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PEACE RIVER WATER QUALITY PROJECT

INTRODUCTION

The Peace River water Quality project was initiated in late 1974
and & reconnaissance monitoring program was carried out from January
1975 to September 1976. The present.report covers some of the data
analysis .of the project and is divided into two main sections, each of
which is designed to be inserted as chapters into the main Peace River
‘Water%QudFity,Report]to be comp]eted later this year by Steve Sheehan.

The f1rst section of the report deals with an assessment of .
sampling var1ab111ty and the second section involves an overall ‘assess-
ment of chemical differences between the sampling stations selected for -
-the study. The'background and aims of the project, as well as the chemical
]oading'results,'and overall variability assessments will be described
in deta1] in other chapters of the main report and only some: exp]anatory
1nformat1on is prov1ded here so as to facilitate an understand1ng of the
. data analysis. '

Data were collected for five different stations in the Peace
River drainage system:  the Peace River at Taylor and at Clayhurst _
vFerry, the Pine River, the K1skat1naw River and the Beatton River. The
study was for reconnaissance and a complete data set for all five stat1ons
was available for the 1976 hydrological year. Replicate samp]es were
collected at all five stations and were analyzed for total phosphorus,
nitrate plus nitrite, ammonia nitrogen, total dissolved nitrogen; total
organic and inorganic carbon, and dissolved iron. Single grab samples
formed the basis for analysis of 28 other chemical parameters. The
1975-76 replicate data set was used as a basis for the variability
assessment described in Section 1 while chemical differences‘between:
stations discussed in Section 2 were examined from the single grab
sample data.
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I. SAMPLE VARIABILITY ASSESSMENTS

The fi?e stations selected in this study were sampled eight times
during 1976. Each time six rep]icafe samples were collected ih a manner:
described by Ogusé'and Erlebach 1976, and Kleiber et al 1978. At two
stations: the Peace River at Clayhurst Ferry and at Taylor, replicate
sémp]es were collected for river cross-sections. At the_tw%;iﬁetions,
two to four sets of replicates were collected across each,g;neam/section;
The Taboratory results for the replicate samples were used as a basis for
" the variability assessment of the following parameters: total phosphorus,
total dissolved nitrogen, ammonia nitrogen, total organic carbon and

(a) Replicate Sample Variability : _ 4 thijy
' ' : s «4‘—""”/{,&

In1t1a11y the. variability between each set of six replicate samples Aéi;;(_f'f
was analyzed. The coefficient of variation (CV) which is derived from - S
CV = §—5—lgg-was used for the compar1son It should be noted that the use
of this coeff1c1ent should be handled with some care since- normally d1s-

“tributed data are_needed. In many of the replicate data sets used in this

' study bi-modal distributions were common particularly in the case of:
nitrate plus nitrite, and the coefficient should therefore only be used A
ésAa re1at1ve rather than an abso]ute measure of variability. The replicate -
variability was calculated for each 1976 sampling period and the results of S
a comparison between the five stations is presehted in Figures 1-5.

=~ Of the five parameters examined nitrate plus nitrite concentrations
(Figure 2) generally showed the highest rep]itate variability. There is

a tendency for nitrate plus nitrite and total organic carbon to exhibit
greater variability during the period from June to September, but the

overall variability of total organic carbon was considerably smaller.

There is no consistent pattern with regard to replicate samp]e variability

at different stations except that the iron variability was more uniform
“over the study period than any of the other parameters examined. Howevef,‘ -
additional information is needed to confirm the validity of these trends.
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(b) Cross-Sectional Variability

Cross-sectional analyses were made at the Peace River stations
at Clayhurst Ferry and Taylor. In the first7case three to four sets
- of replicates were collected across the stream section, while only two
sets of replicates were collected at the Taylor sité._ The coefficient
of variation was used for this analysis and it should be noted that a
comparison between station replicates and cross-sectional var1ab1]1ty is
- not comp]ete]y adequate since the two data sets were only part1a1]y
independent. Station rep11cate variability was determined from six .
EB?EETHEEE&] samp]es while cross-section var1ab1]1ty was determined from -

' three sets of six replicates,
the_ggg=u§gd.for_the rep]1cate variability assessment./

_ On the bas1s of 15 independent sampling events over a 1% year
period, no consistent variability pattern could be observed. . As is
evident from Figures 6-9, cross-sectional var1ab111ty of such'chemica]
parameters as total phosphorus, total organic carbon, and extractab]e
iron was at times slightly higher than replicate var1ab111ty, while the _’
reverse was true for nitrate plus nitrite variability. An 1ndependent B

