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Industrial Water Resources of Canada,

Chemical Quality of Water Supplies at Some
Canadian Military Establishments, 1959 to 1962:
Supplement to water Survey Report No. 12

At the request of the Department of National Defence (Army) a survey of the chemical qu?lity of waters sup-
plied to a large number of army establishments in Canada was initiated in 1956. Water quality is very important to
the efficient operation in peace and war of both small and large military camps. Besides meeting health stand-
ards, these supply waters must be suitable for a variety of domestic and industrial uses; in a number of estab-
lishments they must also meet special requirements for use in hospitals, laboratories and shops.

Waters of poor chemical and physical quality may seriously lower the efficiency of Camp personnel because
of problems from taste, odor, discoloration and/or hardness. Serious stability problems (corrosion or scaling) can
cause costly equipment failures and replacements resulting in inefficient operation, especially at small isolated
stations or camps.

In the 1956-57 survey, reported in Water Survey Report No. 12,! the chemical quality of waters supplied to
135 establishments was studied. Although some information on seasonal variations in water quality was obtained
on most of these waters, further studies on seasonal and yearly variations were continued at the request of the
Department of National Defence at 15 establishments over the period 1958 to 1961 inclusive; some data were also
obtained at a few camps in 1962. The information obtained during 1958 at these 15 establishments was included
as an addendum to Table Il in Water Survey Report No. 12. This Supplement details the information obtained at
the same 15 camps for the period 1959 to 1962.

As in the original survey (Water Survey Report No. 12), sampling was carried out once yearly at each estab-
lishment but during a different season each year, so that some information on seasonal changes in addition to
yearly changes in quality was obtained. Special samples were also analysed from several camps in the investiga-
tion of problems of water stability, discoloration, taste and odor or to show the effect of new treatment facilities
and techniques.

Table I lists the 15 establishments reported in this Supplement and tabulates general information on water
sources, treatment, number of samples analysed and period of sampling.

Table II tabulates the chemical analyses of all the waters collected at army camps from 1959 to 1962 inclu-
sive. As in previous reports of this series, information is included in this table on per cent sodium and saturation
and stability indices, to assist in interpreting water quality, especially corrosive or incrustating tendencies.

The assistance of Army and civilian personnel at the various establishments, and particularly personnel of
the Utilities Section, Directorate of Works, Army Headquarters, Ottawa, in facilitating the carrying out of this
survey is gratefully acknowledged. Acknowledgment is also made to R.M. Gale, Scientific Officer, Industrial
Waters Section for assistance in the preparation of this report. All analyses reported were carried out by the
laboratory staff of the Industrial Waters Section under the direction of W.J. Traversy.

SURVEY PROCEDURE

The same program of ‘quarterly’ sampling begun in 1956 and outlined in Water Survey Report No. 12 was
continued, i.e. each year water samples were obtained from all 15 establishments during one season of the year.
The sampling dates were changed yearly so that waters were collected over the five-year period at diticren.
seasons of the year. Table I shows the rotation of sample collection over the period 1957 to 1962. In some
yeails samples were not received when requested, and this resulted in waters being collected at the same period
each year.

As in previous surveys sample containers were shipped to each establishment prior to the sampling date
with the request that representative samples of all untreated and treated waters used by the establishment be
collected and forwarded to the Ottawa laboratory. Usually a 2-litre sample was obtained of each water; separate
samples of all well waters (150 to 250 ml) were obtained for the determination of total iron and manganese.,
Samples were collected by camp petsonnel from pumps, taps, reservoirs or direct from lakes and rivers,

ANALYTICAL PROCEDURE

The analytical methods used in this study are essentially those employed in the previous survey (Water
$mey Report No..12); these methods are for the most part standard procedures for the analyses of waters pub-
lished by the American Public Health Association? and by the American Society for Testing and Materials.?

) Basif: methods and the interpretation of analyses are discussed in some detail in Water Survey Report No. 1,
published in 1953.* New methods and techniques developed since 1953 have been adopted as standard procedures

: Refeéence A};pendix B, page 56
Standard Methods for the Examination of Water, Sewage and Industrial Wastes, 1kth Edition, 1960. i i iati

s 1790 Heoadomn Ne Yo ta o y sSte Edition, 19 American Public Health Associatien, Inc.,

‘ l;;;x]zlei):;i:d;sgzl Water, A.S.T.M. Special Technical Publication No. 148D, 1959. Ametican Society for Testing Materials, 1916 Race St.,
Industrial Wate'r Resources of Ca_nada, Department of Mines and Technical Surveys, Ottawa, Water Survey Report No, 1; Scope, Procedure
and Interpretation of Sutvey Studies, Mines Branch Report No. 833, 1953.
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by the Industrial Waters Section and changes in many methods are continually under way in order to improve the
accuracy, precision and speed of analytical work. More recent Water Survey Reports, particularly reports Nos. 10,

12 and 13,! discuss in some detail the newer methods used.
DISCUSSION

The water quality at each establishment covered in this report is discussed generally but no attempt is
made to interpret in detail the data of this report. Graphical presentation of the data at each plant would greatly
facilitate a study of changes in quality due to season, year or other factors. Because the data will be used for
different purposes by different people it is not considered feasible to attempt to present all the data of this re-
port in graphs that would be useful to all users.

