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- TITLE: 1979-80 THOMPSON RIVER BIOLOGICAL SURVEY - SAVONA AND WALHACHIN 

OBJECTIVE 

To summarize and interpret the results of the 1979-80 biological survey of the 
Thompson River below Kamloops Lake. 

CONCLUSIONS 

1. 

2.  

3. 

4. 

5. 

Chlorophyll 2 levels were not significantly different at Savona or 
Walhachin indicating primary productivity to be comparable at the two 
sites. 

Phosphorus influences production significantly at both locations. The 
amount of phosphorus per unit amount of chlorophyll was significantly 
greater at Savona which could mean a lesser degree o f  phosphorus 
limitation at tnis site. 

No significant differences in algal diversity or equitability were 
observed at either Savona or Walhachin. 

The invertebrate communities displayed no significant difference in 
diversity or equitability at the two monitoring stations o f  Savona and 
Walhachin. 

Savona was dominated by the invertebrates, Hydra americana and 
Orthocladius spp., while Walhachin was totally dominated by the genus 
Orthocladius. 

S. M. ANDERSON TR249 110 2C/ss 



Project No. 046-9202 
Page 2 of 5 

BACKGROUND 

The results of the 1973-75 Federal-Provincial Thompson River Task Force Study 
suggested that effluent discharge from the Weyerhaeuser Kamloops pulp mil 1 
were contributing to nuisance algal growths along with color, foaming, and 
fish tainting in the Thompson River below Karnloops Lake. In compliance with 
effluent permit PE-1199, biological monitoring o f  algae and aquatic inverte- 
brates was initiated at two locations (Savona and Walhachin) below the lake, 
beginning in 1977. Water quality was also monitored above and below Kamloops 
Lake in the Thompson River system. This report summarizes the data obtained 
from the biological survey conducted in 1979-80. A comparative summary of all 
survey work done to date will soon follow this report. 

APPROACH 

ined rapid 

All methods were identical t o  those previously described in the 1978-79 
Thompson River Biological Survey report. A paired T-test was used to compare 
data sets at a 95% significance level. 

RESULTS AND DISCUSSION 

Water Quality 

North and South Thompson River water temperatures dec I from 
October-November 1979 (Tables 1 and 2 )  with the North Thompson icing over 
before the South Thompson. During the spring thaw, the South Thompson River 
warmed at a faster rate than the North Thompson. Both sampling locations 
below Kamloops Lake at Savona and Walhachin were warmer than either upstream 
locations (Tables 3 and 4 )  due to the moderating effects of Kamloops Lake on 
water temperature. Color was higher at Savona and Walhachin than at the 
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upstream sites (mean downstream increase was approximately five units). pH 
did not fluctuate significantly at any location during the survey period, 
remaining slightly above a pH value of 7. Conductivity rose in the spring at 
all sampling sites probably due to snow melt inputs. Turbidity was signifi- 
cantly greater in the North Thompson than in the South Thompson, while both 
sites below Kamloops Lake were almost always less turbid than the Upper 
Thompson River sites. River velocity measurements were made only at Savona 
and Walhachin; significantly greater current speeds were found at Walhachin. 
Total phosphorus and total dissolved phosphorus were low at all survey loca- 
tions approaching the theoretical limits of detection. 

A1 gae 

Data from the substrate trials at Savona and Walhachin are summarized in 
Tables 5 and 6 ,  respectively. Totail suspended solids accumulated at a signi- 
ficantly faster rate at Savona than at Walhachin, possibly due to the lower 
current velocities at Savona. The percent combustible material, which 
indicates the proportion of organic matter present on the substrates, was 
significantly greater at Wal hachin than at Savona, though final chlorophyll 2 
levels were not significantly different at the the two locations. The lower 
percentage of combustible material at Savona is probably due t o  the relatively 
greater amounts of inorganics present at this site. The accumulation rates of 
chlorophyll may be directly proportional t o  algal growth in most cases. 
Chlorophyll 2 accumulation rates were not significantly different at Savona 
and Walhachin (Figures 1 and 2 ) .  Intracellular total Kjeldahl nitrogen (TKN) 
and phosphorus (P) levels were not significantly different at the two 
monitoring stations. The TI(N:P ratios at Walhachin were significantly 
greater than at Savona, though both were generally less than 1O:l. There was 
no correlation, however, between RN:P and chlorophyll - a levels at either 
location. Chlorophyll - a levels were significantly correlated with TKN and P 
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concentrations at Walhachin and Savona. The method used to determine intra- 
cellular-P may be generating artificially high values due to interferences. 
Examination of this problem is currently being done. 

Inputs of given amounts of any limiting nutrient into the Thompson River 
should cause proportional increases in algal biomass. By regressing possible 
limiting intracellular nutrient concentrations against chlorophyll - a levels, 
some limited predictions may be made. At Savona, a linear regression was done 
using the chlorophyll - a concentrations versus intracellular TKN and P concen- 
trations. The results indicated that intracellular P was significantly 
correlated with chlorophyll 2 having a correlation coefficient of 0.898. 
From this, the slope of the linear regression, it may be predicted that if P 

2 were the limiting nutrient at Savona, an increase of 1 Ftg P/cm would cause a 
corresponding increase. in chlorophyll 2 o f  0.353 mg/cm . Similarily, 
intracellular T K N  versus chlorophyll - a had a significant correlation coeffi- 
cient of 0.960. If N were the limiting nutrient at Savona, an increase of 
1 pg N/crn2 would cause an increase o f  0.102 mg/cm2 of chlorophyll 2. At 
Walhachin, correlation coefficients for TKN and P versus chlorophyll 2 were 
both significant at 0.923 and 0.900, respectively. Under similar hypotheti- 
cal conditions as discussed before for Savona, 1 Ftg N or P/cm would produce 
0.073 mg/cm and 0.476 mg/cm2 chlorophyll a, respectively. Inputs of P would 
produce greater increases in chlorophyll at Savona than at Walhachin, while 
inputs of N would act in the reverse fashion. It should be emphasized that 
these are hypothetical situations with rather broad extrapolations taking 
place.. More rigorously controlled experiments should provide much better 
predictive data. 

