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ANALYTICAL DATA
TIDAL MARSH STUDY

NOVEMBER 8-12, 1988 EVENT
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ANALYTICAL DATA
CSO AND STORM SEWER LOCATIONS

MAY 1-2, 1989, STORM EVENT
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SECTION 23
ANALYTICAL DATA
CSO AND STQRM SEWER LOCATIONS
(KEARNEY, SIP, AND ST. PAUL)

OCTOBER 17 AND 31, 1989, STORM EVENTS
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Cor por atlon DATA AND QUALITY CONTROL QUALIFIERS

U - indicates compound was analyzed but was not observed at s quantifiable concentration.

J - Indicates an estimated value

e

Qualifiers (used in conjunction with 4 and/or QC page or chronology)

S - Surrogate recoveries outside of control limits M - Matrix spike and/or matrix spike duplicate
outgside control limits

St - Surrogate recoveries outside of control limits, Mt - same as M
analysis repested, same results obtained, matrix CRGANIC PARAMETERS: Matrix interference
interfersnce suspected suspected, Organic reference standard was

acceptable.

r - Laborstory replicates outside of laboratory [NORGANIC PARAMETERS: Matrix interference
advisory limits suspected, Repeat analysis still unacceptable

t - Matrix interference suspected Mr - INORGANICS PARAMETERS: Matrix interference

suspected, repeat analysis not conducted
h -Holding time exceeded for analysis due to holding time limitations

8 - Indicates that the ansiyte was found in the associated (sboratory or field blank

8 Qualifiers (used in conjunction with 8)

L - Contamination in lsb or method blank e - Contamination in equipment blank
t - Contamination in trip blank f - Contamination in fieid filtration blank
X - Contaminetion in two or more types of blanks d - Results multiplied by dilution factor

(i.e. Lab or Method, Trip, Equipment,or Field
Filtration Blank)

MISCELLANEOUS QC AND DATA QUALIFIERS

ND - Not Detectable NS - No Sample NA - Not Analyzed
*+ - No limits currently established ¢ . See Attached Data 1 - Insufficient sampile to re-analyze
D - Surrogate standsrd di luted out R - Sample re-snelyzed outside UP - Unable to perform analysis due
of holding time to sample matrix
V - Spiked recovery cannot be ++ - Outside Laboratory RC - Results confirmed via repeat
determined, sasple value >4 acceptance limits (Blank analysis
times spike concentration Spikes, Ref. Spikes)
NC - Not Calculable LE - Lab Error: No data available

Lo Surrogate Magrix Iotecference
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SUMMARY REPORT

Buality Control/Quality Assurance Performance Evaluation
of the
Hackensack River Study

The database derived from the Quality control (QC) samples
analyzed for the April, July, August, October and November 1988
events of the Hackensack River Study (HRS) has been audited by
the QC/QA department. The following analysis details the results
of this audit. A capy of the laboratory QC reports from which
the database was derived append this evaluation.

Table 1 and Figures 1 and 2 present the overall performance
of the Rochester and Hackensack labs with respect to the number
of samples for each analyte which were out of control limits
(# OTC), and the percentage of samples which were in control
(4 1 C). In each of the four QC categories, over 81% of all the
samples analyzed were in control (range = 81% to 92%). Table 2
shows each analytes control limits and their derivation. Table 3
and Figures 3 and 4 reveal performance for the study as the mean
+/~ the standard deviation. All mean recoveries at the Rochester
lab were over 94%, and the mean precision was 11.

An average of 92% of all the reference standards analyzed at
~the Rochester lab throughout the HRS were in control, with the
range 87%-9&6% (Table 1). The mean reference standard recovery
was also 94%, ranging from 90.5% to 98% (Table 3). A reference
standard was not used for nitrite. Because of the nature of the
parameters analyzed at the . Hackensack lab, reference standards
could be wused for only two of the eight analytes. Turbidity
reference standards were in control 73% of the time, 78% of all
total suspended solids reference standards were in control (Table
1), Reference standards for total suspended solids were
available for the April and July sampling events, but were
unobtainable for the other three events.