Camp Gagetown, N.B.

The two wells at this large establishment have changed markedly in chemical quality since their develop-
ment about 1955. Special studies carried out on these waters bhave been reported in several Mines Branch test
and investigation reports. Some data from these reports are included in Water Survey Report No. 12 and in this
Supplement.

Both wells increased in mineralization up to 1958, particularly in hardness and chloride content. Iron, and
especially manganese contents, are high and have varied over the same period. Well No. 2 showed a lower in-
crease in mineralization than did well No. 1 and special studies showed that by pumping well No. 1 continuously
to waste, the total mineral content in well No. 2 could be lowered. However, the manganese and iron contents of
well No. 2 still remained high.

This report shows little change in well No. 1 quality with season or year. Some increase in total mineral-
ization, especially in chloride, sodium, manganese and hardness, is evident in well No. 2 in 1961. This increase
persists, even when well No. 1 is being continually pumped to waste.

Continual use of these wells (well No. 2 to camp use and well No. 1 to waste) is not producing a water
satisfactory for general camp use. There is some evidence that well water quality is still deteriorating.

Despite treatment the manganese content of the camp water is still higher than normally permitted and the
supply does not meet municipal water quality standards in several ways.

McGivney, N.B.

Both well waters at McGivney showed little significant change in quality with season or year although, at

times, some decrease in mineralization was found in March and April. Samples collected in August, 1961 showed

possibly a slight increase in the iron content in both well waters and a very slight increase in mineralization
(sodium bicarbonate) in the PMQ well water. Both waters are low in hardness and mineralization.

Camp Bouchard, Quebec

Well No. 1 showed little change until the 1962 spring -sample was taken, when mineralization was higher
than previously found. Well No. 2 showed a somewhat similar increase in 1960, mostly in sodium, chloride and
sulphate content. Wells No. 1 and No. 2 and the mixed well waters showed a high ratio of magnesium to calcium.
Well No. 4 showed little change over the period 1958 to 1961.

Wells No. 1 and No. 2 show relatively high contents of fluotide and phosphate; well No. 4 was low in both
these constituents.

The mixed well supply after aeration showed insignificant change with season or year. More significant
changes could occur owing to varying mixture of well waters. The mixed well water still showed relatively high
contents of phosphate and fluoride.

Ste Foy, Quebec

The military establishment uses Ste Foy municipal well waters, which showed no significant change in
quality since 1958, at which time an increase in total mineralization was noted. These waters were not consid-
ered to be of good quality, being very hard andhaving high sodium, calcium, sulphate, iron and manganese con-
tents. Some indication was noted of seasonal variation, with high mineralization in January and lower mineraliza-
tion in August, 1961.

Camp Valcartier, Quebec

Up to and including 1958, wells No. 1, No. 3 and No. 5 were in use and showed little change in quality;
all three wells are of similar quality. Since then mixtures of wells No. 3, No. 27 and No. 28 have been used as
the Camp supply. Well No. 3 showed marginal improvement in quality during this period; wells No. 27 and No. 28
showed little change.

The mixed well water supply is considered to be a good quality water, being low in mineralization and soft,
although it is relatively high-in silica content. Some indication of an increase in mineralization since 1958 was
noted in 1961, but it is not significant so far as quality is concerned.

1 Reference Appendix B, page 56




Camp Borden, Ontario

Five wells are available and the mixed supply, therefore, varies with the number of wells in use and the
admixture of waters. In 1956 and 1957 wells No. 1, No. 2 and No. 3 were in use; since 1957 wells No. 1, No. 4,
No. 5 and possibly No. 2 have been used.

Well No. 1 shows some variability in quality, with a decrease in mineralization, especially hardnc.ass SE}ltS
and sul fates, although some increase in iron and fluoride contents was indicated in 1960 and 1961. Minemaliza-

tion was highest in mid winter (February).

Well No. 2 is a similar water to that of well No. 1; however, in August 1961 some decrease in calcium and
hardness was noted in comparison with April 1957 samples but the iron content remained high.

