|
N
1
1

3 Environmqnf Environnement -
! Canada .} Canada

|

. Environmental. Conservation de '

!

‘ Conservotjion !'environnement
|

i
1

1
|

|

|
i
GRS B «
|
l

- CHANGES IM NITROGEN CONCENTRATIONS BETWEEN SAMPLE

COLLECTION AND ANALYSIS - KOOTENAY LAKE

A.C. THORP

|
1
|
|
|
l
1
i
|

Inland Waters Directorate
Pacific and Yukon Region
- _Vancouver, B.C.

227

B74
Ko77-
lc2 =~




V. Lib. /B|b

Hl lH

1 S

WIHHIIII II

02

CHANGES IN NITROGEN CONCENTRATIONS

BETWEEN SAMPLE COLLECTION AND ANALYSIS - h

KOOTENAY LAKE

LIBRARY
ENVIRONMENT CANADA
PAClFlC REGION

A.C. Thorp

Wdater Quality Branch
-Inland Waters Directorate
Pacific and Yukon Region

Vancouver, B.C. '

D
227
B
o171
i

D 2"_\7



ey e LIRS 1 e

CHANGES 1IN NITROCEN CONCENTRATIONS BETWEEN SAMPLE COLLECTION
AND ANALYSIS - KOOTENAY LAKE

INTRODUCTION
o A question has been raised as to the validity of results for

certain nitrogen species (Total nitrogen [N]T’ nitrate plus nitrite

[N]No -No,* and ammonia [N]NH-

372 3 ~
sample collection and analysis. This question was brought to the attention

). in view of the varying time lapses between

.of fhe Water Quality Branch during our'Kootenay Lake Loading Study which
is in support of the research béing conducted on the lake by thé |
Canadian Centre for Inland Waters.

Thé investigation into this possible problem'was initiated by
collecting a humﬁér of s§mpies using similar methods to those established

on the Kootenay Lake Loading Study and under the same conditions (identical

. water saﬁpling and shipping methods). In the Kootenay study there was a

minimum time period of two to four days between sample collection and
énalyéié; fherefofe it was uncertain if or how much the nitrogen
conE;ntrations changed du;ing this time. To clarify this, samples were
collected from a éite immediately adjacent to an active station for

the Kootenay Loading Study and traunsported to Vancouver where analysis

. was started the same day. Samples were analyzed at varying time intervals

to reproducé fhe actual delays encountered undér normal working conditions.
Thg sample site was at Fraser Narrows. on the west arm of Kootenay Lake
nearIBalfour, B.C. (49° 37' N, 116° 59' W). This station is normally
saﬁpled at three sampling points on a transectioh across the rivér near
the outflowlfrom Kootenay L;ke (Fig. 1). For this investigation,:

samples were collected only near point "C'" on the transection, however
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FIGURE 1
KOOTENAY LAKE (WEST ARM)

SAMPLING POINTS A, B AND C
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sampleaﬁfor'tne.Kootenay Loading Study were collected on the same day.
at tne tnree'pointa, A, B.and c, and used for comparison in the
inveatigationl | .
rmmons ' o

At 0745 on November 23 1976, using a water Quality Branch Pacific
and Yukon Region repllcate sampler (Oguss and Erlebach 1976), a total
of twenty-four 100 ml. samples were collected in polyethylene bottles
‘at a point approximately 3 metres from the right bank (10 metres from
nen Fig. 1) These samples, together with an additional two 100 ml.
sample bottles containing deionized water, were placed in an ice chest
and shlpped to our laboratory in North Vancouver.

The twenty—fonr samples were then, arbitrarlly, divided into four
groups of aix‘Samples eabh.» One group of six (numbered 1-6) was
analyzed immediately, that is at 1430 on November 23, (Alj,(Table 1).
This group was Subsequently analyzed at lOOO on November 24, (A2) and at
1100 on November 25,V(A$);'.lhe second group of six (numbered 7-12),

-group,ﬁ; was analyzed at 1000 on November 24, (Bl) and subsequently at.

1100 on November 25, (BZ) and also at 1100 on November.29,;(B3). The

thirdlgroup (C), of six (numbered 13-18) was first analyzed at 1100

on November 25, (Cl) and again at 1100 on November 29 (C ). The
final group (ntmbered 19-24) was not analyzed until 1100 on November 29,

(Dl).i Blanks, that is, the 100 ml. samples containing deionized water,

wvere analyzed at all times mentioned above. The mean, standard deviation,

95% confidence limit and a one-way analysis of variance were used to

T e e
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statistically compare the analytical results.
Samples were collected at 1130 on the samé day for the loading

studyA(not the investigatidn) attthe Fraser Narrows transection points

A, B and C and were stored in an‘iée chest until the field trip was

-cémpleted. They were then taken to our'laboratory by car and analyzed
hbn-NoQ@&Ser,26. The‘énalytiéal results from these samples were also
‘éheckéd;staﬁistically using th;‘same méthods as fofAthe investigation,
(TabieAB).