Since the purpose of a reference standard is to evaluate an
analyst's and an instrument's accuracy against a known standard,
it can be inferred from these data that for each of the six
parameters analyzed at the Rochester lab the analyst and the
instrument were accurate over 90% of the time. This implies that
any difficulty with poor quality control in other QC areas would
more likely be due to matrix interferences or sample handling
than laboratory error. ‘

Blank spike performance at the Rochester lab was also high,
averaging 864 of all blank spike recoveries in control, with a
range of 74% - 9S% (Table 1). Average recovery was 98%, with a
range of 83%4 - 113% (Table 3). Again, the nature of the analyses
completed at the Hackensack lab did not lend themselves to blank
spiking.
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As a measure of accufacy, blank spikes demonstrate the
ability of the analyst and the technique to recover low levels of
a known addition to deionized water. The percentage of blank

spike recoveries in control was very good (above 87%) for all
four forms of nitrogen analyzed, but were poorest for the
phosphates, especially total phosphorus (74%). It should be
noted, however, that the labs historical QC limits for TPO4 which
were utilized in this study were very narrow at the high end
(104%, Table 2) vyet the mean TPO. recovery was 95%. Sample
recoveries from 104 -110% (considered '"good" recovery) were out.
of the control limits for this study. However, in the name of
consistency the QC department felt it was prudent to remain with
the source of the 1limits utilized for the other analytes. The
new QC limits generated by this study's database are 74% - 115%,
a spreading of the upper end limit.

At the Rochester lab an average of 81%4 of all matrix spikes
were in control, with a range from 76% to 91% (Table 1). Average
matrix spike recovery was an admirable 98% (Table 3), with only
one analyte (TPO4) below an average of 95% recovery (range = 80%
- 107%) . 20 and S-day BOD's were two Hackensack analytes which
could be analyzed for matrix spikes, as the nature of the other
six parameters is such that they cannot be spiked. Average BOD
recovery was 835% (Table 3) with 83%4 of the samples analyzed in
control (Table 1).

Analysis of sample replicates yielded precision (as percent
relative range) results for all analytes at both the Rochester
and Hackensack labs. Average precision of sample replicates at
the Rochester lab was 11, with a range of S.5 to 22 (Table 3).
An average of 84% of all precision duplicates were in control,
with a range of 78 - 90% (Table 1). At the Hackensack lab, an
average of 834 of all precision duplicates were in control,
ranging from 70 to 96% (Table 1). The average precision was 21,
ranging from S to S9 (Table 3). The Hackensack lab's overall
performance for precision is improved by.taking into account the
skewing effect of high chlorophyll-a and fecal coliform mean
precision (Table 3): overall mean precision is 11.6 when
chlorophyll—-a and fecal coliform mean precision is omitted.

1t should be emphasized that precision duplicates performed
in the 1lab, are also to be considered as field duplicates.
Duplicate samples were collected in the field and placed in
separate sample bottles, an aliquot from each sample bottle was
analyzed separately, and the two values derived were used to
calculate precision. The calculated precision 1is reflecting not
only the reproducibility of the analytical technique but also the
field and sample handling techniques (i.e.: similar amounts of
preservative, ice, etc.). If the aliquot from each bottle had
been mixed and then analyzed in duplicate, one would expect that

2
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the study's preciéion data wodld have been better. In addition,
matrix spikes were performed on only one of the two sample

duplicate sets. Hence, matrix spike recoveries were likewise
dependent on and reflect field sampling techniques as well as lab
technique. In this respect the data for precision and matrix

spikes can be considered to show more than adequate consistency
and accuracy in both the field and the 1lab.

The GC results for each parameter analyzed in Rochester are
generally very favorable (Figure 1). 96% of all ammonia
reference standards were in control, the average reference
standard recovery of 98%4 was accompanied by a relatively low
(12%) standard deviation. The percentage of ammonia precision
duplicates in control was not as encouraging (784%4), perhaps for
the above "field duplicate” reasons. Nitrite was in control for
over 88%4 of the 3 RC types performed and its average precision
(S.9%) was one of the best for all analytes. Nitrate-nitrite
matrix spike recovery (764) was the @2nd lowest of the Rochester
lab analytes, and showed a larger degree of fluctuation (S3%
standard deviation) than the other analytes except TKN.
Otherwise, nitrate-nitrate Q@C appears average for the study.
TKN blank spike and reference standard recoveries exhibited good
analytical accuracy (954 and 91% in control, respectively),
accompanied by relatively low fluctuation about the mean (27% and

194 standard deviation, respectively). Precision and matrix
spike recovery was not as encouraging. Historical data show
rather large windows for TKN GC limits (Table 2) which indicate
the inherent difficulties with the method. Both nutrient

analytes which require digestion, TKN and TPO., exhibited
problems with at least one type of GC: TKN percent of precision
duplicates in control was the 2nd 1lowest of the Rochester
analytes, and TPO. had only 65% of its matrix spikes in control.
That only 74% of the TPO., blank spikes were in control implies a
problem with low level recovery which probably carried over to
the low matrix spike recoveries and in this case probably
overshadowed any potential problems due to the fact that
precision duplicates were also field duplicates. The relatively
low OPQ., blank spike and matrix spike recoveries shows that there
was a problem with low-level phosphate recovery for both forms of
phosphate. Reference standard recovery for both forms of
phosphate were good (above 87%).