2 

2 

- 2 

The number o f  species or taxa identified at both sampling locations ranged 
from 12-27 (Tables 7 and 8). Equitability is an index of how well the total 
number o f  organisms present are distributed among the various taxonomic 
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groups. No significant differences in equitability or Shannon-Weaver 
diversity indices were observed at either location. Algal community domi- 
nance appeared to shift from Gomphonema olivaceum and Synedra spp. at Savona 
to Achnanthes spp. and other algal species at Walhachin (Figure 3 and 4 ) .  
Cell densities were extremely high in October 1979, at Walhachin declining to 
very low levels at both locations with the onset of winter. Except for 
October 1979, 

Invertebrates 

The counts of 
December 1979 
total number 

cell densities were similar at both sites (Figure 5). 

2 invertebrates from 0.18 m samples at Savona and Walhachin from 
t o  February 1980 are given in Tables 7 and 8, respectively. The 
of taxonomic groups identified was similar at both sites, 

reaching a maximum o f  39 in February, 1980. No significant differences were 
apparent in equitability or Shannon-Weaver diversity indices at either site. 

The total number of organisms was greater in December and January at Walhachin 
than at Savona (Figures 6 and 7 ) .  In February, however, Savona experienced a 
large increase in the invertebrate community, mainly in the Arthropod and 
Hydrozoan phyla. The hydrozoans were consistently and significantly greater 
at Savona throughout the study period, probably due.to the inputs of pelagic 
zooplankton entrained in the Kamloops Lake outlet. The genus Orthocladius in 
t h e  family Chironornidae was well represented at both locations with community 
dominance occurring at Walhachin, I n  percent composition of the invertebrate 
communities Savona was dominated by Hydra americana and Orthocladius spp. at 
all of the sampling dates (Figures 8-10). At Walhachin, on the other hand, 
the genus Orthocladius numerically dominated the community to the exclusion 
of all other genera (Figures 11-13). 
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'I'IIOMPSON I\ lVER I'IIYSICAL AND CIIEMICAL PAMMETER - 'I'AULE I 
Permit PE l i ~ 9  

DATES: Oct. 9/79-April 8/80 1979 - lg80 + P I M E  : SOUTH THOMPSON 

DATE 

Oct . 

Nov . 

Dec. 

Jan .  

Feb. 

Mar. 

Apr. 

9 
16 
23 
30 
6 

13 
20 
26 

4 
10 
18 
24 
31 

7 
15 
22 
28 

4 
11 
18 
25 
10 
17  
24 
31 
8 

I'EMPERATURE 

C 0 

15 
14 
12  
10.5 
8.5 
2 
5 
2 
4 
4 
2 
2 
2 
0 :s 

2 
0.1 
0 .3  
0.8 

' 2 . 1  
2.3 
3.5 

. 4.9 
5.7 

COLOUR 
m e /  1 

8 
9 
11 
9 
9.6 
1 2  
1 2  
12.5 
8 
8 
10 
9 
9 
10.3 

1 4  
3.8 
14.8 
10.3 
8 
11 
7.9 
7.0 
6.1 

* NOTE: 

~~ 

7.4 
7.7 
7.3 
7.5 
7 .3  
7.4 
7.4 
7.8 
7.5 
7.1 
7.5 
7 .1  
7 .3  
7.1 

7.6 
7.4 
7 .2  
6.9 
7 .2  
7.1 
7.7 
7.8 
7.3 

October 9 ,  . 

samples co l  
January 15, 
samples co l  

CON - 
IUCTIV ITY 
imhos/cm* 

74 
79 
79 
81 
91 
89 
88 
78 
107 
86 
83 
105 
89 
97 

ICE 
t l  

11 

143 
114 
89 1 

90 
136 
94 
95 
90 
89 

79 t o  Jant 
c t ed  a t  Rj 
980 t o  Api 
c ted  a t  Vj 

TURBIDITY 

mg/lSi02 

2.0 
4.5 
5 .O 
5.0 
2.7 
2.0 
2 . 1  
1.9 
3.4 
4.3 
1.8 
6.9 
5.1 
6.9 

2.1 
1 .8  
2.6 
4.0 
2 . 1  
4 .1  
4.5 
3.3 
4 .O 

r y  7,  1980 i n c l  
e r s i d e  Park. 
1 8, 1980 inclu 
a r s  Road. 

I 

VE LOC I TY 

m/sec. 

jive 

ive  

TOTAL 
PIIOSPIIORUS 

mg "P"/ 1 

0.009 
N / A  
N/A 
0.0178 
0.006 
0.0067 
N/A 
0.008 
0.0112 
0.0123 
0.0123 

0.0123 
0.007 
ICE 

N/A 

11 

I t  

N/A 
0.0112 
0.020 
N/A 
N/A 
0.015 
0.027 
N/A 
0.016 

TOTAL 
D I SSO LVE D 
mg t tP't /  1 

..e- 

co.005 
N/A 
N/A 

<0.005 
4 0.005 
< 0.005 

N / A  
C 0.005 
c 0.005 

0.0067 
0.005 
N/A 

< 0.005 
0.0063 

N / A  
0.011 

4 0.005 
(0.005 

N / A  
< 0.005 

0.011 
N/A 
0.007 



'I'lIOf\ll'SON I\lVEI\ I'IIYSICAL AND C1113MICAL I'AItAME'I'Elt TABLE 11 

Pernii t PE 1199 
1979 - 1980 . DATES: O c t .  9/79 - A t m i l  8/80 : NORTH THOMPSON 

DATE 

1979 

Oct. 9 
16 
23 
30 

Nov 6 
13 
20 
26 

Dec. 4 
10 

24- 
31- 

Jan.  7- 
15 - -.. 

