) with technical assistance from the Wastewater Technology Centre (WTC) and 
the National Water Research Institute (NWRI). 

Each bottle is labelled with a sample number which includes the parameter code PH or TP followed 
by a number ranging from 1 to 8. Please refer to this sample number when recording your results. 

On each bottle label you will also find a bottle number which may range from 1 to 200. This indicates 
the order in which the bottles were filled. You do not need to refer to this number when recording your 
results. 

The bottles contain the parameters indicated on the label in the following range of concentrations: 

TP: 0-2 ‘mg/L Total Phosphorus 
PH: 5-9 pH units 

Your results should be recorded on the attached sheets. Please include a brief description of the 
methods used including the date of analysis. 

continued .../2 

E ' 

1 En' l non-9 
‘ M I*I cam?” exam?" '“ Canada 

Made "om recovered materials % ) 
Fall de paplers vécupérés 

MMIM'



LAB CODE: 2 January 14, 1991 

For the purposes of this study, results should be reported to the following number of decimal places: 

Phosphorus: two, for example; 1.37 mg/L 
pH: two, for example; 7.35 units (If your instruments record three decimal 

places, please feel free to report them) 

Your laboratory has been assigned a unique code number to ensure the confidentiality of your results. 
This code will be used in all future correspondence with your laboratory and in the subsequent reports. 

Your results should be faxed or mailed to the address indicated on the results sheets by ThursdayI Janum 31I 1991. A summary of the results from all participating labs, identified only by their code 
numbers will be mailed to you shortly afterwards. At this time you will have an opportunity to check 
any data entry errors that may have occurred at our end. We regret that we will not be able to change 
the results submitted to us from your laboratory at this time. A final report of the entire 
interlaboratory comparison will be mailed to you in late April, 1991.

~ 
Should you require any assistance please contact Dr. Peter Child at (416)336-6428 or Mr. Jim Fraser 
at (416)336-4719. 

Yours sincerely, 

Peter Child 
Telphone: (416)336-6428 
Fax: (416)336-4765 

Environment Environnement ~ n- final!!- I * I Canada Canada ' 

Made Irorn recovered materials % Fall de papiers recupéres 
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_---- 

January 14, 1991 LAB CODE: ’

3 

RESULTS REPORT FORM 

TOTAL PHOSPHORUS: 
Results: 

Units 
V 

Sample Number
. 

TPl TP2 TP3 TP4 TP5 TP6 TP7 TP8 
mg/L

~ ~ ~~~ ~ ~ ~ ~ ~ 

Date Analysis Completed: 

Methods: 

Please provide a short description of the methods used. 

pH: 

Results: 

Units Sample Number 
PHI PH2 PH3 PH4 PH5 PH6 PH7 PH8 

mg/L 
~ ~ ~~~ ~ ~ ~ ~ ~ 

Date Analysis Completed: 

Methods: 

' Please provide a short description of the methods used. 

Please return this form before Thursdalanuary 31, 1991 to Dr. Peter Child by ex at (416) 336- 
4765 or by mail to: Wastewater Technology Centre, 867 Lakeshore Road, Burlington, ntario, L7R 4A6 

I * I Environment Environnement M m' 
Canada Canada 

hint-MW 
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Environment 
. Environnement 

Canada Canada 
Conservation and Conservation et 
Protection Protection 

Your file Vorre reference 

Our/fie NOIIE reference
I 

Wastewater Technology Centre 
867 Lakeshore Road, 
Burlington, Ontario 
L7R 4A6 

February 8, 1991 

Dear Round Robin Participant: 

Attached please find a summary of results for the pH and Total Phosphorus phase of the 
MOE/CABAL Interlaboratory Study. Please check that your results have been correctly 
entered into the table. If you find any transcription errors, please contact the undersigned 
by phone (416-336-6428) or FAX (416-336-4765). If you have not yet sent in your results, 
please do so as soon as possible. Our final cutoff date for inclusion of data into the final 
report will be February 28, 1991. We expect that the report will be available in April. 
Thank you for your cooperation.

