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Mont h p11 11  

Specific 

concluctancef Alk. Ca Mg K Na Cl SO, 

January 8.09 312 96.2 40.0 - 8.4 .4 11.3 22.8 26.7 

February 7.94 315 94,5 39.9 8.3 .4 10.9 23.1 26.5 

March 8.07 306 92.1 37.8 7.8 .3 10.5 20.4 26.4 

April 8.07 301 90.8 36.4 7.8 .3 10.2 20,6 25.3 

May 8.22 302 94.2 37.0 8.0 .3 10.3 21.1 25.0 

June 8.15 315 89.3 37.2 7.9 .3 10.5 21.7 24.6 

July 8.10 296 94.0 37.5 7.7 10.2 20.7 24.1 

A Ugti S I 8.35 305 90.6 38.2 7.8 .3 10.0 20.8 24.5 

September 8.22 306 90.9 37.4 8.0 .3 10.3 21.5 1 	25.2 

October 8.18 305 92.8 38.5 8.1 .3 10.0 20.2 25.5 

November 8.06 306 93.6 40.1 8.2 .3 10.2 22.3 7 5.1 

December 8.04 310 93.9 39.2 8.2 .3 10.9 23.4 25.0 

Mean 8.12 306 92.6 38.3 8.0 .3 10.4 7 1.5 p 25.3: 

*pll unit, 

tNlicrosiemens per souarc centimetre. -ftc- tj ' c' 

 

- • 	 - 

Table 4. Monthly Average Dissolved Major Ions Concentrat ,.ans (mg/L), 1976 

i6T 

Table .5. 	Monthly Average Di:,:olved Major Ions Concentra ti,,ns (insit.), 1977 
-t- P 

s  

N1onth pll 

Specific 

conductancet Alk. Ca Mg K Na 

January 7.97 322 95.5 380 8.3 .3 10.6 23.6 25.4 

February 8.03 322 93.8 39.7 8.2 1.4 11.4 24.7 26.0 

March 8.03 318 91.8 38.4 7.8 1.4 11.2 23.9 

3,1 
25.5 

April 8.11 300 87.9 36.4 7.6 1.4 10.2 21.9 23.9 

May 8.25 306 89.4 36.5 7.8 1.4 10.5 22.6 24.2 

June 8.20 312 92.6 37.0 7.9 .3 10.6 )).7,  24.3 

July 8.14 304 91.9 36.6 7.8 LI 10.7 22.9 24.0 

August 8.31  303 88.8 36.8 8.0 1.4 10.6 20.7 25.1 

September 8.29 307 91.3 37.1 7.8 1.4 10.4 20.2 24.4 

October 8.28 309 91.0 37.3 7.9 1.4 10.4 21.8 0 	23.9 

November 8.25 309 92.5 36.9 8.2 1.5 1(1.5 20.8 24.5 

December 8.11 309 92.2 36.8 8.1 1.5 10.6 .21.7 24.9 

Mean 9.17 309 91.1 37.3 7.9 1.4 10.6 ,22.2 

*pH unit. 

IIMicrosiemens per square centimetre. 

Changes in major ions were also obvious from 1976(0 

1977. Mean annual concentrations for calcium, magnesium 

and sulphate were all lower in value, while sodium and 

chloride were higher. The annual mean calcium concentra-

tion in 1976 was 38.2 mg/L compared with 37.3 mg/L in 

1977. The annual average magnesium concentration was 

8.0 mg/L in 1976 and 7.9 mg/L in 1977, and sulphate, 

which measured 25.3 mg/L in 1976, was 24.6 mg/L in 

1977. In contrast, sodium increased by 0.2 mg/L from 

10.4 mg/L in 1976 to 10.6 mg/L in 1977. Chloride showed 

an increase of 0.7 mg/L (21.5 mg/L to 22.2 mg/L) during 

the same period. Changes in potassium concentration are 

within the detection limit of the method. These changes,  

although,:small in magnitude, are detectable.  and considered 

to be real. Trend analysis by calculating linear correlation 

coefficients on 12-month moving aVerages indicated the 

level of significance is high (Table,3). 

The decrease in calcium, magnesium and sulphate 

concentrations from 1976 to 1977 and the increase of 

sodium and chloride concentrations .seem to indicate that . 	. 
the two groups of ions may have different mechanisms of . 	. 
transport and origins. Most dissolved minerals which 

originate from weathering of bedrock;  are Carried into 

water bodies by runoff within the whole drainage basin. 