18--.- 

2 2  
28 

Feb. 4 
11 
18 
25 

Mar. 10 
17  
24 
31 

Apr. 8 

I'EMPERATURI 

C 0 

10 
9.5 
10 
7 
5 
2 
1 
5 
0.5 
0.5 

-- 

~ 

-.._ -.- 
1.0 

0.5 
0.5 
0.6 
0.3 
0.8 
2.4 
4.8 
5.9 

COLOUR 
mg/ 1 

8 
11 
8 
10.5 
96 
14.8 
1 2  
14 
1 2  
7 

--- 

. . ._ 

15.7 

7.8 
11.2 
15.8 
16 
9 
21.4 
9.5 
14.0 

* Note: 

PH 

- 

7.2 
7.6 
7.1 
7.3 
7.3 
7.5 
7.4 
7.5 
7.3 
7.0 

__ - -  -. 
7.3 

7.4 
7.3 
7.6 
7.1 
7 . 1  
7.6 
7.7 
7.6 

k tobe r  9 ,  l! 
amples co l l t  
5 ,  1980 t o  I 
mllected a t  

CON- 
IUCT I V I T Y  
mhos/cm2 

80 
85 
83 
86 
114 
115 
112  
106 
145 
105 

--ICE- 
1t  

I t  

I t  

l t  . 

-._I__-- 

-LI.---. 

125 

124 
134 
126 
103 
124 
117 
127 
115 

9 to Janui 
t e d  a t  R i i  
ri l  8,  191 
icars Roac 

TOR B I D I T Y  

mg/lSiO2 

5.0 
6.3 
6.1 
5.3 
5.1 
6.0 
5.4 
4.0 
4 . 0  
4.3 

. . 

7.2 

5.0 
3.7 
2.7 
5.4 
4.1 
4.1 
3.6 
5.1 

y 7, 1980 inclL 
r s i d e  Park. Jar 
inc lus ive  saml 

- 
VELOCITY 

m/sec. 

ive 
5rY 
3 5  

. 

TOTAL 
PHOSPHORUS 

mg "P"/ 1 

TOTAL 
DISSOLVED 
mg ttP't/ 1 

0.009 
N/A 
N/A 

<0.005 
<o.oos 
~ 0 . 0 0 5  

N/A 
0.005 
0.010 
0.006 

- -._. I 

- .  

. .. . 

N/A 

N/A 
4 0.005 
< 0.005 
4 0.005 

N/A 
0.005 
0.010 
N/A 
0.005 
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Permit PE 1199 
DATES: Oct . 9 / 7 9 - A ~ r i 1 8 / 8 0  1979 - 1980 

s 
PLACE : SAVONA 

DATE 

Oct. 9 
16 
23 
30 

Nov. 6 
13 
20 
26 

Dec. 4 
10 
18 
24 
31 

Jan. 7 
15 
22 
28 

Feb. 4 
11 
18 
25 

Mar. 10 
17 
24 
31 

Apr. 8 

FEMPERATURE 

C 0 

15 
14 
12 
11 
10 
3 
7 
5 
6 
5 
4.5 
4 
4 
1 
2 
2 
1.5 
1.5 
1.7 
1.5 
1.8 
2.5 
3.0 
3.5 
3.2 
3.3 

COLOUR 
mg/ 1 

12 
15 
10 
14 
14 
14.8 
15 
16 
13 
14 
12 
13 
15 
19.5 
25 
16.7 
19 
22.5 
16.6 
18.5 
22.4 
19 
19.5 
19.5 
13.0 
16.5 

PH 

7.3 
7.5 
7.4 
7.5 
7.4 
7.4 
7.5 
7.35 
7.4 
7.1 
7.4 
7.2 
7.3 
7 .1 '  
7 . 4  
7.25 
7.2 
7.7 
7.6 
7.5 
7.5 
7.2 
7 .1  
7.7 
7.7 
7.7 

CON - 
3UCT IV I T Y  
Jmhos/cni2 

76 
85 
81  
88 
98 
101 
95 
95 
122 
100 
93 
113 
108 
111 
104 
112 
111 
115 
114 
117 
117 
141 
118 
118 
127 
117 

T U R B I D I T Y  

mg/lSi02 

2.5 
2.2 
4.3 
1.0 
1.2 
1.1 
1.3 
0.4 
1.4 
3.0 
2.1 
3.1 
5.4 
1.8 
0.9 
1.5 
2.4 
2.8 
2.1 
3.7 
1.8 
1.9 
2.9 
2.6 
2.7 
1.8 

I 

VELOCITY 

m/sec 
-- 

0.122 
0.122 
0.091 
0.213 
0.213 
0.122 
0.183 
0.244 
0.213 
0.244 
0.244 
0.213 
0.213 
0.213 
0.168 
0.183 
0.213 
0.152 
0.244 
0.122 
0.152 
0.152 

0.259 
0.290 
0.290 

0.152 

TOTAL 
PHOSPt IORUS 

mg "P"/ 1 

0.058 
N/* 
N/A 
0.006 
0.005 
0.009 
N/A 

<0.005 
0.006 
0.007 
0.016 
N/A 

& 0.005 
0.012 

C 0.005 
L0.005 

0.018 
W A  
0,008 

L0 .005 
L 0.005 
N/A 
0.045 
0.015 
N/* 
0.107 

TOTAL 
DISSOLVED 
lag ''PI'/l 

0.030 
N/* 
N/A 

co.005 
co.005 
0.005 
N/A 

c 0.005 
(0.005 

0.006 
L 0 . 0 0 5  

N/* 
0,005 
0.008 

c0.005 
0.005 
0.012 
N/A 
0.007 

4 0.005 
40.005 

N/A 
0.009 
0.010 
N/* 
0.023 



. .. 

: WALHACHTN 

DATE 

O c t .  9 
16 
23 
30 

N o v .  6 
13 
20 
26 

Dec. 4 
10 
18 
24 
31 

Jan. 7 
15 
22 
28 

4 
11 
18 
25 

Mar. 10 
17 
24 
31 

Apr. 8 

rEMPERATURE 

OC 

15 
14 
1 2  
11 
10.5 
3 
7.5 
5.0 
5.0 
5.0 
4.5 
4.0 
4 
1 
2 
2.0 
0.5 
1.5 
1.7 
1.5 
1.8 
2.5 
3.0 
3.9 
3 .2  
3.3 

COLOUR 
ms/ 1 

1 2  
13 
13 
14 
13 
15.6 
15 
13 
1 4  
15 
1 4  
13 
16 
19.5 
21.5 
16.7 
19 
23.5 
16.6 
13.9 
18.5 
22 
17.5 
16.5 
14.8 
17.5 