(fdata set is required however so as to perform a more rigorous test.

l,\,u(wdf Vit WLWY -"ﬁ.:t:—'@

/" (c) Temporal Variability

‘TemporaT variébi]ity was examfned over the period from September: 1”'

1975 to September 1976. Unfortunately the data set was not entirely '
complete for the Beatton and Kiskatinaw stations. - First the'parameters
with replicate data were analyzed and the coefficient of vafiation was

" determined for total phosphorus, nitrate plus nitrite, total organic

- carbon and extractable iron using mean replicate values for seven to nine
independent sampling dates over the one year study period (NAQUADAT data
set). The results of this analysis are provided in Table 1 and indicate -

~ that total phosphorus exhibits the highest temporal variability.
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Table 1. Comparison
' Period.

-9 -

of Temporal Variability over the 1975-76 |

SAMPLING STATIONS

PARAMETERS (VALUES IN % CV)

Total P N(N03+N02) - T0C - "~ FE
Peace River at Taylor 1139 S 33% | 38% 68 %
Peace River at Clayhurst 119 % 70 % 73 % 105 %
Pine:River . 162 % 81% | 98% | 105%
| Beatton River . - 06% | 125% | .39% 81 %
Kiskatinaw River 124 % 91 % 43 % 95 %

._' These four. parameters seem to be subject to d1st1nct]y greater
seasonal variation that geologically related parameters. This is sub _
stant1ated by an ana]ys1s of the tempora] var1ab111ty of the s1ng1e grab

| samp]e data presented in Table 2

~ Table 2. Compar1son of Temporal Var1ab111ty of Parametero .
Determined from S1ng]e Grab Samples °

- -SAMPLING STATIONS

PARAMETERS (VALUES IN % CV)

Kiskatinaw River

Si Ca Mg - _:Na 1 . Cl S04

Peace River at Taylor ~ | 10% | 15% | 37% | 15% | 33% | 174

Peace River at Clayhurst. | 9% | 10% | 31 % 9% | 16% | 13%

Pine River 18% | 27% | 41% | 48% | 429% | 40%

Beatton River % | 62% | 73% |[131% | 50% | 72 %
0% | 29% | 38% | 53% | 372

74 %

_ In general total phosphorus and dissolved iron showed'the greatest
temporal variability while silica showed the sma]]est variability va]ues

The former two are considered dynamic while the ]atter is a more conservau '

tive parameter. Also the Peace River stat1ons,exh1b1ted smaller temporal
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varijabilities for such parameters as sodium, chlorine, sulfate and
calcium than the other three stations. o '

(d) Spatial Variability

A‘comp]ete data.set for all five stations was available for six-
time periods during 1976. The variability between the five stations was
'examined for each of the six periods and the results are presented in '

Table 3 below. ' | | '

) Table 3. Comparison of Spatial Var1ab1]1ty between F1ve Stat10ns %“ff‘li'““"

. (derived from replicate data)

SAMPLING DATES | . PARAMETERS (VALUES IN % CV)
| Total P |N(NOgNO,) | NHy o | TOC . | L FE
© 31.3.76 157% | 147% | 67% | 8% | 15%
7.5.76 70 % 67% | 60% | 57% .62y .
10.5.76 | 1% | 70% ag4 | a3% | sag
27.7.76 |  54% |  36% 80% |101% | 2ra
22.8.76 . | 125% | 48% | 160% | 67% | 110%
219.76 | 78% | 514 709 | 138% | 134 %°

~ Again mean replicate data were used as a bas1s for the ana]ys1s of R

‘the above parameters while the var1ab1l1ty for other parameters was once
- again determined from single grab samp]es Some of the data from the
latter analysis is prov1ded in Table 4 below.

The highest spatial var1ab1]1ty was observed in ]ate w1nter and was.