Wells No. 4 and No. 5 showed some increase in iron content since 1958 and well No. 4 appeared to be in-
fluenced seaéonally, with mineralization being somewhat lower in the winter.

The mixed well-water supply showed severe iron pick-up owing to cotrosion of the distribution system.

Camp Hagersville, Ontario

Lake Erie, the main socurce of supply, showed, as expected, little significant change during the period of
study although the final camp water supply did show corrosion of the system, with iron being dissolved by the
water.

The well water was very hard, and highly mineralized, with some increase in mineralization noted in mid
summer, 1961, These well waters are of very poor quality for camp use, having high iron, sulphate, hardness
and total mineralization.

Camp Petawawa, Ontario

The main source, the Ottawa River, showed changes with the season but none were significant as to final
quality. Mineralization was lowest in early summer (May, June) and highest in mid winter.

The spring water showed little seasonal change except in flow; some increase in hardness and mineraliza-
tion has occurred since 1957.

The mixed supply likewise showed no changes in quality that could not be accounted for by variations in
the mixture of river and spring water. Usually the amount of spring water used was small compared to river water
use.

The quality of the final water supply varied markedly because of iron pick-up in the system.

Fort Churchill, Manitoba

The raw water, Lake Isabelle, varied widely in quality, often being highly mineralized from March to May
and low in mineralization in mid-summer. These variations in mineralization changed with the season and other

factors.

The quality of the finished or treated water also varied widely, owing to the variations in the raw water and
to changes in treatment.

This water supply is not altogether satisfactory for camp use because of its variable quality. At times,
poor quality raw water and insufficient treatment result in unsatisfactory water entering the system.

Camp Shilo, Manitoba

A number of wells are available so that variations in the final supply depend to a considerable extent on
the relative usage and admixture of wells in the system; however, these wells are all of a similar general
character.

Well No. 1, a hard, bicarbonate water, showed some decrease in mineralization in the summer, but iron and
manganese contents remained high. Well No. 2 is of similar chemical quality to well No. 1.

Well No. 3, also similar in quality to well No. 1, showed little change in quality with season, except that,

since' 1958, mineralization was lower in the February-April period and fluoride, iron and manganese contents
remained high. Phosphate has increased in this well.

_Well, No. 4 is highly mineralized and showed little change effecting its end use, except that phosphate
also increased. Iron and manganese were also high in 1961.

) Wt?ll No. 5 (Disposal Plant well) also showed little change in quality over the years or during the year, It
is low in iron and manganese and much softer than the above four wells, although it is still classed as ahard
water,

o The Golf Course well also showed little change in quality, except for increased phosphate in 1961. It too
is high in iron and manganese.

The Rifle Range well is a very hard water showing little change over the survey period except a slight in-
crease in mineralization since 1960. It has a variable iron content (high in the late winter) and a low manganese
content.

It is sigt}ificant that wells No. 1, No. 3 and No. 4 as well as the Golf Course well are high in iron and
manganese, while well No. 5 and the Rifle Range well are normally low in manganese and iron.
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The mixed well supply is fairly consistent in quality prior to treatment, with the iron content low, but the
manganese content becomes high at times. All wells and the final supply are relatively high in silica.

The softened water is quite variable, apparently due to inconsistency in the operation of the ion exchange
softeners.

Camp Dundurn, Saskatchewan

The North Well water is highly mineralized and very hard, but shows little change with time, except for
some increase in phosphate and variable manganese content. Iron content is very high at all times and in con-
sequence, the wells are turbid because of precipitated and colloidal iron oxides.

West Well water is also quite highly mineralized, although considerably lower than North Well water. It also
showed high iron and manganese, especially in 1960 and 1961. Some increase in hardness and fluoride was
evident in 1961.

Recent treatment (aeration and filtration) of the mixed well waters, shows that although considerable iron is
precipitated, both dissolved iron and manganese still remain high after aeration only. Filtration and resultant
retention further decreases the iron, turbidity and total mineralization, but the manganese remains high. After
such treatment the water is still hard and varied in quality, especially in sodium and bicarbonate.

The final camp water (i.e. after aeration, filtration, and ion exchange softening) usually shows satisfactory
iton removal, but the manganese content, is still too high at times. Quality variation inthe final water is quite
wide, due no doubt to variations in well mixture and ion exchange operation.

Camp Wainwright, Alberta

The Battle River water varies very widely in quality. This variation is clearly shown in data reported in
Water Survey Report No. 7, — Saskatchewan River Drainage Basin!— published in 1956. This river water is very
hard and highly mineralized with a high iron content in winter; a better quality water is obtained in late summer
and early fall.