7.5 
7.6 

87.4 
7.9 
7.7 
7.8 
7.6 
7.75 
7.6 
7.3 
7.4 
7.5 
7.2 
7 . 3 .  
7.5 
7.3 
7.3 
7.7 
7,s 
7.4 
7.0 
7.3 
7.3 
7.7 
7.8 
7.65 

CON - 
9UCT I V  I T Y  
J m l i o s  / c m  2 

78 
85 
87 
88 
99 
101 
96 
90 
126 
102 
95 
114 
110 
105 
104 
113 
111 
115 
117 
117 
116 
132 
119 
120 
119 
119 

T U R B I D I T Y  

mg/ 1 S 102 
- -  

1.8 
2 .1  
1.8 
1.7 
1.8 
0.9 
1.1 
0.4 
0.6 
2.9 
1.8 
1.3 
2.8 
1.8 
0.9 
3.0 
2.4 
5.0 
2.1 
2.6 
2 .1  
0.7 
2.4 
1.0 
3.6 
1.5 

VE LOC I T Y  

m/sec. 

0.366 
0.366 
0.216 
0.427 
0.366 
0.351 
0.366 
0.381 
0.305 
0.305 
0.335 
0.335 
0.213 
0.244 
0.290 
0.320 
0.244 
0.259 
0.274 
0.213 
0.213 
0.244 
0.213 
0.290 
0.290 
0.244 

TOTAL 
PHOSPHORUS 
mg "P"/ 1 

0.007 
N I A  
N/A 
0,012 
0.006 
0.010 
N/A 
0.005 
0.007 
N/A 
0.012 
N/A 
LO. 005 

0.012 
L0.005 
L O .  005 

0.021 
N/A 

L0.005 
N/A 

LO.005 
N/A 
0.006 
0.  ais 
N / A  
0.005 

TOTAL 
DE SSOLVED 
mg "P"/ 1 

0.006 
N/A 
N/A 
0.006 

~0.005 
0.006 
N/A 

L 0.005 
C 0.005 

0.008 
0.008 
N/A 

c 0.005 
0.009 

L 0.005 
c 0.005 

0.019 
N/A 

4 0.005 
N/A 

< 0.005 
N/A 

L0.005 
0.009 
N/A 
0.010 



TABLE V SUBSTRATE T R I A L S  a 

PLACE : SAVONA DATES: October 9,  1979 t o  April 8, 1980 +, 

DATE 
T R I A L  NO. 

T R I A L  ff1 
Oct 9 
Oct 16 
Oct 23 

T R I A L  f f 2  
Oct 30 
N o v  6 
N o v  13 

T R I A L  f f 3  
N o v  20 
N o v  26 
Dec 3 
Dec 10 

T R I A L  lt4 
Dec 18 
Dec 24 
Dec 31 
Jan 7 

T R I A L  #5 
J a n  15 
Jan 22 
Jan 28 
Feb 4 

?'RIAL f f6  
Feb 11 
Feb 18 
Feb 25 
Mar 10 

'rl<IAL #7 
Mar 17 
Mar 24 
Mar 31 
Apr 8 

S O L I D S  
TOTAL 

SUSPENDED 
mg/cm2 

0.025 
1.366 
3.062 

0 .OS7 
0.234 
1,719 

0.054 
0.129 
2.250 
3.138 

0.090 
0.101 
0.563 
2.878 

0.229 
0.279 
0.520 
3.818 

0.070 
0.233 
0.861 

10.914 

0.090 
0.197 
1.465 
5.376 

INORGAN IC 
mg/cm2 

N/A 
1.211 
2.610 

0.037 
0.192 
1.434 

0.037 
0.108 
2.076 
2.828 

N/A 
0.088 
0.519 
2.694 

0.223 
0.242 
0.476 
3.640 

0.063 
0.220 
0.802 

10.429 

0.088 
0.179 
1.340 
4.898 

1 COMBUST. 
mg/cm2 

N l k  
11.3 
15.4 

36.9 
18.2 
17 .2  

27.6 
17.5 
7.9 

10.1 

N/A 
12.9 
9.0 
6.9 

2.6 
13.3 
8.6 
5.3 

10.0 
6.2 
7.0 
4.6 

2 . 2  
16.7 
1 2 . 1  
10; 5 

:HLOROPlIY LL 
I ta"  

I 

mg / cm2 

0.007 
0.242 
1.488 

0.030 
0.190 
0.662 

0.018 
0.045 
0.471 
1.484 

0.021 
0.027 
0.034 
0.683 

0.004 
0.011 
0.065 
0.244 

0.003 
0.015 
0.054 
1.023 

0.006 
0.017 
0.191 
1.579 

TOTAL 
KJ E LDAHL 

N I'PROGEN 
ig  "Nq1/cm2 

1.074 
2.666 

12.236 

0.762 
1 .OS7 

10.368 

0.298 
1.979 
6.386 

12 .  820 

0.280 
1.095 
1.883 
8.173 

0.432 
1 .121  
2.645 
6.433 

0.274 
1.182 
4.997 

10.881 

0.841 
0.870 
4.320 

16.824 

0.093 
1.082 
2.598 

0.027 
0.306 
2.280 

0.043 
0.130 
2.023 
3.012 

0. C44 
0.105 
0.699 
1.918 

0.133 
0.175 
0.238 
1.386 

0.061 
0.251 

4.580 
N/A 

0.097 
0.234 
1.629 
3.850 

RATIO 

TKN/P 

11.548 
2.464 
4.710 

28.222 
3.454 
4.547 

6.930 
15.223 
3.157 
4.256 

6.363 
10.429 
2.694 
4.261 

3.248 
6.406 

11.113 
4.641 

4.492 
4.709 
N / A  
2.376 

8.670 
3.718 
2.652 
4.370 

OF COMB 

CELLULAR 
% llplt 

NTRA- 

N/A 
0.70 
0.57 

0.14 
0.73 
0.80 

0.25 
6.19 
1.16 
0.97 

N/A 
0.81 
1.59 
1.04 

2.217 
0.47 
0.54 
0.78 

0.87 
1.93 

0.94 
N/A 

4.85 
1.30 
1.30 
0.81 

TI BLE 
TNTRA- 

CELLULAR 
% TKN 

N/A 
1.72 
2.71 

3.8i 
2.52 
3.64 

1.75 
9 .424  
3.67 
4.14 

N / A  
8.42 
4.28 
4.44 

7.20 
3.03 
6.01 
3.61 

3.91 
9.09 
8.47 
2.24 

42.05 
4.83 
3.46 
3.52 



PLACE : WALHACHIN 

DATE 
T R I A L  NO. 