Thus their sources are diffuse and their loading is dependent 

6 
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Tabl,' 3. Ninety Percent Confidence Mean Concentration Limits for Lower Niagara, 1974 

Parameter July 17-19 August 20-22 October 1-3 November 12-14 becember 3-5 

pH 7.98-8.01 8.22-8.31 7.76-7.86 8.14-8.24 
Conductance Crimho/crn2 ; 301-304 329-331 310-314 312-313 
Orthophosphate (mg/1) .003-.004 .002-.003 .002-.002 .006-.008 .007-.008 
Total P (mg/I) .017-.020 .016-.017 .021-.021 .021-.023 .023-.024 
TFP (mg/1) .009-.011 .007-.008 .007-.008 .010-.011 .012-.013 
TKN (mg/1) .206-.226 .199-.210 .271-.287 .298-.328 .268-.288 
NO3 	NO3  (tng/1) .261-.267 .104-.108 .076-.079 .133-.140 .166-.170 
Total N (mg/1) .470-.490 .305-.316 .347-.366 .433-.464 .436-.457 
N113  (mg/1) .028-.029 .024-.024 .033-.035 .040-.043 .047-.049 
S103  (mg/I) .222-.228 .287-.295 .134-.167 .124-.138 .107-.120 
Ca (mg/I) 37.75-38.02 37.76-37.98 38.65-38.88 38.87-39.04 
Mg (mg/I) 8.36-8.36 7.67-7.87 8.07-8.09 
K (mg/I) 1.10-1.12 1.32-1.35 1.40-1.40 1.30-1.31 
Na (mg/I) 10.92-11.00 10.52-10.65 10.48-10.54 10.29-10.34 
CI (mg/I) 23.13-23.30 23.29-23.50 21.84-22.57 22.41-22.71 
SO4  (ing/l) 26.27-26.83 26.08-26.25 24.61-24.77 25.07-25.23 
Alkalinity (mg/I) 92.53-93.21 93.70-94.31 94.69-95.31 95.54-96.26 

Table 4. Mean Coneentrationi for Niagtr• River Survcy, 1974 

Parameter July 	17-19 August 20-22 October 1-3 November 13-14 

Temperature (°C) 
pH 
Co 111.111 et ITICC (/..tmho/ern2 ) 

22.2 
- 
- 

23.0 
7.99 

303 

15.3 
8.27 

330 

10.3 
7.81 

312 
Orthophosphate (mg/I) 0.003 0.002 0.002 0.007 
Total P-(mg/1) 0.018 0.016 0,021 0,022 
TFp (mg/I) 0.010 0.008 0.008 0.011 
TKN (rno)  . 0.216 0.205 0.279 0.313 

0 NO3, ,NOiAni/1-  ) 0.264 0.106 0.077 0.136 
Total .N, .(mg/1) 0.480 0.310 0.356 0.449 
NH3   , (ip ili ) 0.028 0.024 0.034 0.041 
5103  (mg(I) 0.225 0.291 0.150 0.131 
Ca (tog/1) 37.88 37,87 - 38.76 

, Mg (mg/I) 8.37 7.77 - - 
K (mg/1) . 1.11 '1.33 - 1.40 
Na (ing/l) 10.96 10,58 - 10.51 

_a(mg/1). . 23,22 23:39 22,21 
V.ISIt4...(rtig-/),.)':;' 26.55 26.16 ' 24.69: 

Alk. (mg/1) 92.88 94.00, 	' 95;00 

December 3-5 

4.6 
8.19 

312 
0.007 
0.024 
0,012 
0.278 
0.168 

. 0,446 
0.048 
0.114 

38.96 
8.08 
1-;31 

10.32 
• 22.56 
. 25.15 
'. 9.5.9 • 

• 

5 



APPENDIX B  

TABLE B-1  SAMPLING LOCATIONS IN UPPER NIAGARA RIVER  

01ST. FROM LEFT 	 LANDMARK STATION RANGE 

500' 
1400' 
2300' 
3200' 

600' 
1100' 
1600' 
2100' 

Upstream from North 
Grand Is. Bridge 

Off Stoney Pt. Road 
Grand Is. N.Y. 

500' 
1000' 
1500' 
2200' 

500' 
1000' 
1500' 
2000' 

440' 
880' 
1320' 
1760' 

500' 
1000' 
1500' 
2000' 

20.5 W 

width 2500' 

31.0 E 
width 2500' 

26.7 W 
width 2200' 

36.0 
width 2600' 

2000' Upstream from 
Navy Island 

Off Blue Water Marina 
Grand Is. N.Y. 

6000' downstream from 
Niagara Parks Comm. 
Marina 

Under Tower Trans—
mission line down—
stream fro0eAde 
Bridge, FOrt_Erie 

019.5 E 
/7-  width 3800' 

1,-6; 

23.3 E 
width 2500' 

BANK LOOKING DOWNSTREAM 



Lake Ontario 

AL 
USA 

NIAGARA RIVER 

Scale 1:250,000 

5 	0 	5 	10 	15 
kilometres 

ONTARIO  
Niagara 
Falls NEW YORK -t195.  