~ eter Child, m.
_ 
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DATA SUMMARY PAGE 1 

MISA INTER LAB STUDY no.04 TOT P 

PRINTOUT PREPARED: 91/02/12. 
PARAMETER: TOTAL PHOSPHORUS-STP MG P/L 

SAMPLE RESULTS 
Tp1 TP2 TP3 TP4 'rPs TP 6 TP 7 TP 8 

LAB 
H0009 2.05 1.01 1.54 1.49 .00 .50 .16 .15 
H0017 1.0 .83 1.0 1.0 .0 .60 .14 .15 
H0023 2.30 1.083 1.66 1.517 . .830 .54 .15 .125 
H0028 2.15 1.05 1.55 1.55 .025 .55 .15 .12 
H0042 2.00 1.05 1.49 1.51 .07 .64 .20 .25 
H0072 2.16 1.02 1.55 1.54 < .02 .54 .17 .16 
H0127 .92 .42 .68 .55 .10 .25 .05 < .01 
H0147 1.80 .86 1.30 1.30 .08 .44 .14 .14 
w0148 1.99 .97 1.49 1.43 .00 .51 .12 .14 
H0149 2.21 1.06 1.85 1.52 .02 .57 .18 .20 
H0179 .46 .56 .10 .11 .09 .02 .03 .00 
H0198 .9 .8 .9 .9 .01 .5 .15 .16 
H0211 2.07 1.00 1.50 1.47 .03 .50 .15 .13 
H0233 . 2.00 1.00 1.50 1.42 .06 .56 .20 .16 
H0239 2.25 1.0 1.5 1.58 .0 .53 .17 .12 
H0243 2.01 1.15 1.57 1.64 .03 .65 .20 .16 
w0247 1.80 .78 1.60 .70 .00 .00 .13 .10 
w0248 2.25 .25 .67 .74 .00 .36 .03 .04 
H0255 2.1 1.1 1.63 1.60 .06 .43 .16 .17 
w0266 1.90 .99 1.44 1.44 .02 .46 .12 .15 
W0305 1.90 .99 1.44 1.44 .02 .46 .12 .15 
H0335 1.20 .83 .97 1.3 .0 .55 .32 .33 
H0336 2.15 1.66 1.8 1.72 .50 1.07 .25 .20 
H0337 2.23 1.10 1.62 1.59 .o .58 .24 .21 
H0364 1.936 1.016 1.408 1.536 .104 .327 .269 .267 
H0370 2.0 .77 1.71 1.13 .02 .52 .07 .01 
H0377 .9 .5 1.3 1.3 .07 .3 .2 .03 
H0380 .9 .666 .766 .966 .16 .172 .08 .108 
H0382 1.02 .83 1.16 .79 .02 .30 .07 .10 
H0389 .16 .39 .99 .52 .00 .29 .09 .09 
H0404 .76 .34 .50 1.06 .28 .42 .34 .32 
H0417 1.42 .92 1.20 1.19 < .06 .51 .15 .15 
H0418 1.99 1.02 1.54 1.48 < .05 .54 .17 .18 
H0427 1.94 1.18 1.60 1.53 .03 .62 .14 .17 
H0428 2.12 1.18 1.68 1.76 < .005 .752 .213 .199 
H0429 1.96 1.00 1.46 1.45 .10 .56 .21 .24 
H0431 2.18 1.04 1.50 1.53 .04 .54 .13 .12 
H0433 2.01 1.11 1.64 1.63 .07 .61 .21 .26 
H0439 1.7 .38 1.07 .66 5.1 .04 .83 4.95 
H0441 2.03 .97 1.47 1.48 .01 .49 .18 .17 
H0447 1.87 1.11 1.30 1.63 .03 .52 .17 .16 
H0448 2.19 1.04 1.58 1.58 < .1 .56 .26 .17 
H0456 2.48 1.07 1.79 1.82 < .01 .56 .19 .16 
H0460 2.17 1.00 1.54 1.54 < .01 .52 .15 .17 
H0462 2.23 1.03 1.59 1.55 < .001 .576 .158 .172 
w0463 2.16 1.02 1.62 1.67 < .05 .526 .156 .136 
w0464 .78 .33 .56 .62 < .01 .23 .03 .05 
H0468 1.03 .68 .86 .85 < .001 .54 .14 .15 
H0469 2.283 1.095 1.688 1.661 .075 .603 .377 .301 
H0471 .45 .27 .23 .42 < .01 .16 .05 .05