T R I A L  H 1  
Oct 9 
Oct 16 
O c t  23 

T R I A L  # 2  
Oct 30 
N o v  6 
N o v  13 

T R I A L  # 3  
N o v  20 
N o v  26 
Dec 3 
Dec 10 

T R I A L  H4 
L)ec 18 
Dec 24 
Dec 31 
Jan 7 

T R I A L  H5 
Jan 15 
Jan 22 
Jan 28 
Feb 4 

T R I A L  #6 
Feb 11 
Feb 18 
Feb 25 
Nar 10 

TRIAL # 7  
Mar 17  
Mar 24 
Mar 31 
Apr 8 

TOTAL 
SUSPENDED 

mg/cm2 

0.012 
0.317 
1.462 

0.042 
0.256 
0.597 

0.053 
0.077 
0.315 
0.654 

0.025 
0.069 
0.137 
0.636 

0.090 
0.086 
0.175 
0,712 

0.118 
0.273 
0.373 
2.283 

0.118 
0.330 
1.001 
1.757 

S O L I D S  

INORGANIC 
mg/cm2 

N/A 
0.179 
0.861 

0.018 
0.166 
0.401 

N/A 
0.064 
0.248 
0.435 

N/A 
0.047 
0.125 
0.482 

0.080 
0.070 
0.146 
0.636 

0.111 
0.246 
0.338 
1.664 

0.099 
0.268 
0.768 
1.179 

i COMBUST. 
mg/cm2 

N/A 
43.5 
41.7 

59.0 
34.5 
49.0 

N/A 
19.1 
2 1 . 1  
34.3 

N/A 
34.8 
10.2 
25.2 

11.1 
18.6 
21.8 
10.4 

5.9 
9 .7  
9.6 

26.8 

15.7 
19.4 
23.0 
32.8 

SUBSTRATE T R I A L S  
4 

TABLE VI 

DATES: October 9 ,  1979 t o  A p r i l  8 ,  1980 ', 

ZHLOROPIIY LI 
1la" 

mg/cm2 

I 

0.005 
0.212 
1.568 

0.048 
0.333 
1.258 

0.020 
0.047 
0.183 
1.368 

0.004 
0.014 
0.136 
0.770 

0.004 
0,010 
0.058 
0.242 

0.007 
0.047 
0.061 
1.846 

0.041 
0.278 
0.472 
2.135 

TOTAL 
KJELDAIIL 

NITROGEN 
-rg 1rN11/cm2 

0.789 
2.930 

24.238 

1.118 
2.339 

11.769 

0.780 
2.014 
5.172 
8.652 

0.336 
1.258 
2.067 

10.625 

0.540 
1.255 
3.001 
6.492 

0.371 
1.562 
4.775 

25.861 

1.127 
2.160 

11.278 
18.552 

0.071 
0.866 
2.314 

0.023 
0.708 
1.669 

0.059 
0.174 
0.801 
1.731 

0.041 
0.098 
0.358 
0.738 

0,077 
0.100 
0.174 
0.680 

0.083 
0.248 
N/A 
4.542 

0.201 
0.456 
2.041 
N/A 

RATIO 

TKN/P 

11.113 
3.383 

10.475 

48.609 
3.304 
7.052 

13.220 
11.575 
6.457 
4.998 

8.195 
12.837 
5.774 

14.397 

7.013 
12.550 
17.247 
9.547 

4.470 
6.298 
N/A 
5.694 

5.607 
4.737 
5.526 
N/A 

OF COMB' 

CELLULAR 
% 11pr1 

NTRA- 

N/A 
0.63 
0.39 

0.10 
0.79 
0.85 

N/A 
1 .34  
1.20 
0.79 

N/A 
0.45 
2.98 
4.79 

0.77 
0.63 
0.60 
0.89 

1.19 
0.92 
N/A 
0.73 

1.06 
0.74 
0.88 
0.80 

TI BLE 
INTRA- 

CELLULAR 
% TKN 

N/A 
2.12 
4.03 

4.66 
2.60 
6.00 

N/A 
15.49 

7.72 
3.95 

N/A 
5.72 

17.23 
6.90 

5.40 
7.84 

10.35 
8.54 

5.30 
5.78 

13.64 
4.18 

5.93 
3.48 
4.84 
3.21 



TABLE V I 1  
PERPI IT  PE -J199 HEYERIIAEUSER CANADA L T D .  Valuee repreeent cell13 per ml 

OF 4 TttOMPSON R I V E R  D I A T O M S  A T :  SAVoNA PAGE 1 
p - preeent 

OCTOBER 
l s l z E  I 1979 
LENGTH 

+ 

OCT - NOV 
1979 I 

DEC - JAN 
1960 

I 

a 



WEYERIIAEUSER CANADA LTD, P E R M I T  PE -1199 
4 

OF 
SAVONA 

TIIOMPSON R I V E R  D I A T O M S  AT: PAGE 

DEC. - JAN. JAN. - FEB. 
1980 I 1980 



WEYERIIAEUSER CANADA LTD. P E R M I T  PE -1199 
TIIOMPSON R I V E R  D I A T O M S  A T :  SAVONA PAGE 3 OF 4 

OCTOBER NOV. - DEC. DEC. - JAN. 
1979 I 1979 I 1980 

. .  

JAN. - PEB. 
1980 

~~ 

FEB. - MARCll I MARCH - APRIL 



P E R M I T  PE -1199 WEYERIIAEUSER CANADA L T D .  

TIIOMPSON R I VER D I ATOMS A T  : SAVONA PAGE OF c 

FEB. - wci iT lwc i i  - APRIL 
1980 1980 

’ . .  
i 



TABLE VI11 

" . 
V a l u e  - c e l l s / m l  

p = p r e s e n t  b u t  n o t  i n  3 f i e l d s  

P E R M 1 1  PE -1.I.y') 

PAGE 

WEYERIIAEIISER CANADA LTD. 