- most noticeable for nitrate plus nitrite, ammonia- nitrogen, tota] d1s- .

solved nitrogen, total phosphorus, sodium, chlorine and sulfate. Tne same 2
parameter showed the smal]est variabi]ity in May and this is probab]y :
related to the freshet where snowmelt and run -off water tends to. d11ute
concentrations thus m1n1m1z1ng var1ab111ty ' R
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Table 4. Compar1son of Spatial Var1ab1]1ty between Stat1ons |
(derived from single grab samples) o

SAMPLING DATES PARAMETERS (VALUES IN % CV)
_ Si. - Ca - Mg Na - €l S0,
31.3.76 20 % 35 % 58 % 424 | 110 % 91 %

7:5.76 | 4% | 31% 51% | 30% | 49% | 20%

10576 | 15% | 27 % 28 % 3% |.37% | 259
27.7.76. | 32% | 49% 38 % 88 % 57 % 88 %
22876 29% | 3% | 32% | 40% % | %
21.9.76 | 33% | 43% | 48% | 8% | 91% | 8%

Again, total phosphorus, total dissolved nitrogen, total organic

carbon. and ammonia'nftrogen showed significantly higher spatial variability

"" than thefmore geologically related parameters such as silica, calcium,

and magnesium.

(e) Comparison df Different Types of Variabi]ity :

- The var1ab111ty examined so far has been expressed in terms of ‘the
coeff1c1entofvar1atlonand is thus suited to a relat1ve comparison ‘
between different types of variability. For total phosphorus, nitrate
. plus nitrite, ammonia nitrogen total dissolved nitrogen, eXtrattab]é*iron
and total organic carbon a comparison between replicate, cross- sect1ona]

' tempora] and spatial variability was made in Figures 10-15.

From Figure 10 it is evident that the rep]icate and cross-sectional
variability of total phosphorus is considerably smaller than either the
spatial or temporal variability. This means that differences_and inter- "
pretations_re]ated to space and time are valid. In_cbntrast nitrate plus

" nitrite, ammonia nitrogen, replicate and cross-sectional variability are

so great that they cannot be separated from either the spatial or _ _
temporal components. Th1s 1mp11es that no temporal or spat1a1 1nterpretat1ons .
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~ can be made for these parameters on the basis of the present data set.

- This conclusion implies that other methods have to be found in order to
quantify and separate the different nitrogen components in the waters of
the Peace River system.

In general replicate and cross-sectional variability are of the
same magnitude for all parameters. The temporal and spatial variability
differ significantly only for total dissolved nitrogen and no separation
between the two components is possible for the other parameters‘ Finally .
extractable 1ron and total organic carbon var1ab111ty can only be part1a1]y
separated into rep11cate and cross- sect1ona1 versus temporal and spat1a1
~var1ab111ty components since there is cons1derab1e over]ap in the var1ab111ty»1“7'“

L T W fae
- S cz.,/w" i
- (f) Summary of Variability Assessments Aéf///, yij_ﬁi7¢F4

range of the two categor1es

A compari$on was made between replicate, cross- sect1ona1 temporal
‘and” spatial variability for total phosphorus, total organic carbon, B
’ d1sso]ved iron, nitrate plus nitrite, and ammonia n1trogen In general _
;.var1ab111ty for the above parameters was higher than for silica, calcium,
- magnesium, su]fate and ch]orlne which are more reflective of geo]og1ca1
_conditions. ' ' e

_ Nitrogen compdunds were particularlyIVariable and nitrate p]us‘jdj
nitrite had the highest replicate, cross- sectiona] tempora] and spat1a1
variability. The replicate variation ranges for nitrate plus n1tr1te, and
ammonia were ‘equal or greater than that observed for cross- sect1ona], spatla]
“and tempora] variability. This implies that cross-sectiondl, spat1a1_and
'tempora1 variability can not be distinguished from replicate variability.
~~ No adequate separation was possible between replicate and cnoss—sectiona]
variability but spatial and tempora] variability were significantly h1gher
for total phosphorus and marg1na1]y higher for extractab]e iron.
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DIFFERENCES IN CHEMICAL COMPOSITION BETWEEN THE FIVE SAMPLING STATIONS '

~Data from single gréb samples and mean values from rep]iéate-

samples were used to determine overall chemical differences between

stations

Emphasis was placed on assessing the majority of chemical

components analyzed during the study and significance tests, factor and -

| - cluster ana]ySIS were used for the data eva]uat1on

(a) - Chemical foferences_between Sampling Stations

;'_Based on.the'data cdl]ected from eith'Samp]ing'periods‘ine1976, a

Mann Whitney significance test (Siegel 1956) was used to test. the hypothesis'
. of whether individual stations exhibited chemical compos1t1ons s1gn1f1cant]y

different from one another

The test was performed for 15 chemlca] para-
- meters, the results of wh1ch are prov1ded 1n F1gure 16 below.