DATA SUMMARY PAGE 2 

MISA INTER LAB STUDY No.04 TOT P 

PRINTOUT PREPARED: 91/02/12. 
PARAMETER: TOTAL PHOSPHORUS-STP MG P/L 

SAMPLE RESULTS 
TP1 TP 2 TP3 TP4 TPs TP6 TP'7 11’s 

LAB 
H0476 1.71 .812 1.26 1.23 < .01 .452 .127 .124 
80477 2.20 1.163 1.683 1.663 .010 .590 .150 .210 
H0480 1.98 .87 1.34 1.32 < .10 .36 < .10 < .10 
W0482 2.09 1.42 1.53 2.20 .16 .20 .05 .05 
W0489 .45 .43 .54 .30 .05 .05 .05 .05 
80493 2.19 .98 1.62 1.65 .08 .43 .13 .17 
W0497 2.36 1.19 1.79 1.75 .12 .65 .29 .31 
W0498 2.52 2.00 1.66 1.70 .00 1.46 .72 .11 
"0506 2.10 1.10 1.60 1.45 < .05 .50 .15 .17 
w0511 2.43 1.23 1.78 1.79 .15 .71 .33 .34 
W0514 1.50 .90 .90 1.23 .02 .30 .14 .14 
w0515 2.16 .96 1.55 1.53 < .1 .49 .14 .11 
w0516 1.82 .94 1.37 1.43 < .01 .44 .12 .19 
00524 2.13 

I 

1.22 1.62 1.53 .23 .60 .30 .32 
w0526 2.16 1.09 1.40 1.40 < .02 .58 .17 .17 
w0528 1.10 .70 .94 .825 .004 .345 .1045 .0885 
W0529 2.00 . 1.00 1.50 1.45 .01 .52 .16 . 6 
w0533 1.90 1.08 1.48 1.48 < .05 .58 .16 .17 
w0535 2.20 1.11 1.58 1.70 .01 .67 .158 .154 
w0538 2.00 1.20 1.59 1.50 .11 .48 .19 .18 
w0542 2.22 1.05 1.60 1.51 < .03 .57 .16 .15 
00551 2.48 1.03 1.61 1.56 .01 .56 .19 .16 
"0552 2.20 1.20 1.68 1.78 < .10 .80 .42 .20 