Samples were not filtered in the field nor in the laboratory

prior to analeié with.a Technicon Autoanalyzer, model #AA2. Between

analyses, samples were stored in the laboratory cooler at 2° C.

RESULTS AND DISCUSSION

.Analytical reésults for this investigation (Table 1) when compared
statistically at the 95% confidénée level (faﬁle 2) are not significantly
d;fferént. lTﬁis.is;evident Qhen comparing results within each group
ahd also results froﬁ the initial analyses of all groups. The initial
analyses of éach group, however, bést indicates the result that would
be obtéined for fhe regular loading study as these samples would not be
affected by repeated exposure to tﬁe laboratory atmosphere.

of fﬁe fhree forms of niffogén gonsidered in this investigation,

total nitrogen showed the greatest change between the initial analyses

- of each group and subsequent analyses over the six day period. The mean

for [N]T of 0.141 mg/l‘ip group Al, analyzed six hours after collection,

was 0.014 mg/1 higher than the mean for group'D1 analyzed six days later.




TABLE 1
LABORATORY RESULTS (MG/L)

?
l.
]
1
i

, 1 _
mple | Nov.23 1430 hrs. Nov.24 1000 hrs. Nov.25 1100 hrs. Nov.29 1100 hrs.
;l‘“ber [Nl [N;INO34N02 [N]NH3' [N]p [N]N03-N02 [N]NH3 [N]T‘[N]NO,‘,‘—NOZ mm{?‘ [Nl [N]NO3—N02 [Ny,
l : : P R A2 . Ay :
™3 | .145 .050 .002 .152  .052  .003 .150 .049  .003
o2 |..138 .051 . .001 .133  .051 -.003 | .130 .050 -.001
I:».: .155° .051  .002 .160  .052 .003 | .156 .051  .002
% 4 .137 ~ .051 .00l ©.130  .051  .001 .128  .050 L.00l
I5 | 131 L0512 .o01 .130  .051 .002 | - .130 .050 L.001
e | .138  .052 .002 128 .051 _ .002 | .123  .050 .00l
r o By : o) B3 '
7 .127 052  .007 127 .051  .002 .125 - .049 .00
. 8 .128  .051 .002 | - .120 .050  .001 .115  .049  .00:
I»_g ..125  .051  .001 120 .050 .00l [ .115 .049 L.0O:
10 140 - .052  .006 .150  .052  .004 145 .050 .00
lli .135  .051  .004 125 .050  .001 115 .048  .00:
12 .155  .051 _ .003 141 .051  .002 .137  .049 ~ .00:
3 125  .048  .001 116  .049 .00
4 .128  .048  .001 .120  .049 .00
Iis .152 .049  .002 .150  .052  .00:
6 1,130 .049 .00l .123  .051 L.0OI
l; .120 ..048  :001 115  .050 L.00]
18 140 .050 _ .003 .135 __.051 _ .00:
l’ D, -
9 .118  .051  .00:
0 .143  .051 .00:
tl 137 .052  .00"
2 .122 . .050  .00]
l; 2115 .051  .001
24 .126 _ .050 _ .00]
nks o .
s |.013 L.001 L.001 .015 1.001 .002 | .013 L.001 'L.00L | L.010
‘6 .015 L.001 L.001 . .015 1.001 .00l .015 .L.001 L.001 | L.010
.L = Less thaﬁ
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TABLE 2

Statistical Results (Means and 95% Confidence Levels) mg/1

[N}y - Nlyo,-no, NI nm,
95% 195% 95%
Confidence: : ‘Confidence Confidence

Group Mean Level Mean 'Level - Mean Level
A .141 016 .051 .002 .002 | .002
i, .139 .027 .051 .002 .002 .002
A, .136 .025 .050 .002 .002 .002
ZBl 135 .022 .051 .002 .004 .004
'ﬁz 131 1,024 .051 F.ooz .002 .002
5, .125 .025 .049 .002 .002 .002
e, .133 .024 .049 .002 .002 .002_
¢, .127 .027 .050 .002 .002 .002
D, - 127 .022 .051 -002 .002 .002
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'KOOTENAY LOADING STUDY LABORATORY RESULTS (MG/L)
FRASER NARROWS TRANSECTION POINTS A, B AND C