Betty Lake shows somewhat the same variations, except that it is usually lower in mineralization and
hatdness than the river water. Its quality, also, varies with the season and, of course, with the amount of river
water added to this small lake. Attention is directed to the high magnesium-to - calcium ratio in this lake water,
its low iron and manganese content and, at times, high phosphate content. The latter showed some increase in
1961. The lake waterisalways very hard but normally much lower in sulphate than the river water.

The final mixed water from these two sources is, because of softening treatment, much lower in mineraliza-
tion and hardness. The magnesium-to-calcium ratio remains high, as does the phosphate content. The water
varies somewhat in final quality depending again upon treatment and season.

Camp Chilliwack, British Columbia

Vedder River water, the principal supply, showed no changes over the year or season that are significant to
its end use. Mineralization is normally higher in mid-winter (January).

The well water has very high iron and silica content and, since 1958, some manganese. The total hardness
and mineralization increased somewhat in 1961 but, the water is still classed as a soft water.

Fort Nelson, British Columbia

This well provides a very poor quality water, being very high in iron and total mineralization, especially
hardness salts. Manganese is also high and apparently varies with sampling; the fluoride content appears to have
increased in 1961, Variations in the well water are noted, mineralization increasing in the winter.

After treatment the water still varies in quality, at times having high contents of iron, and suspended matter
and it is still not considered a satisfactory municipal supply. Seasonal variations, as well as treatment and
plant operation, cause the varjations noted in the final water.

The Muskwa River shows some variation especially in turbidity, the poorest quality water occurring during
the fall and early winter. An Investigation Report (IR 60-41), A Survey of Water Quality at Camp Muskwa, Fort
Nelson, B.C. shows a year’s variation in this river at Fort Nelson.

Camp Takhini, Whitehorse, Y.T.

Mclntyre Creek showed little significant change in quality with year or season, although mineralization was
lower in mid winter (February). The water is classed as a medium-hard to hard water, relatively hard in silica,
but considered to be a satisfactory supply for municipal use.

! Reference Appendix B, page 56
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TABLE I
Water Source, Water Treatment and Sampling Periods at Some Military Establishments

Military Establishment

Source of Water Supply

Water Treatment

NEW BRUNSWICK

Camp Gagetown

Two deep wells
Oromocto River
St. John River

Polyphosphate addition
None - not used in camp
None - not used in camp

McGivaey Two deep wells None
QUEBEC
Camp Bouchard Three deep wells Aeration for H,;S removal and chlorination
Ste. Foy Municipal wells None
Camp Valcartier Three deep wells None
ONTARIO
Camp Borden Four deep wells Chlorination
Camp Hagersville, near Two deep wells None
Hagersville Lake Erie Chlorination
Camp Petawawa Springs and Ottawa River Chlorination

MANITOBA
Fort Churchill

Lake Isabelle

Coagulation (lime, alum, soda ash, activated silica); pH
adjustment (H,SO,); activated carbon addition, pressure
filtration and chlorination.

Camp Shilo

Seven deep wells

Ion exchange softening

SASKATCHEWAN

Camp Dundurn,
near Dundurn

Two deep wells

None up to and including 1959; since 1960, aeration and
filtration for iron removal, ion exchange softening and
chlorination.

ALBERTA

Camp Wainwright, near
Wainwright

Battle River and Betty Lake

Coagulation (alum), softening (lime), activated carbon
addition, gravity filtration and chlorination.

BRITISH COLUMBIA

Camp Chilliwack, near
Chilliwack

Well
Vedder River

Chlorination
Chlorination

Fort Nelson

Deep well

Muskwa River

Heating and aeration for iron removal, lime-soda ash softening
alum and activated carbon addition and chlorination.
None - not used in Establishment

YUKON TERRITORY

Camp Takini, near
Whitehorse

Mclntyre Creek

Chlorination

15 Establishments

* Reported in Water Survey Report No, 12




TABLE I

Water Source, Water Treatment and Sampling Periods at Some Military Establishments

Sampling Periods

Number of Samples
Reported -~ 1959 to 1962,

Spring, 1957* | Summer, 1958* | Autumn, 1959 | Winter, 1960 Summer, 1961 | Spring, 1962 inclusive
February June: October October February: April | June: Avgust - 22
June - - June - - 1
- - - June — - 1
April July October March August — 6
April July October February August April 11
April May October January August — 6
April June October February August — 12
April July October Feb.: Oct. Aug. : Nov. - 14
— June October February August - 3
April June October February August March: April 6
May May: September October February Aug.: Oct. Jan.: May 23
March: Nov. May October February May: June Jan. to May,
Sept.: Nov, inclusive 26
April July October February Avuvgust
April June October Monthly from August
Jan. to Sept.,
inclusive
Feb.: May July October February August
%March: April July October January August
April: June July: Oct. Oct.: Nov. Jan.: Feb. Qct.: Nov.
- - November January Oct.: Nov,
Feb.: May June October February October
46 72 83




TABLE It

CHEMICAL ANALYSES OF ARMY WATER SUPPLIES

(In parts per million)

PROVINCE NEW BRUNSWICK

Camp or establishment .................. CAMP GAGETOWN

SOULCE(S) wuvevurusrrnstostnsnnncaceanons Deep wells
No.