TIIOMI'SON R I VER 0 I ATOMS AT : OF 4 WALHACltIN 

1 9  
. - D E C .  1 DEC.-JAN. JAN. - P E B .  FDB;-MARCA I MARC11 - APRIL 



WEYERHAEUSER CANADA L T D .  PERMIT PE -1199 
TIIOMPSON R I V E R  D I A T O M S  AT : WALHACHIN PAGE 2 OF 4 

. .  

I 
1 .  .- 



WEYERIIAEUSER CANADA LTD. P E R M I T  FE -1133 
PAGE 3 OF 4 TIIOMPSON R I V E R  DIATOMS AT:  WALHACIIIN , 



.I- 

r- 

. I  

WEYERHAEUSER CANADA LTD. PERHlT PE -1199 WALltACHIN 
THOMPSON RIVER OlATOMS A T :  PAGE 4 OF 4 

. .  

I 



TABLE I X  

2 Numbers = count/O.l8n 

SPEC I ES 

‘hvlum Arthropoda 
~~~ 

Class Insecta 
~~ 

Order Diptera 
Family Chironomidae 

larvae 
pupae 

-~ ~ 

Subfamily Chirononinae 
C h i r on omu s ( E n doc h i r on omu s 

after Johannsen 1937 

Chironomus spp 

‘Ta n y tar s u s (Hi c r op s ec t r a ) 
after Johannsen 

(group Stempellir 

Subfami ly Oiamesinae 
pinme= I 

Diamesa 1 1  -_-- 

WVERHNllSER CANADA LTD. PERMIT PE-1199 
PAGE 1 OF 8 THCMPSON RIVER M4CRO- IINERTEBRATES AT : Savona 

\ / 

December 18, 1979 January 22, 1980 February, i980 
SIZE 
w SAMPLE REPL I CAT€ S W L E  REPLI U T E  S W L E  REPLICATE 

I I I I I I I I I I I I I I 



SIZE 
SPEC IES E.M 

Oiamesa 111 4. 2-5 
Prodiamesa (Kieffer) after Robackl95 

5 - 7  

Dinmesa pupae 4-5 
Subfamily ? Orthocladius ty le I 1  2-4 
Subfamily Orthocladiinae 
"drthocladius (Orthocladiu#)- spp. a f  

larvae L 3  

5 
3 -  7 
Itf- 

7 

7-10 
[ J J  
O r t t w  f ? O r t  

larvae+ 

4 
Orthocladius puDae Type I near O . ( O .  

'I Type 1 1  near '' upae Type l l I  

'' Type I V  I 1 

WEYERHAEUSER CANAOA LTD. PERMIT PE-1193 
PAGE 2 OF 0 '  T I W S O N  RIVER MACRO-INVERTEBRATES AT: Savona 

SAMPLE REPL I CAT€ SAMPLE REPL I U T E  S W L E  REPLICATE 

!r Soponi 

*I@= 



WEYERIMEUSER CANAOA LTD. PERMIT PE-1199 

THOMPSON RIVER MI\CRO-lNVERfEDRATES AT: Savona PAGE OF 

1 

SPEC 1 ES 

! 

SIZE 
t+l 

-Psectrocladius (after Roba k 1 9 5 7 ) L 2  

EuKiefferielli ( =  Nanocle ius of Soether) 

&3 _- after Roback 1 9 5 7  

Sub fami l v  Pelooiinae 
- 

Pentaneura (includes grouf carnea of Roba 

L 3  4 

I 3-7 I 1 

Familv Sinuliidae I 4 3  I 
i 2 - 3  ___ 

3 - 4  I 
-~ 

4 - 6  
Family Tipulidae I 
-~ 

Antocha saxicola 

‘ I  SAMPLE REPLICATE I SAMPLE REPL I CAT€ I SAMPLE REPLICATE 



SPECIES 

Order  Ephemeroptera  ( a f t e r  Ne, 

Fami ly  B a e t i d a e  

Arne l e t u s  
B B e t i S  Leach  

E p h e m e r e l l a  p r o b a b l y  E. gri 

E p h e n e r e l l a  s p .  

P a r a l e p t o p h l e b i a  L e s t a g e  

Farni l y  t l e p t a g e n i i d s e  

R h i t h r o n e n a  ( E a t o n )  

Order P l e c o n t e r a  

Fanii l y  P c r l i d a e  
P e r l a  ( c l a a s e n )  

SIZE 
MI 

ham e t  a1  

4 2  

2 - 3  

12 

2 - 3  

3 - 4  

4 - 5  

&s (Eato 

2 2  

2-4  

4 - 6  

6 - 8  

8-10 

12 

2 - 4  

3 - 4  

12 
2 - 4  

4 - 6  

3 - 4  

WEYERWUSER C W A  LTD. PERMIT PE-1193 
TNOMPSON RIVER MACRO-INVERTEBRATES AT: PAGE OF 8 

-SAMPLE REPLICATE SAMPLE REPLJCATE SAMPLE REPL I U T E  



SPECIES S M L E  REPLICATE 

Arcvnootervx parallela ( C 1  I 

SAMPLE REPLICATE SAMPLE REPLICATE 

Order Trichoptera (after Wigg 

pupae 
Family Clossosoiatidae 

Glossosoma ( a r t i s )  

Family Nydropsychidae 

(Wal lenaren 

I 

SIZE 
M.l 

#sen) 10- 1; 

12-1d 

14-1C 

16-11; 

18- 2c 

20-25  

I S ,  mainly 

6-  8 

2-4  

4 - 6  

2 - 4  

4 - 6  

6 -  8 

8-  10 

10-12 

2 - 4  

4 - 6  

6 - 8  . 

8-  10 

i . 4  

WYERHAEUSER CANADA LTD. PERMIT PE-119') 
TMMPSON RIVER MCRO-INVERTEBRATES AT: Savona PAGE OF S I) 



SPEC IES 

I F a m i l y  B r a c h y c e n t r i d a e  I I f  

SIZE 
M-I SAMPLE REPLICATE S W L E  REPLl CAT€ SAMPLE REPLICATE 

B r a c h v c e n t r u s  sp ! 6 - 8  I 
Fami ly  l l y d r o p t i l i d a e  I 

C l a s s  C r u s t a c e a  

Order  Copepoda 
C a l a n o i d a  ( S u b o r d e r )  

-5 iashlandl * (Marsh) c 1 . 2  

C y c l o p o i d a  ( S u b o r d e r )  

Cvclollsbifusai.gat u s  & n a s i  ( F o r b e s  
C l . 0  

11 - 4 0  - 

2 14 - c 0 . 7  s p .  
J u r i n e ) l  t o  1: M a c r o m s  albidus ( 

’ 
- 

Ita r 1) a c t i c o i d a (Su bord  e r ) 7 8  

Falnily O o s n i n i d a e  L O . 5  1 0  

Fani l y  C h y d o r i d a e  . -  L 0 . 5  ____ 
Family  Daplini i d a e  L Q . 8  0 0  

C O . 8  

Order C l a d o c e r a  c 0 . 3  

1 .-- Dosrnina - 



PERMIT PE-1199 WYERItAEUSfR UVJADA LTD. 
I 7 8 T t w s O N  RIVER MACRO- INVERTEBRATES AT: Savona PAGE OF 

S IZE 
SPECIES ).*t S W L E  REPL I CATE 