. SAMPLING DATE:

" TABLE 3

- NOVEMBER 23, 1976 AT 1130 PST
ANALYSIS DATE: NOVEMBER 26, 1976

(Nl (Nlyos-no,, N,
R S T B
SAMPLING POINT A~ .340 .056 114 )
- L322 .07 .100
.247 .056 042
Lo .160 .054 .016
o .224 .056 051
' ) . 260 .057 .071
© Mean' | 259 - .056 - .066
'95% CONFIDENCE LEVEL 129 £ 002 - 073
SAMPLING POINT B -215 -058 -044
' .152 .054 .011
. .184 .055 .029
.210 .055 .032
.311 .057 088
.157 055 .021
Mean .20 .056 .038
95% CONFIDENCE LEVEL 114 004" .053
SAMPLING POINT C 247 052 .072
T .180 .052 .027
.136 .051 .012
.200 .053 .033
.194 .053 .035
.218 .055 .038
Mean .196 .053 .036
95% CONFIDENCE LEVEL .073 .002 .039
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This decrease, however, is not significantly different when considering
the 95% confidence level as confirmed by a one-way analysis of variance.

The results from the Kootenay' Lake Loading Study-at the Fraser

Narrows station (Table 3) show a gradient across the transection. Total

. \ . R . . )
nitrogen concentration has a mean of 0.259 mg/l at sampling point A

nearest the south bank'and_décreases to 0.197 mg/1l at point C near the
north bank. The mean for total nitrogen concentration in the investigation

for samples taken near point C is 0.133_mg/l. The means at this location

are different for the two studies; however, the samples for the investigation

were collecﬁed closer to the .north bank than the samﬁles for the
Kootenéy Loading‘Stq&y. Tﬁére Qés almbét alfour—ﬁéur time lapse between
samplings for thesé fwo studies thch may have a bearing upon the results.
Considering tﬁé.total nitrogen coqcent;ations of both studies at.all
sampling‘points, the meénsvof all replicaﬁe saﬁples confirm a gradient
of decféasiﬁg'COncengration across thé'outflow from the lake from
south to nér;h. This i;vevidént for the dafe of sampling but may vary
at otheﬁ times. |

The nitratg plus nitrite results for the loading study'areAcldse

to those for the lnvestigation showing only a slight gradiéqt. The

ammonia results, however, vary greatly between the two studies with the

- higher values found in the later sampling for the loading study. The

'

difference in the ammonia results between samples taken for the two

studies‘hear or at point C on the transection may be because the

samples for the investigation were collected closer to shore. The
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ibading Study samples were all collected from a boat in water having a
higher ?elécity and more turbulénce tﬁan the water for the investig#fion.
4A1thougﬁ the samples were not filtefed before the analyses for
this investigation, it is believed that filtering, even with a .22 micron
filter fb';emove all'bacteria, would not have altered the results. Tests
on samples from the Okanagan.(unpublished data) comparing filtered and
nqn—filtered Samples'éhoﬁ statistically that the means between the filtered
and non-filtered sampleé are the same. Filtering, however, aoes tend to

lessen the chance of dbtaining outliers when using six replicate samples.

CONCLUSION
The general trend of the results from the investigatioﬁ over a

period of six'days.indigate that.theré is no significant difference
betweeh.fhé samples at the 95% confidence level. This is indicated by
the resuits ébtained'from fepeat analysesxof the same sample ag well as
samples previously.unopened. This suggests that modifications to the
present methods of field sampling and laboratory énalysis are not
warranfed. | | - |

: It should be e*plained that this conélusion applies only to a
set of samples collected from a specific location and for a certain
time and aate; Concentrations of nitrogen from other locations and
on different dates which show means and 95% confidence leQels much
higher or lower than those observed for this investigation, may show
trends of changing nitfogen_concentrations whichbdiffer froﬁ the results

obtained for this investigation.
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The difference in time between éampling and analysié for different
sets of sémﬁles ﬁay be'dué to the occasional storage of samples before
being séﬂt'to tﬁe.labofatory, time.in transit, and sémplesvwaiting to
be analy?ed at théllaboratofy during periods of increased workload. As
a resulg df this‘in§estigatioh, it appéars that nitrogen samplés from .

Kootena§ Lake may be stored for up to six days before analysis without

‘sigﬁifidantly altering their concentrations provided that the samples

are kept at 2° C. Nothing can be said at this time about nitrogeh

concentrations in samples_whiéh are analyzed more than six days after

collection.
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