Well No, 1*
Raw water

Sampling point ... .vvueeeeresresronnennes At pump
1 | Date of sampling...... Cerersiesenana, e Oct. 19/59 Feb. 8/60 April 28/60 Aug. 22/61
2 | Storage period (days) vvvieerennennnnensas 25:36 37:93 11 6:7
3 | Sampling temperature, 2C. .. ....v0.unnnn. 10.6 Sreeseesnaaas P e erieienrana 10.6
4 | Test temperature, °C. ..vivuinniusonaass, 24.4 b A 23.1
5 | Oxygen consumed by KMaOg .....vveuinnns D PP PR Chvassaaas PR P Ceeaeereanaans
6 | Carbon dioxide(CQ,), (calculated) ......... 3.5 eeas 2
VA 1) : PP 8.1 7.9 e tsaaaananas 8.3
B | ColoUrauvuueeunnnuasnssnsnsssareaonnnas 5 0 Lerteaatseaas 0
9 | Turbidity .......... 0 0 ! Cherseeneaan 0
10 | Suspended matter, dnedat 105°C.vvvunnns. P Ciedrisasarisraans
11 | Suspended matter, 1gn1tedat550°C. ....... e reeaeana, O
12 | Residue on evaporation, dried at 105°C. .. 1,151 .ol evereee. eeereeneas ceee 1,236
13 | Ignition loss at 550°C. .......ccivvrucunnn 132 180
14 | Specific conductance, micromhos at 25°C .. 2,051 2,012 et inaan, cesne 2,128
15 | Caleium (Ca) vovvevnnnnean,. 120 113 e te et e 119
16 | Magnesium {Mg)....... 10.6 7.8 eesaae 10,0
17 | Iron (Fe) Total ....... sesstenasesas . 0.06 0.00 0.01 0.03
18 Dissolved ......... Trace 0.00 Trace 0.03
19 | Manganese (Mn) Total .....ovuvrrnvrannss 1.2 1.2 1.0 1.2
20 Dissolved ....... Ceereeas 0.20 0.03 Leesveane et senaas 1.2
21 | Aluminum (AD) o.0urernnnneessonnnananns 0.03 007  [.... Cerreeas 0.07
22 | Copper (CU) vvvvennenneenanannns PP 0,0 0,13 Bt iereieeina 0,02
23 | Zinc (Z0) viiuiiineiniserarseinnaananas . 0.0 0.01 veeserianena 0.2
24 Sodmm(Na) Ceeaeseenarsesssnanassean 272 255 i s aaesn s 296
25 Potassium(K)...... ......... Cereneranea 1.4 1.4 e Ceveeeaea 1.4
26 | Ammonium (NHy) vvviivesivnninsninennnnne 0.0 0.0 hor it i PR
27 | Carbonate (CO3) cevvvvrrvvvnersaronnnss 0.0 0.0 A P 0.0
28 | Bicatbonate (HCO3) .....cvvvvuunn. 182 172 rreeceeaenas ceveees 217
29 Sulphate(SO4).......................... 31.9 27,8 PE I, 29.1
30 | Chloride (Cl) . Cieraerrarenaa ereanas 542 512 524 546
31 | Fluoride (F)..... e eeitetenenetestsennnn 0.3 0.2 PPN veeee 0.66
32 Phosphate(PO.)Total.................. 0.1 0.0 P 1.5
33 Dissolved ...... cenresid creieannn PN A Cetereaaneans 1 0,34
34 | Nitrate (NO3) vvvvvviunrnnnnonsrnnnnnneas 0.4 0.1 ettt et e e 0.4
35 | Silica (SiO,), colorimettic +vevuvecvansnnn. 9.1 6.5 veetesstnanann ereas 7.8
36 | Carbonate hardness as CaCO; ............ 149 142 e itseseenaena 178
37 | Non-carbonate hardness as CaCO; ........ 193 172 ittt eierteaenes 161
38 | Total hardness as CaCO; .......... Ceeaas 342 314 329 339
39 | Sum of ConStItUEntS ,.u\uyeuverrnrenvanns 1,077 1,008 vt eee e, 1,117
40 | Percent sodium ,...vuueivrennninnencnns 63 64 heretaeeeans P, 65
41 | Saturation index at test temperature ..,.... +0.8 +0.6 v i i e +1.1
42 | Stability index at test temperature ...... 6.5 6,7 Seeednt e veen 6.1
43 | Redox potential (Mv) voveuvurernsn N N ceeaeraas P R RPN PN ..
44 | Hydrogen sulphide (H;S) ....... terenaanad P [P K esveraaas PP A eeaes D
45 | Water level at sampling (ft) ...ovvvvrnnnn.. 80 112 118 88

Rematks

* Well not used in

system
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TABLE II {cont'd)

CHEMICAL ANALYSES OF ARMY WATER SUPPLIES

(In parts per million)

NEW BRUNSWICK

C AMP GAGETOWN

Deep wells
No.