~~~ 

Daphnia e p h i p p i a  

C l a s s  A r a c h n o i d e a  

Order tlyd rac ar  i n a  

F a m i l y  A t r a c t i d e i d a e  

A t r a c t i d e s  s p  (Koch) 0 . 5  0 . 0  0 - 0 

F a m i l y  S p c r c h o n i d a e  

S p e r c h o n  sp (Kramer) c l . 1  0 1 0  0 

Phylum A n n e l i d a  I I 
C l a s s  O l i e o c h a e t a  I I I I I  

Type I 2 - 4  20 26 32 12 

Type I 1  1 3  0 2 0  1 

Egg i n  g e l  c a s e  < s  
Type 111 ( p o s s i b l y  same a s  1)  

C 1 a s s  l l i  rud i n a e  

F a m i l y  P i s c i c o l i d a e  C 6  

--- 

- 
5 

20 

0 
- 
- 

- 
- 

1 

- 
I i n  .- 

- 
6 

2 - 

28 

2 
- 
- 

SAMPLE REPL I CATE SAMPLE REPLICATE 

I I 



SPECIES 

Phylum Coelenterata 
Ilvdra aRlerirane (Hyman)af 

Phylum Vertebrata 
Pisces - Salmonidea 

Phylum Mollusca 
Pe lecypodo 

Gastropoda Type I 
Tye I 1  

SIZE 
rm 

!r nard F; 

4 3  

25-28 

.. .. . 

TH@IPSON RIVER M4CRO-INVERTEBRATES AT: Savona PAGE 8 O F . 8  

S W L E  REPLICATE SAMPLE REPLICATE 

113 I 158 

6 

0 

0 
- 

0 - 

SAMPLE REPLICATE 



TABLE X 

2 Numbers = count/O.l8m 

SPEC I ES 

t 

S IZE  
t+I 

'h y 1 urn Art It r opoda 

Class Insecta 

Order Diptera 
Family Chironomidae 3-  7 

larvae I 4 5  

adult 3 - 4  

t 5  
I 

Subfamily Chironominae c 3  

Chironomus (Endochironomus cf. d i s p  
after Johannsen 1937 3- 5 

Chironomus spp c3 

3 - 5  

Tanytarsus (Micropsectra) cf. 