While the &6 nutrients analyzed at the Rochester lab lend
themselves well to estimation of overall data quality through the
4 types of QC evaluation, most of the Hackensack lab analytes
could only be checked by precision (Table 1). Except for
chlorophyll-a and fecal coliform, all precision calculations were
less than 16 for the other & analytes, with dissolved oxygen,
salinity and turbidity all less than or equal to 10 (Table 3,
Figure 3). Poar precision is not surprising for chlorophyll-a.
Besides the previously discussed field duplicates factor, which

3




_general testing

corporation

may have more impact on chl-a than other analytes, there are the
inherent difficulties within the procedure. Chlorophyll-a
pigment <can be lost to phaeophytin, for example, if a sample
aliquot is ground too long and becomes overheated.

Fecal coliform precision was calculated using a8 methad which
differed from the way all other analyte precision was determined.
According to APHA' (19835) methods, fecal coliform precision limits
are determined by multiplying the constant 3.27 and the average

of the difference of the 1logs of the duplicate values. The
limits derived are used as the criterion on the QC data, which
are also transformed to their logarithmic values. 6% of the

precision duplicates were in control using this method.

Precision for @20-day BOD was 1in control 79% of the time
(Table 1). This is not unusual, since the varying amounts of
particulates in whole samples, especially significant amounts of
algae, can affect 20-day BOD analytical results. In addition,
20-day BOD precision was influenced heavily by the small size of
the statistical population (n=28) and by station W-6, the
location of 3 out of the 6 precision sample sets which were out
of control. 88% of 20-day BOD matrix spikes were in control
(Table 1).

S5-day BOD precision was calculated for 1low levels
(concentration is less than S times the minimum detection limit
of 2 mg/L) and high levels (concentration greater than or equal
to S times the MDL). Low level ©S-day BOD precision was in
control 93% of the time, high level 83% of the time (Table 1).
Mean precision for both was about '13.5 (Table 3). These results
are very encouraging, especially regarding the high level S5-day
BOD's: half of the sample sets out of control were CS0's, most
likely containing various amounts of sediments and large amounts
of solids and organics which would have an effect on analytical
results and hence precision. S-day BOD matrix spikes are not
differentiated by high or low concentration levels. The 81% of
matrix spike recoveries in control is not to be unexpected since
the majority of the spiked samples were low levels: natural
samples will often not ‘“seed" well with the spike solution
because of their low bacterial populations.

The Quality Control/Quality Assurance department has
concluded that the Hackensack River Study database, while
deficient in a few respects noted above, is of a satisfactory
quality to warrant its approval for submission to the client.

Literature Cited

APHA., 1985. Standard Methods for the Examination of Water and
Wastewater. Washington, D.C. 1268 pp.
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Table 1. Evaluation of quality control data for the Hackensack
River study, April - Noveaber 1988, as nuaber of OC sasples

out of control (¥ OTC) and percent of GC samples in contol (X I C),
for the Rochester and Hackensack labs. Low and high level S-day
BOD matrix spike utilize the sase O limits.

Rochester lab analytes:

Ref Stds

Precision Matrix Spikes Blank Spikes
Paraseter : $07C %1°¢C : $07C %1IC : $0T1C %IC : $07C %1¢C
fAasonia : 7% 78 : by 88 : 78 87 : 22 96
Nitrite : 29 90 : KK 91 : 121 88 : None  Nonme
Nitrate-NO2 :, 55 85 : 93 76 : 40 92 : 83 91
TKN : 72 79 : 70 81 : 29 95 : 45 91
0P04 : 3 89 : 48 83 : 114 78 : b4 87
TP04 : 50 82 : 132 85 : 147 74 : 44 93
Average ! 54 84 | 73 81 | a8 86 | 52 9
Hackensack lab analytes:

Precision Hatrix'Spikes Blank Spikes Ref Stds
Paraaeter : §07C %5 ¢C : $07C %1IC : $01C %1I1¢C : $071C 21¢C
BOD-20 day : 6 7 : 2 88 : -- - : -- --
BOD-5 day, low level : 16 93 : ) 81 : - - : - -
BOD-3 day, high level | ] 83 | | |
Chlorophyll-a II 5 74 '| -- -- 'u - -- ll S - -~
Diss. Oxygen ll 60 80 : - - 'u - - |I - --

, | ! ! !