Well No, 2

Raw water

At pump
Oct. 19/59 Feb. 8/60 Apr. 28/60 June 22 /61 Aug, 14/61 Aug, 22/61 1
25:36 53:87 11 7:11 17:23 6:7 2
0 Y I Cereeesieneenaan . 11.7 Fecrerenaaan e 10.6 3
24.3 25.8 e Ceereeeaees . 23.3 23.4 23.1 4
................ S e e Y 5
2 5 Cevessoarocansannaneny 3 5 2 6
8.2 7.8 it aeenrreseeneeaan oo 8.2 7.9 8.3 7
5 [0 eererenienend 0 10 0 8
0 0 heer et e, . 0 0 0 9
N R eerenaeeans I seseasvatennorenss PO B TR 10
....... PSS S 11
L P (R Cheerareecetanaan R N e ieneeea, 12
164 ... TN PR PN 1 P O N 13
1,152 1,179 N hreseaenen 1,186 1,240 1,343 14
65.2 65.7 Ceeraesrees Cereeraeas 61,7 64.6 72.7 15
6.4 6.3 .. Cereeeeaan veane 8.8 7.3 7.2 16
0.03 0.00 0.01 0.01 0.06 0.03 17
Trace 0.00 Trace 0.01 feeeanes [P 0.02 18
0.60 0.10 0.60 0.60 0.73 0.78 19
0.07 Trace ereserrenrrasaanes PR RPN 0.01 0.78 20
0.05 Trace Ceteretereanvans [P Crreererreanen 0.04 0.08 21
0.0 0.0 Ceereaeaee N e 0.0 Trace 22
0.0 0.0 D vee 0.0 0.0 23
160 165 e erenaees e e 174 174 188 24
1.1 1.0 PR 1.2 1.1 1.2 25
0.0 0.0 reerenaeneaes 0.05 e erereear e Cierieareennass] 26
0.0 0.0 Cereranae Cereseansanan 0.0 0. 0.0 27
203 220 eeeeranens eeeaenas 240 239 235 28
30.1 S 26.6 25.5 25.0 29
245 246 258 252 252 284 30
0.5 0.6 R oo d 0.63 0.74 31
0.13 0.09 A R eeaessesaan 2,2 1.3 32
...... O R T TR R 0.2 33
0.4 0.0 et etr e 0.7 1.2 0.5 34
9.6 6.8 e reesr ety 7.5 7.1 8.0 35
166 180.5 “Svstescnarovaverranes 190 191 193 36
22.7 9.5 teesenannrae . ces 0.0 0.0 18.4 37
189 190 203 190 191 211 38
618 626 ereervararrrunca veend 650 651 704 39
65 65 Geesssscinseres 66 66 66 40
+0.7 +0.4 Cevraen eaviarensesaad +0.8 +0.5 +0.9 41
6.8 7.0 | iiiiicieneaenanees . 6.6 6.9 6.5 42
............... R e U ST P I %}
S P R T R 0.0 0.0 N 44
80 2 118 106 88 45
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TABLE 1I (cont’d)
CHREMICAL ANALYSES OF ARMY WATER SUPPLIES
(In parts per million)
PROVINCE NEW BRUNSWICK - (cont’d)
Camp or establishment ......,. Cereraaens

CAMP GAGETOWN (cont’d)