Explanation:

are significantly different between individual stations
over the 1976 sampling period.

- Figure 16.

Results of Significance Test

- - . N . Peace River. Kiskatinaw -
STATIQNS »P1nerR1ver -|Beatton River at Clayhurst - River - -
Peace River 1212 3,4,6,8,9,10.| 1,2,3,4,6,8,9 | =
| at Taylor T 12,13 e 10,12,14,15
Pine River 4,6,9,10,12, 2.
- 13
Beatton River 6,8,10,12,13| 10,13
Peace River e N
at Clayhurst 1,2,6,9,12,14
1 = specific conductance 6 = total diss. N. 1 =F
- [2'= alkalinity 7 = total P 12 = Si
3 = diss. Fe 8 =K ' 13 = 504 v
4 = N-NH3 - 9 = Na - 14 =Ca’” -
5 = N(NO3+NOp) 10 = C1 15 = Mg
Numbers in individual boxes indicate the pahémeters which
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The results shown in Figure 16 indicate the foi]oWing:

1. The two Peace River stat1ons (Taylor and Clayhurst Ferry)
could not be d1fferent1ated from one another on the basis of
the 15 chemical parameters listed; '

2. Only a few parameters (alkalinity, silica and specific con-
' ductance) were found to differ significantly between the Pine
and the Peace River stations; | o
.> f3,< The Béatton-and Kiskatinaw Rivers are simi]ar‘chémically, '
- except for differences in chlorine and sulfate. ‘The two -
bij’?r1vers differ from the other rivers in a number of the same
'1:Eichem1ca1 parameters

24; “31]1ca ch1or1ne total d1sso]ved n1trogen, alka11n1ty,

sodium and sulfate were found to be the most useful d1fferent1at1ng o

‘_parameters

These results suggest ‘that the Kiskatinaw and Beatton Rivers are
controlled by a chemical regime which is significantiy different from
~ that observed in the other three sampling stdtiohs in the Peace Rivér: :
- drainage system. - . ' - A

The overa]] contr1but1on of these two rivers to the main channe] is .
lTimited however since the Peace River downstream of the Kiskatinaw and. =
Beatton confluence was not found to be s1gn1f1cant1y d1fferent from ‘that
. observed at the station above these two conf]uences

(b) Importance of Individual Parameters

Eleven water quality parameters were used. in a detailed numerical

analysis. They include specific conductance, alkalinity, sodium, chlorine, .

“sulfate, dissolved iron, nitrate plus nitrite, totél_diéso]ved nitrogén,
silica, calcium and magnesium. The samples used in this analysis are-
- listed in Table 5 below. - ' o
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Table 5. List of Samples used for the Numerical Analysis

IDENTIFICATION pii i SVPLES I
NO. | CLASSIFIED |
1-12 10.9.75 to 21.9.76 | 12 Peace River at Taylor
13 - 24 a_ 10.9.75 to 21.9.76 12 Pine River .. ‘
25 - 30 29.3.76 to 21.9.76 6 | Beatton River |
31 - 45 22.5.75 to 22.9.76 15 Peace River at C]ayhurst,.
46 - 52 |29.3.76 to 21.9.76 7 Kiskatihaw River

The re]at1onsh1ps amongst individual parameters were first assesseds
for the ent1re data set. A number of significant correlations were
o observed between chem1ca1 parameters and are presented 1n F1gure ]7 be]ow '

Specific Conductance

r = tg;fé////(//g \\\\\\\\gi\e_+o.92

Ca — Alkalinity]
— - r = +0.94 : -

r =»+O;9/I- Na YO.SB

tN —— cl r = +0.86 _N(NO3+N02) '

r = +0.92 S0, r = +0.86

Figure 17 S1gn1f1cant corre]at1on amongst chem1ca1 parameters
(<= 0.005)

It is 1mp0rtant to identify the re]at1onsh1ps amongst the main

parameters for the numerical assessments s1nce h1gh1y correlated parameters -

contain redundant information and thus can bias subsequent numer1cal
c]ass1f1cat1ons ' '
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The same set of data was examined with a factor analytical'tech-»‘
nique which is a method that describes complex interrelationships between
multiple variables in terms of the simplest number of factors. If
variables are intercorrelated they can be represented as a cluster of
~vectors and their projection length, known as factor loadings, can be'_
used as weights to combine the original variables into fewer factors.

A detailed discussion of factor analysis iszprovided by'Cattel, 1965,
and‘on]y the resu]ts of the analysis are presented below.