after Johannsen 
~- -~ 

(group Stempellin )after R O  P L 2  
~~~ -~ 

Sub family Oiamesinae 
m m e s  a 1  L 3  

3-5 
Diamesa I 1  5 - 7  

7-10 - 

4 . 4  

WEYERHAEUSER C W D A  LTD. w w i r  PE-1199 
T t W S O N  RIVER MACRO-IWERTEBRATES AT: Walhachin PAGE 1 OF 8 

December 18, 1979 

SAMPLE REPLICATE 

January 22, 1980 

S W L E  REPLICATE 

February 28, 1980 

SAMPLE REPLICATE 



I 
Uiamesa 111 

Prodiamesa (Kieffer) after 

Oiamesa pupae 
Subfamily ? Orthocladius ty 
Subf ami ly Orthoc I adiinae 

t 3 J  
Ort- ( ? O m  

Orthocladius puoae Type I 
r- - ** Type I1 

I 14 upae Type I I  

t 
** Type I \  
'I Tvne V 

1- 

"6 r t hoc I a d  i us (Euor t hoc 1 ad j 

WEYERHNIJSER CPNAOA LTD. PERMIT PE-1199 
T t W S O N  RIVER MACRO-lNVERTE8RATES AT: Walhachln PAGE 2 OF 8 

SAMPLE REPLICATE 

e I 1  2 - 4  I I 
I 

l ~ . )  ,terso\i (slponi 
SJ Type I OF TI i ene  ann) 

SAMPLE REPLICATE SAMPLE REPLICATE 



1 . , .  

WYERIlAEUSER CANAOA LTD. PERMIT PE-1199 
Wa 1 hachin PAGE 3 OF 8 THOMPSON RIVER MACRO-IMRTEBRATES AT: 

~ 

SPEC I ES 

pupae o f  9. 

0. (Euorthocladius) tYP 

.Psectracladius(after Roba 

EuKiefferielli f =  Nanocla 

after Roback 1957 
Subfamily Pelopiinae 
Pentaneura (includes grou 

Family Simuliidae 

Family Tipulidae 
-~ 

Antocha saxicola 

\ 

S I Z E  
M.( 

7 

2 - 5  

E) of  S O J  

0 . 6 - 4  

J t y p e  I 

4 - 5  

I 1  of Thi 
4 - 6  

1957) L2 

US o f  Soe 

L 3  

carnea of 

L 3  
3 - 7  

c2 
2 - 3  

3 - 4  

4 - 6  

4 - 6  

6 -  8 

SAMPLE REPLICATE SAMPLE REPLICATE 1 SAMPLE REPLICATE 



S I Z E  
kt4 SAMPLE REPLICATE SAMPLE REPLICATE 

Order Ephemeroptera  ( a f t e r  Net 

F a m i l y  B a e t i d a e  

1 

SAMPLE REPLICATE 

Arne 1 e t u s  
B a e t h  Leach  

I E p h e m e r e l l a  p r o b a b l y  E. 

E p h e m e r e l l a  s p .  

P a r a l e p t o p h l e b i a  L e s t a g e  

F a m i l y  t l e p t a g e n i i d a e  

I. R h i t h r o n e n a  ( E a t o n )  

l ’ cr ln  ( c l a n s e n )  

!ham e t  a1 

4 2  

2- 3 
12 

2-3 

3 - 4  

4 - 5  

d i s  ( E a t a  
=yF” 

2 - 4  

4 - 6  

6- 8 

8 -  10 

12 
2 - 4  

3 - 4  

12 
2 - 4  

4 - 6  

3 - 4  



A r c y n m  p arallela (C1 

L 
Order Trichoptera (after Wigs 

F a m i l v  Glossosoaatidae 
u o s s o s o a a  ( a r t  is) 

I Family llydropsychidoe 

(Wallengren I 
I 

(Pictet) I- 
t l  ._ 

SIZE 
t.r4 

ssen) 10- 1: 

12-14 

1 4 - 1 t  

16-11 
18-2( 

20-2! 

ns. main11 

6 - 8  

2-4 
4-6 

2 - 4  

4 - 6  

6-8 
8 - 1 0  

10-12 
2-4 
4-6 

6 - 8  

8 -  10 - 

1 . I  

P E w r  ~ ~ - 1 1 9 9  WYERIWUSER CPNADA LTO. 
5 8 T t W S o N  RIVER MCRO-IWERTEBRATES AT: Warhachin PAGE OF 

SAMPLE REPLICATE SAMPLE REPLl CATE S W L E  REPLICATE 



, 

l------ 
SPECIES 

Fami ly  B r a c h y c e n t r i d a e  

flrachvceiitrldg s p  

C l a s s  C r u s t a c e a  

Order  Copepoda I- Calanoida ( S u b o r d e r )  

f i p t o m u s  - (Marsh; 
C y c l o p o i d a  ( S u b o r d e r )  

Cvclonsbicusar ‘ d a t u s  - 0  m i  

Order  C l a d o c e r a  

flosmina 

Fami l y  Daphri i idae  

SIZE 
f+l 

6 -  8 

2-3 

2-3 
3-4  

c 1 . 2  

( F o r b e s  
:1.0 

. 0 . 7  

e l l  to  1 .  

- 0 . 8  

. 0 . 3  

LO. 5 

1 

:Q.5 
L O . 8  

1 . 2  

WEYERIWUSER C/INADA LTO. PERMIT PE-1199 
T t W S O N  RIVER MACRO-INVERTEBRATES AT: Wa Ihachin PAGE 6 OF 8 

S W L E  REPL 1 CAT€ SAMPLE REPLICATE I. S W L E  REPLICATE 



SPEC I ES I 

Phylum Annelida 
Class Oligochaeta 

Type 1 1 
T y p e  I 1  

Type 1 1 1  ( p o s s i b l y  same as 

Daphnia ephippia 

S W L E  REPLICATE SAMPLE REPLICATE SAMPLE REPLICATE 

86 

12 

1 t o  - 

I Egg in gel case 

1 2  

0 0  -- 

-- 

0 0  

-- 
2 0  

-- 

72 

0 0  

0 1  

-- 
1 0  

16 -- 
-- 

4 m m ,  -_ 
- 

Class Ilirudinae 
Family Piscicolidae 

Class Arachnoidea 

Order Hyd racarina 

Family Atractideidae 
Atractides s p  (Koch) 

Family Sperchonidae 

- Sperchon sp (Kramer) 

SIZE 
M.1 

Phylum Nemata 

unknown-eggs 4 1 1  gelat..nous 

---A!.& 
. ___-- 

4 1.0 

4 2 5  

case 

a prox 

. . . 

c 0 . s  

c 1 . 1  

2 - 4  

. 1 3  

c 5  

.6 





I SPECIES 

Oiamesa 111 

Prodiamesa  ( K i e f f e r )  a f t e r  

“ d r t h o c l a d i u s  COrthoc lad iu  

O r t h o c l a d l u s  puuae Type I 

” Type I 

I ‘‘ upae  Type I 

r t h o c l a d i u s  ( E u o r t h o c l a d  ___-- 

SIZE 
Fm 

2 - 5  

toback195  

5 - 7  

4 - 5  

2 I 1  2 - 4  

I S P P .  a f  
l a r v a e  L 3  

5 

3 -  7 
Ir! 

r 
7-10 

l a r v a e 4  

4 
bear O . ( O  

n e a r  mal. 

WEYERWSEUSER CAN/\DA LTD. PERMIT PE-1199 
TtKNPSON RIVER MACRO-IWRTEBRATES AT: Savona PAGE 2 OF 0 
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Figure 8 

THOMPSOt4 R I V E R  SURVEY - D ~ c .  18, 1979 
INVERTEBRRTE SPECIES - SRVONF) 

Hydra americana , 

Orthocladius spp. 
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iOP1PSOb.I R I V E R  SURVEY - Jan. 2 2 ,  1'380 
INVERTEBRQTE SPECIES - SQVONFI 
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, THOMPSON R I V E R  SURVEY - Feb, 28, 1480 
INVERTEBRRTE SPECIES - SR'v'ONFI 

0 r t hoc 1 ad i us spp . 
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Figure 11 

THOMPSON R I V E R  SURVEY - D ~ c  i B 9  1979 
INVERTEBRflTE SPECIES - WClLClCHIN 

Orthocladius spp. 
I 

ladius type I 
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Figure 12 
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THOMPSON R I V E R  SURVEY - Jan. 22, 1980 
INPERTEBRRTE SPECIES - lJClLFICHIN 



Figure 13 

THOMPSON R I V E R  SURVEY - Feb. 28, 1980 
INVERTEBRFITE SPECIES - WQLFICHIN 
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