SOULCE(S) tvvvsronvrnoonnnervasonans

Oromocto River

St. John River

vees Deep wells*
No.
Raw water Finished water
. . Near emergency Near proposed At cold tap at end At cold tap at
Sampling point ... ..cieeiiiiiiiiaen, intake intgkep of sysfem Brad Towngite
1| Date of sampling .v.uvevenreneunsonnonans June 1/60 June 1/60 Oct. 19/59 Feb, 8/60
2 | Storage period (days) ,........ Ceeraeeeasd 12 12 25:36 37:93
3 | Sampling temperature, °C.. ... Ceveaeaaeaaen ceeenenaarnuearrardiee et iaanaas e 15.0 e tveereaanaeas
4 | Test temperature, °C. ...ovnvvnernnn. .. 23.4 23.3 24.3 24,4
5 OxygenconsumedbyKMnO4.............. ............. P eesesereas 3.4
6 | Carbon dioxide (CO,),(calculated) ....... [ P eerananad et reeree e . 1.5 2.5
7IPH it iiinininae . 6.3 7.4 8.3 8.1
8| Colour ......... e sreeetnaasesannanan 2 100 50 5 0
9 | Tusbidity........ [P 2 0.4 0 0
10 | Suspended matter, dned at 105°C. ...... TP S sesvoas S
11 | Suspended matter, ignited at 550°C. .......| .. ... oo e TR feeerrerenn P PR P
12 | Residue on evaporation, dried at 105° [ b ieenrereareaaaees [ reee.
13 | Ignition loss 2t 550°C. ..vevriervenenanns v eerretieeraanad Cenree e . 188 fieiiiieeineana
14 | Specific conductance, micromhos at 25°C 30,0 116 1,149 1,136
15 | Calcium (Ca) ....... rerecaeaas eveeread . e eaaeaas TR e 65.2 51.5
16 | Magnesium (Mg) ........... T e eeeratene i 6.4 10.7
171 lron (Fe) Total .. e vreeaeennernnnasnanan .o 1.0 0.05 0.18 0.04
18 Dissolved...ccevennnn. veasers e treseaean sereaanas P oo 0.02 0.00
19 | Manganese (Mn) Total .......ceievennaens 0.10 Trace 0.55 0.30
20 Dissolved ...... reenna S P .o 0.07 0.02
21 [ Aluminum (AL} covvnvninreinennnoavaosens] cnvannsan [P eeenea ereerneneas 0.04 0.07
22 [ Copper (Cu) ..vvereverenreneenrnevnensna covennnnnannaonnnedeas Ceceenrase s 0.0 Trace
23 | ZINC (ZN) vuivvenervencnsoaassnrroenroes] vonavercvenosaraasedenetvecinononsenenan 0.0 0.02
24 | Sodium (Na) ... vuuuuceneeanonocnoosnsaae] covannoosserensreodoseeesnesnonnnenanns 160 160
25 | Potassium (K) vvveevrveerreaennrnrsaeene coveneeenuerrarnesdernneonnsonrvosenons 1.1 1.1
26 | Ammonium (NH,) .......... Y PR [ P P, . 0.0 0.1
" 27 { Carbonate (CO3) vvvvuvaennn ereresesnnnes e RN 0.0 0.0
28 Blcarbonate(HCO;) ................ N PR Ceerveennnd Seresanenanreereneas 202 199
29 | Sulphate (SO4) .o.vnverenenes 2 25.5
30 | Chloride (C1) v.vvvvnvrunnan 239
31 | Fluoride (F) vevvvevnnnencnnns 0.2
32 | Phosphate (PQ,) Total ....... Trace
33 Dissolved R PR eraraen PR
34 | Nitrate (NO;) ..... e PR erreaes 0.4 0.1
35 | Silica (Si0O,), colotimetric ....vevevvevcens] vovervonnnne P Ceranaa 9.2 6.8
36 | Carbonate hardness as CaCOs.vvnveennnnns 8.1 36.0 166 163
37 | Non-carbonate hardness as CaCOjs ......... 1.9 2.9 23,2 9.6
38 | Total hardness as CaCOj3 .ccvvvrvnnvonnen. 10.0 45.9 189 173
39 | Sum of constituents ........... R [ e ‘e 618 593
40 [ Percent soditm .. ouervvnuvsnrsanvonnoae] sasnanes [ eereseaane ceeee 65 67
41 } Saturation index at test temperature .. .... [ I T IO D Cheeeraraae +0.8 +0.5
42 | Stability index at test temperatute ,.......0 vhvniaronn.n S 6.7 7.1
43 | Redox potential (mv) .......00.0u.. R [ PN Josvaornanans eenes racerraaaan ereaderarercsnanrnanna .
44 | Hydrogen sulphide (H;S) . cvvvivevencnnrene] vovvernnnns PR e .
45 | Water level at sampling (ft) ....... D T Y P ersanes PN
Remarks * Well No. 2 or mostly well No, 2
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TABLE II (cont’d)
CHEMICAL ANALYSES OF ARMY WATER SUFPLIES

(In parts

per million)

NEW BRUNSWICK - (cont'd)

CAMP GAGETOWN (cont’d)

Deep wells*

Finished water

At cold tap at end
of system

At Anglican
cold water tap

Church Hall
hot water tap

At bhot tap near
end of system

cold water tap

At high school

Apr. 28/60
11

....... R I I R I I Y
sevesacaen ceesasse crsueen tesnecseevay <
Crtesss st edeeccans te e o
..... Ceseesraan B R R R R R )
.............. tresedeceariacrsresanearan
......... veae . Chsecesstcscrersenns
“esteseesenee trederssarsccsnenans .

