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’This report is the resu1t of.a study into the 1ong term trends 

in the tota1 co1iform content in the raw intake of the City of Hami1ton 

water Works faci1ity. The_study was undertaken in response to_a request 

by Dr. G.K, Rodgers, A/Chief,'App1ied Research Division, CCIW. 

The avai1ab1e data base was we11 documented through a series of 
annua1 reports by the Hami1ton Municipa1 Laboratories (1956-1971). Data 

for the years 1972 and 1973 were.obtained from unpub1ished data of the
- 

Hami1ton Municipa1 Laboratory. These data are summarized in Tab1e 1. 

Examination of the data (see Figure 1) shows a genera1 increasing
' 

trend in the tota1 co1iform concentration with time. The data set was 
submitted to a 1inear regression ana1ysis for c1osest fit which yie1ded 
a positive s1ope of +2.47 counts 100 m1s_1 year']. It shou1d be noted, 

however, that the pre 1953 data is far 1ess variab1e than the more recent 
data and if ana1ysed independent1y exhibits a s1ope of +0.35 counts 
100 m1s_] year'1. Since the variabi1ity increases with time the data set 
is presented again under a 1og]0 transform (see Figure 2). This 

representation disp1ays more c1ear1y the increasing trend in tota1 co1iform 
concentrations from 1940-1965, The trend 1ine in Figure 2 was ca1cu1ated 
as the best fit cubic regression 1ine of the 1og]0 transformed data set. 

From this regression curve it appears that from 1966 on, there has been 
- a genera1 decrease in the tota1 co1iform count in the raw intake water. 
This data is quite variab1e however, with the 1972 and 1973 annua1 mean. 
concentrations exhibiting va1ues above the trend 1ine. Before it wou1d be



possible to substantiate the downward trend in this parameter further data 

will be required (T974 and l975 annual means). 

The objectives and standards for raw water sources to be
‘ 

utilized for drinking supplies issued by the Department of National Health 

and welfare (l968) and the Department of the Environment, Ottawa (l972) 

state the acceptable limit to be as follows: 

"At least 90% of the-samples in any consecutive 30-day 

period should have a total coliform density of less than 

l,000 per l00 ml (MPN or MFC)”. 

These agencies also state the objective for waters intended for 

the purpose of drinking water supply. The objective is stated below. 

"At least 95% of the samples in any consecutive 30-dayi 

period should have a total coliform density of less than 

l00 per l00 ml - (MPN or MFC)". 

The criteria used by the IJC with respect to microbiology is 
stated in the l972 Great Lakes water Quality Agreement as: 

"The geometric mean of not less than five samples taken over 

not more than a 30-day period should not exceed l,000/l0O ml 

total coliforms, nor 200/l00 ml fecal coliforms ..;”.'



The IJC criteria stated above is similar to the 

Department of the Environment standard but is more explicit in the 

specification of the minimum sample acquisition requirements and the 

computational methods procedure. 

A normal distribution of the data set yielded a mode of 

39.2 counts/l00 mls indicating that the most frequent monthly average 

value was well within the stated objective for drinking water supplies 

as given by the Department of the Environment. This analysis was 

carried out for the purpose of establishing trends and has concentrated,- 

thus far, on annual averages. It should be noted, however, that annual 

averages can be somewhat misleading and in this case tend to obscure 

certain other facts, For each 30-day period as well as the reporting of° 

the monthly mean figure, the maximum value observed for the month was 

also reported. The months September - December in general have the" 

highest total coliform counts with maximums at times of 3000 counts/l00 mls. 

The highest reported monthly maximum was 7800 counts/l00 mls in 

July, 1970. The average for this month was 295 counts/l00 mls with 29.0% 

of the samples exceeding the objective level of l00 counts/l00 mls. The 

monthly significance of such high coliform counts is dependent upon the 

frequency of their occurrence. At this time, this data is not available 

but will be provided by the Regional Laboratory for Hamilton-wentworth. 

It is important to note, however, that the total coliform count in the 7 

drinking water intake is, at present, meeting the requirements of the 

DOE criteria.



It has been suggested that a possib1e cause of higher and more 

variab1e co1iform counts in the Hami1ton intake waters is due to the 

movement of the intake pipe. At present the system consists of three 

intake pipes: a 48” pipe constructed in 1912, a 60" pipe constructed in . 

1927, and a 96" pipe constructed in 1966. The 48" pipe is not uti1ized 

at present (Matheson; persona1 communication). The two 1arger pipes are 

constructed a1most para11e1 to one another with the intake structures 

approximate1y 300 ft. apart. Thus, it appears that the intake pipe 

configuration is not the cause of the increased co1iform counts.1 If the 

cause of the contamination is desired, a study shou1d be initiated in the. 

surrounding area to identify sources and transport mechanisms as we11 as 

hydro1ogic and c1imatic inf1uences.
° 

It shou1d be further noted that the data provided by the 

Hami1ton Municipa1 Laboratory was ca1cu1ated as the month1y arithmetic 
- mean and therefore a fu11 comparison with the IJC objective, which is 

couched in terms of the geometric mean, was not possib1e. In order to 

make a fu11 comparison it wou1d be necessary to return to the raw 

ana1ytica1 data and reca1cu1ate.
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1954 
1955 
1955 
1957 
1958 

_ 1959 
1950 
1951 
1962 
1953 
1954 
1955 
1955 
1957 
1968 
1959 
1970 

_ 
1971 
1972 
1973 

Mean 

59.8 
75.7 
45.5 
34.4 

55.4 
110.0 
177.0 
102 
54.1 
80 
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105 
34 
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