A 52 x 11 data matr1x was subjected to factor analys1s and the

_ e]even original parameters were transferred to two factors with a loss

of 19% of the total variance. The resu]ts of the transformatjon can be
~‘seen in Table 6. | ' o

‘Table 6. Results of‘Factor Analysis

PARAMETERS = ~ FACTOR 1 | FACTOR 2
a- 0.96  |-- - 0.20
total diss. N 0.93% | ear
so, . 0.84% 0.4
N(NO3+NO,) 0.81* . 0.37
Si | 0.78* 0.11 -
Na 0.77* 0.52
Fe 061 | T-0.05
Alkalinity 0.20 1 0.94*
Spec. conductance 0.51 '0.84*
Ca | 0.25 0.82%
Mg 0.06 0.81*
% of total variance |

accounted for by 60% _ - 21%
each factor - ' _

*Indicates those parameters wh1ch contr1bute s1gn1f1cant1y
to the factor importance. .
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This mathematical transformation successfully groups the two ,
types of correlation structures identified in Figure 17 and the factor
ratings of loadings were then used as weights prior to cluster analysis.’

"v(c)~ Cluster Analysis of Individual Sémp]es

An average distance clustering procedure based on Ward's (1963)
method was used to determine the similarity between all samples in terms
of the eleven chemical parameters listed in Figure 16. The original déta-
set was mu]tip]ied'by*the factor loadings and the reSd]ting factor score .
was classified with;the UBC-C-Group cluster program (Patterson and
Whitaker 1973).
"dendrogram in Figure 18 and the compos1t1on of the clusters is summar1zed
-in Table 7.

vfrom the d1fferent stations as descr1bed in Tab]e 5

~ The results of the procedure are provided in the

The top numbers in F1gure 18 indicate the 1nd1v1dua1 samp]es

:Table 7. DescriptionaéndfComposition of C]uster Groups
CLUSTER-GROUP| NO. OF SAMPLES |  INDIVIDUAL SAMPLE SAMPLING
1.0. NUMBER IN GROUP NUMBERS IN CLUSTER PERIOD
A ~ 22 . |11 Peace River at Taylor | entire year
: o | 10 Peace River at C]ayhurst entire year
o 171 Pine River I May
B 4 2 Pine River ‘ May and June
o 1 Peace River at Clayhurst ; May -
1 Kiskatinaw River - May '
C 7 4 Peace River at Clayhurst | September
1 Peace River at Taylor September -
2 Pine River July & August
D 5 5 Pine River all September
E 1 1 Kiskatinaw River August '
F 2 2 Pine River ‘ -March _
G 2 2 Kiskatinaw River July & September
H 2 2 Kiskatinaw River . March
I 2 2 Beatton River March
d -5 4 Beatton River _ July, Aug s Sept
1 Kiskatinaw River | May -
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A number of observations are possib1e‘from this cluster analysis:

1. The chemical differences between the five stations, as shown by
the significance test in Figure 16, were also confirmed by the
- cluster analysis. The Peace-and Pine River stations were found to
form clusters separate from those of the Beatton and Kiskatinaw
Rivers. '

2. A number ofvc1Q$ters were made up of samples collected during the
same time period. For example,'c]uster group B consists of sampies _ _
from three different rivers all collected during freshet (May 4_June)
and Gfoup C is made up of late summer samples for the Peace and Pine
River stations. This suggests that there is a definite relationship
~ between discharge'and ovéra]] chemical composition at least during
some periodé of the yearly hydrological cycle. o B

. 3. The Peace and Pine.sampies_fermed three distinet'groups A, B, and C.

| The first is made up of samples coveringethe entire sampling period.
Cluster B consists of May-June samp]es.whiTe cluster C CoVers late

summer samples -(July-September). This suggests that three distinct1y :
,different themica]'regimes domihete the year]y'cycles at these stations.','

4, Three separate 1nd1v1dua1 c]usters were observed for the March
. samples from the Pine, Beatton, and Kiskatinaw River stat1ons
(clusters F, H, and I). This suggests that.chemical differences
between these streams are pronounced during late w1nter when - ground-
water and under-ice flow contro] the water qua11ty

(d) General Seasonal Trends N

~ ... The mean concentrations were examined over the one year sampling
period to determine whether obvious trends could be detected between the
~ stations. Unfortunately no consistent pattern could be observed and

‘ - a clear separation between the stations was only possible for the silica -

distribution indicated in Figure 19 below.
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Peace. River at Taylor
Pine River
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Figure 19. Silica distribution.
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—) putid,
(e) Summary"
The Pine and Peace River stations were found to exhibit a one-year
chemical distribution which was significantly different from those of

the Beatton and Kiskatinaw River stations and although these differences

were substantial no significant change'in the water quality could be
detected in-the main channel of the Peace River downstream of the Beatton

and Kiskatinaw confluence.