Fecal Col. | L] 9% | - -1 -- -1 - -

! ! ] |
Salinity | 2 82 | -- -1 - -1 - -
T. Susp. Seolids : 10t 85 : - - 1 -~ - : 25 78
Turbidity 1 41 a8 : -- -- : - - ; 23 73
Average 38 85 ! 30 M) | - - I 23 76




general testing

corporation

Table 2. Quality control limits utilized in the Hackemsack River
study, fpril - Mevesber 1988 for the Rochester and Hackensack
labs, and the limits calculated using the HRS database only. i
Low and high level 5-day BOD aatrix spikes have the sase limits.

Rochester lab amalyses:

{Roch. Lab Liaits Utilized in OC calecs (b)11  New HRS-Generated Limits

| : iMatrix IBlank {Ref H IMatrix  IBlank IRef
Paraaeter IPrecisioniSpikes {Spikes  |Stds |1PrecisioniSpikes  ISpikes  iStds
] j } } I i t |
Amsonia 10 173-127  184-121 184-110 1| 7.6 171-187  182-12%  190-11¢
1 } ] H | ] |
Nitrite 10 184-118  190-110  INone i 7.0 186-120  191-114  [None

|

|

|

| i | i H } ! !

Nitrate-NO2 i 10 186-112  184-111 188-108 I 6.7 183-117  184-112  189-109
{ } | | H | | i
!
i
|
|
!

TKN 30 150-150  144-1A5  168-124 1 26 125-162 14B-140  144-129
P04 18 :66-125 168-121 :87-107 ii 13 162-136 :63-12# iBS-lOS
Téﬂh 20 :60-123 :72-104 :71-123 :; 17 :#1-132 i7h-115 :82-113
Hackensack 1sb analyses:

Hinits in OC cales ) New HRS-Benerated Limits

: Matrix iBlank {Ref :: {Matrix  IBlank IRef
Paraaeter PrecisioniSpikes {Spikes  15tds I1PrecisioniSpikes  ISpikes  1Side
BOD-2¢ day ; 2 & ;52 - 13 a:---- | --- l: 24 Z#O -133 :-::- :-::-

H | ! ]
-~ " 30 142 - 150 | ---

! ! !
BOD-3 day, low level I 40 b 180 - 140 BI ---

|
}
] !
BOD-S day, high levell 15b | --- | - I --- 1 151 --- b - f -
] | | | i | | }
Chlorophyll-a I 703t - |- | - H. b4 | -— | --- | ===
} | | i i { } |
Diss. Oxygen I 9.2al —- - | --- i 8.2 1 —- b o--- | ---
i i | l H 1 | |
Fecal Col. i 0.9 c | === | --- fo—- o 0831 — ] --- | ---
{ ] | | H | | |
Salinity 1 9.5a) - | - b - H 8.6 1 — { --- | ---
] i i i H i ] [
T. Susp. Solids 1 3170 1 == | o= 170 - 122 bl 28 | --- fo--- 168 - 124
] | { ] 1 | | ]
Turbidity ] 20a ) e J - 178 - 107 al) 16§ -—- | --- 176 - 108

aC lisits derived froa April HRS data
9C limits derived from Rochester lab data, Jan.-June 1988
GC liatts calculated according to APHA (1983) logarithaic aethod.

i
b

6
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Haclkensack River Study

Percent of Analyses in Control
April, July, Aug., Oct., Nov., 1988
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Hackensack River Study
Performance: Mean Qc¢ Results

April, July, Aug., Oct., Nov., 1988
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SUMMARY OF QUALITY CONTROL DATA
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Quality Control Data
Quality Control Data
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Quality Control Data
Chlorophyll-a
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Dissolved
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Quality Control Data
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T.K. Nitrogen
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Suspended Solids
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Quality Control Data
Hackensack River Study

Ammonia Analysis
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