TOTAL LABS REPORTING 73 73 73 73 73 73 73 73 

TOTAL LABS ussn 73 73 73 73 52 73 72 71 

MEAN 1.81327 .94788 1.36610 1.34778 .17342 .49223 .18295 .22711 

$10 02v .56677 .29658 .38594 .40263 .70997 .21400 .12784 .57312 

MEDIAN 2.00000 1.00000 1.50000 7 
1.48080 .03080 .52000 .15800 .16000



DATA SUMMARY PAGE 1 

MISA INTER LAB STUDY no.03 PH 

PRINTOUT PREPARED: 91/02/12. 
PARAMETER: PH PH UNITS 

SAMPLE RESULTS 
PHI PH2 PH3 PH4 PHs PH6 PH 7 PH 8 

LAB 
H0009 7.46 5.15 8.46 7.80 8.95 9.00 8.09 6.45 
H0010 7.25 5.0 8.15 7.55 8.65 9.15 7.9 6.3 
H0017 7.51 5.00 7.80 7.50 8.48 8.94 7.62 6.28 
H0021 7.4 5.1 8.4 8.0 9.0 9.5 8.1 6.4 
H0023 7.30 5.05 8.35 7.45 8.95 9.07 7.80 6.28 
H0028 7.45 5.9 8.5 7.61 8.95 9.45 8.25 6.6 
H0042 7.30 5.00 8.10 7.70 8.72 9.50 8.00 6.40 
H0072 7.45 5.00 8.30 7.90 8.90 9.40 8.25 6.45 
H0127 7.37 5.00 7.68 

_ 
7.48 8.84 9.02 8.04 6.38 

H0147 7.46 4.95 8.58 8.09 9.15 9.75 8.17 6.41 
H0148 7.36 4.98 8.44 7.61 9.07 9.42 7.87 6.39 
H0149 7.47 5.04 8.51 7.50 8.99 9.37 8.40 6.48 
H0179 7.5 5.1 8.44 7.4 8.9 9.3 8.0 6.5 
H0190 

I 

7.43 5.10 8.45 7.68 8.97 9.20 8.07 6.45 
H0198 7.64 5.25 8.57 7.89 9.11 9.70 8.25 6.57 
H0211 7.47 5.08 7.92 7.57 8.64 9.02 7.80 6.44 
H0233 7.4 5.0 7.9 7.3 8.4 8.9 . 7.2 6.2 
H0239 6.73 4.87 8.5 7.69 8.71 9.18 7.91 5.84 
H0247 7.50 5.15 8.40 8.00 9.00 9.00 8.20 6.60 
H0248 7.75 5.25 8.20 7.10 9.00 9.20 7.90 6.60 
H0255 7.45 5.00 8.07 7.45 8.73 8.80 7.77 6.39 
H0266 7.36 5.15 8.02 7.49 8.46 8.86 8.06 6.44 
H0305 7.36 5.15 8.02 7.49 8.46 8.86 8.06 . 6.44 
H0335 7.5 5.1 7.8 7.4 8.6 8.9 7.6 6.5 
H0336 7.67 5.17 8 52 7.65 8.98 9.54 7.97 6.46 
H0337 7.42 5.06 8.13 7.68 8.79 9.30 8.01 6.40 
H0364 7.50 5.1 8.1 7.7 8.8 7.9 7.9 6.4 
H0370 7.4 5.0 8.6 7.5 8.8 9.0 7.8 6.4 
H0377 7.4 5.2 8.4 8.0 8.9 9.2 7.7 6.4 
H0380 7.52 5.28 8.31 8.18 9.08 9.42 8.35 6.55 
H0382 7.4 5.0 8.2 7.7 8.7 8.8 8.2 6.6 
H0389 7.45 5.08 8.37 7.80 9.00 9.58 8.12 6.45 
W04047 7.4 5.0 8.2 7.1 9.0 9.0 7.6 6.3 
H0417 7.40 4.90 8.14 7.52 8.80 9.16 7.57 6.33 
H0418 7.47 5.05 8.54 8.00 9.09 9.60 8.29 6.39 
H0427 7.29 4.99 8.03 7.57 8.70 9.24 7.72 6.38 
H0428 7.5 5.1 8.5 8.1 9.1 9.6 8.2 6.5 
H0429 7.44 4.99 8.24 7.45 8.91 8.26 8.06 6.39 
H0431 7.24 5.04 8.09 7.47 8.68 8.73 7.86 6.33 
H0433 7.44 5.01 8.06 7.70 8.76 8.89 7.89 6.39 
H0439 7.17 5.12 8.21 7.90 8.74 9.29 8.21 6.59 
H0441 7.56 5.03 8.82 8.32 9.50 10.17 8.36 6.41 
H0447 7.5 5.0 8.2 7.8 8.8 9.3 7.7 6.4 
H0448 7.44 5.04 8.38 7.60 8.96 9.19 8.24 6.45 
H0456 7.63 5.12 8.28 7.85 9.07 9.46 8.00 6.62 
H0460 7.46 5.01 8.36 8.02 9.00 9.52 8.05 6.41 
H0462 7.48 5.02 8.50 8.01 9.07 9.62 8.15 6.44 
H0463 7.43 5.05 8.48 8.06 9.06 9.52 8.27 6.47 
H0464 7.4 5.0 8.3 8.0 9.0 9.4 8.1 6.5