_ Chlorine, silica, diséb]vedvnitrogen, sodium,'su1fate,‘a1ka1inity”-
and specific conductance were found to be the most useful differentiating -

parameters.
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A cluster analysis using all 1ndiv1dua1.samples indicated that,v
besides the overall differences between the stations, three distinctly
different chemical regimes dominated the yearly cycle for the Peace and
Pine River stations. The Beatton and Kiskatinaw River stations could
best be differentiated during late winter (March) when groundwater and
under 1ce flow are dominant.

Finally, no consistent seasonal trend was found for the five -
sampling stations.

‘CONCLUSIONS

' The data ana]ys1s for the Peace River project emphasized an o
,assessment of samp]e variability and pPOV1ded an examination. of chem1ca1
differences between the sampling stations. The following conclusions

" were found to be of importance: . S o |

1. A compar1son between replicate, cross- sect1ona1 tempora]'and'spatial

' var1ab1]1ty showed that the replicate var1ab1l1ty for nitrate plus -
n1tr1te, .and ammonia- n1trogen was equa] to or greater than the
variability observed from either cross- -sectional, tempora] or

" spatial sources. This implies that tempora1 and spatial interpreta-
tions for these parameters are dangerous to make and cannot be

~ justified. - |

2. Seasonal and spatial variability for total phosphorus and, to a
lesser degree, for extractable iron were significantly larger and
- can thus be used for seasonal and spatial interpretations.

3. In most cases replicate variability could not be diffekéntiated -
- from cross-sectional variability although an independent data set -
is needed for such an analysis. ' ’ '
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Using a one-year déta set signifﬁcant chemical differences were
observed between the Peace and Pine River stations on the one hand

and the Beatton and Kiskatinaw River stations on the other hand
| and, although these differences were substantial no significant change
could be detected in the main stream of the Peace River below the
Beatton and Kiskatinaw confluence. ' o ‘

A cluster analysis using all individual samples from the five stations
confirmed the chemical differences but also indicated that the
4,hydro]og1ca1 regime has a profound influence on the water qua]1ty
..atsdlfferent times of the year. ' '

‘Chlorine, si]%cé'-disso]ved nitfogen, oodiﬁm sulfate, a]ke11nity'>
" and.specific conductance were found to be the most useful d1ffer-

ent1at1ng parameters
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APPENDIX I

~1975-76 DISCHARGE RECORDS FOR -
PEACE, PINE, BEATTON AND KISKATINAW RIVER
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1975-76 DISCHARGE RECORDS FOR PEACE AND PINE RIVERS
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1975-76 DISCHARGE RECORDS

o FOR KISKATINAW AND BEATTON RIVERS
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APPENDIX TI. ANALYSIS OF SEDIMENTS

Filterable and non-filterable residues were examined for the five
~ sampling stations in the Peace River system over the 1975-76 period.‘a
The data were found to be insufficient for a detailed examination and
only general observations are presented below. : ' '

(a) 'Non Filterable Residues

: AS'éan be seen from Figure 1, the Pine Beatton, and Kiskatinaw River
' stat1ons showed genera]]y higher 1975-76 va]ues than the two stat1ons on
the Peace-River. ~Also fluctuations between sampling per1ods were Tower

in the Peace River than those found in the other three rivers. This can
be attr1buted to the fact that the flow in the Peace River is regu]ated

by a maJor hydroe]ectr1c dam.

Peak annua] va]ues were found to occur at various times of the year,
the Beatton River stat1on being the ‘most var1ab1e of all f1ve stations

. analyzed.

(b) Filterable. Residues

- From Figure 2 it is‘evident that fi]térab]e residues were highest for
the Beatton and Kiskatinaw Rivers during late winter. The overall trends
for the Pine and Peace River stations were similar and differed s1gn1f1cant1y
from the values obtained for the Kiskatinaw R1ver



Figure 2. Distribution of filterable

- 29 -

Figure 1. Distribution of non-filterable
residue in Peace River system.
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