-- 23.3 
Tonawanda Channel 

+43°00' 
784'451  

--31.0 

Lake Erie 

Figurel. SAMPLING LOCATIONS ON THE UPPER  NIAGARA RIVER 



TABLE B-6 	SUMMARY OF 1975 AND 1979 UPPER NIAGARA RIVER ANNUAL 
MEAN NUTRIENTS DATA (mga)  

STATION 

RANGE PARAMETER 1975 
A 
1979 1975 1979 1975 1979 1975 1979 

20.5 TP .017 .017 .017 .017 .020 .016 .019 .016 
TFP .007 .008 .007 .009 .008 .008 .007 .008 
SRP .002 .002 .002 .002 .001 .002 .002 .003 

.0 TN .392 .449 .393 .452 .396 .473 .400 .484 
TKN .254 .286 .255 .281 .258 .298 .261 .302 

0q03 .138 .163 .138 .171 .137 .175 .139 .182 
NH3 .013 .014 .014 .014 .013 .014 .016 .011 
PN .065 .067 .072 .067 .076 .068 .080 .076 
DOC 2.5 2.1 2.7 2.1 2.6 2.1 2.6 2.1 
POC .536 .404 .593 .386 .597 .394 .634 .444 
Si02 .195 .132 .179 .142 .189 .132 .227 .143 

23.3 TP .019 .018 .020 .019 .023 .025 .031 .033 
TFP .008 .007 .007 .009 .009 .010 .014 .015 
SRP .002 .002 .002 .003 .003 .004 .005 .007 
TN .413 .472 .433 .502 .445 .539 .512 .633 
TKN .261 .288 .277 .307 .286 .332 .343 .404 
003 .152 .184 .155 .195 .159 .207 .169 .229 
NH3'' .016 .015 .021 .021 .033 .032 .084 .067 
PN .092 .071 .104 .079 .096 .082 .113 .093 
DX 2.8 2.1 2.6 2.1 2.5 2.1 2.8 2.2 
POC .699 .424 .715 .461 .756 .509 .877 .606 
Si02 .220 .173 .228 .218 .267 .275 .339 .278 

26.7 TP .016 .017 .015 .017 .016 .017 .015 .017 
TFP .008 .007 .007 .009 406 .007 .006 .008 
SRP .003 .002 .003 .002 .003 .002 .002 ,002 
TN .383 .441 4382 .437 '..401 ..449 ',38.9:: .458 
TKN .248 .280 ..247 .269 261 .276 -_:.'.253 .278 
'...NO -d. ,134 .161 .135 .168.. .14.0 ;173 .1,4 .180 
MHJ5 415 .012 ,013 .011 .412 .010 .013 ....013 
PN 	-.,- .077 .068 -.073 .065 .078 .065 ,084 ,068 
DOG -3.0 2.1 2..6 2.1. 2.5 2..1 2,6. .2.1:: 
POC : 629 .386 .579 .383 .632 .376 ,.610. -93:::. 
Si02 .184 .138 ,170 .145 .180 .143 .193 :142:: 

9f, _ 



SUMMARY OF 1975 AND 1979 UPPER NIAGARA RIVER 
ANNUAL MEAN MAJOR IONS DATA m /L 

pU, (-4t6:;--cD • 

T-ALK Ca 

91.9 37.3 
92.2 37.4 
92.0 37.1 
91.2 37.2 
91.9 37.1 

1979 	20.5 
26.7 
36.0 
23.3 
31.0 
19.5 

PARAMETER 
Mg 	K 	Na 	Cl 

8.1 1.3 10.0 
8.1 1.3 10.0 
8.1 1.3 9.9 
8.1 1.3 10.1 
8.1 1.3 10.1 

91.8 
91.5 
91.8 
92.9 
91.9 
91.9 

35.8 
35.8 
35.8 
36.2 
35.9 
35.8 

8.0 
8.0 
8.0 
8.0 
8.0 
8.1 

1.3 
1.3 
1.3 
1.3 
1.3 
1.4 

10.0 
9.9 
9.9 
10.5 
10.3 
10.6 

20.3 
20.4 
20.5 
21.0 
21.0 
21.2 

YEAR 	RANGE 

1975 	20.5 
26.7 
36.0 
23.3 
31.0 

20.6 
20.6 
20.6 
20.7 
20.8 

s04 

25.1 
25.3 
25.0 
25.6 
23.9 

23.7 
23.8 
23.3 
24.7 
23.9 
24.5 
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