DATA SUMMARY PAGE 2 

MISA INTER LAB STUD! No.03 PH 

PRINTOUT PREPARED: 91/02/12. 
PARAMETER: PH PH UNITS 

SAMPLE RESULTS 
PH 1 PH 2 PH 3 PIN PHS PH6 PH? PH 8 

LAB ' 

W0468 7.54 5.06 8.57 8.28 9.12 9.00 8.35 6.44 
W0469 7.474 5.067 8.505 8.088 9.048 9.401 8.246 6.420 
W0471 7.26 5.60 7.77 7.35 8.25 8.60 7.44 6.55 
W0476 7.45 5.06 8.26 7.92 8.93 9.07 8.10 6.45 
W0477 7.45 5.01 8.21 8.00 8.9 9.3 8.13 6.42 
W0480 7.42 5.04 8.36 7.95 8.89 9.41 8.13 6.42 
W0482 7.42 5.08 ' 8.09 7.56 8.69 8.78 7.99 6.43 
W0489 7.43 5.03 8.28 7.69 8.80 9.41 8.16 6.48 
“0493 7.47 5.03 8.48 8.02 9.04 9.56 8.15 6.43 
W0497 7.43 5.05 8.43 7.63 8.96 9.26 8.16 6.44 
W0498 7.37 4.97 7.80 7.30 8.61 8.95 7.54 6.35 
W0506 7.60 5.40 8.25 8.00 8.90 9.00 8.40 6.80 
W0511 7.50 5.15 8.25 7.75 8.85 9.20 7.75 6.45 
W0514 7.42 5.06 8.35 7.74 9.01 9.20 8.28 6.40 
"0515 7.54 4.94 8.16 7.24 8.81 9.13 7.48 6.34 
W0516 7.48 5.10 8.42 8.05 8.93 9.01 8.38 6.44 
W0524 7.46 5.01 7.95 7.40 8.61 8.87 7.90 6.38 
"0526 7.42 5.04 8.37 7.91 8.91 9.08 8.23 6.42 
W0528 7.47 5.07 8.45 7.98 9.05 9.60 8.05 6.50 
W0529 7.46 5.07 8.47 8.02 9.01 9.57 8.21 6.46 
W0533 7.31 5.49 7.65 7.11 8.25 8.46 7.40 6.45 
W0535 7.39 5.00 8.30 7.93 8.88 9.38 8.09 6.37 
W0538 7.38 5.01 7.86 7.27 8.55 8.80 7.84 6.27 
W0542 7.458 5.051 8.431 8.154 9.004 9.420 8.286 6.417 
W0551 7.47 5.05 8.47 7.62 9.03 9.28 8.17 6.44 
W0552 7.50 4.98 8.40 7.86 9.06 9.63 8.21 6.42 

TOTAL LABS REPORTING 75 75 75 75 75 75 75 75 

TOTAL LABS USED 75 75 75 75 75 75 75 75 

MEAN 7.43269 5.08197 8.26741 7.72203 8.86683 9.19401 8.00936 6.42849 
STD DEV .12457 .14974 .24209 .28892 .21630 .35549 .26235 .11434 

MEDIAN 7.45000 5.05000 8.30000 7.70000 8.91000 9.20000 8.06000 6.43000