. Ceseressen tesacqderenssesrsrvtreenns
seenee Ceeasarrses e Ceeevevessasrereaan
..... D R TN tvensresvreacrsann
................... R R R
........ tres s R B R LR R
setssesstsans sesesdecssnsane sas e

BN cateaesees ceee
A NN
..... Crereeeraeaeas
Cieeeraaeraieseaaen
Ceveannean ceaes
....... Ceeeraeenen
cevene cerenes cesnee
..... Cevtereeanennn
N Ceraaen
255
............. .o
Ceveees ceseaeas
....... Cevereataaas
D S PN
...... seeevevsaanna
....... Cresasenanns
ciresnessocnns veens
199
crseeticanitane
Cetetesateceesennan
...... ceseeeccecean
seesusesretestannans
..... teeseenaanaas

June 22/61

StEstererev et anuae

DR R R

teseeerecacirirannn oee
0.60 0.14
......... seessnseredersenriractcantinand
............................ N
.................. S N
Ceteeesetererrenns cederteenns Cettsecannas
creetesieanaan [ Cersessiaane |
ciessen PPN cderetraiieniiannnins
cestersenan S N cereand
Crresssatenaanas [ PO Cerenand
............... L
ceenenns e .
feeeieteiaaeas P N N
creesnens P Cearaaes
teeenenens e cedeses . Creanies
teteeceserentenanans Cetersasvenasans
......... S
........ T
..... S
tesesvcencanan eresediiaiaiiinaen. .
............. PN teasasirsenseen
................ L B
canesses cesarenne sedessoiaroanns cevseenrs
........ teeneasreaidiiiitesanatatisneed
0.0 0.9
D

June 22/61

vessesesue st resn o
..... DR N R R R
Crevsesarse s o
..... feuverea e e
........... YRR

sesuseana seaeceee
............ DRI o

DI IR e nevens
R R P R
..... R EEEEEEEEEEE

Aug. 14/61
17:23

3
8.1
0
0

Aug. 14/61
6

Cveseeaes tacaeas
teeesunne cseenea
crecsunns teveaas
“rtesssresenenaa .
Lt eteannase IR
teters e veseasenn .
R IEEEEREES
DR T R R
....... R

0.88 1.1
034 ... Caeeiaenan .
0,05  |eeiiiiiieiiieeaan
0.0 Chieeraa, cereeaes
0.0  |eeiiiiiiiiiieee .
238 ceeseaes Cheeeeas
) ceenes
0.1 ittt reiaenes
0.0 N cereiean
P R .
25,5 |ereiiiererieneeee
415 feiiic e,
0.63 i,
2.9 Creeeen Ceeeeean .
0.5 P
7.4 Creraaaas Creseeaas
81 |l N
8B.7 i
270 Cereaniiaaasan
900 S
65 eteaeas Cieteenee
+0.8 teceertacseniaas
6.5 ceeeasriaatanaias

ereseane feeanaraee 0.0

* Well No. 2 or mostly well No, 2

Sampled after
¢ontinuous use

!‘ Sampled after

intermittent use

hot water tap
Aug. 14/61
6
T
............ S
....... Ceerereeeesesd
.............. Ceeaee
...... Ceeasusanasanns
.............. . .
N teavena
1Y A Sennresanas
............ carseans
............... oo
.............. tevesens
1 UGN
1S
1S S
0.12
N T SN
.94
............. Cheeaas
....... RN
Y
............... veaees
....... eeertenantane
Joeerenvininn, Ceeeene
deeviiesinanns Cheeaes
........ e eereraans
............... Ceeian
N P RN
............... veenaa
N [P
......... . [
...... Ceeieseneann
et iinaaann P
............. sesesnes
.......... Cereraraeas
................. .
............ tesenase
............. e
............. eaeens
........ PN
0.0
eeiataei e cneaeaan
Sampled after
infrequent use

69949-6—4
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TABLE

I (cont’d)

CHEMICAL ANALYSES CF ARMY WATER SUPPLIES
(In parts per million)
NEW BRUNSWICK (cont'd)

PROVINCE

Camp or establishment .,...,

CAMP GAGETOVN (cont’d)

Source(S) cevuvenrrannran

veravareaveavas

Deep wells*

Finished water

Sampling point ...vesvuirisnsrransnsnnons

cold water tap

At PMQ pumping station

hot water tap

cold water tap

At Anglican Church Hall

hot water tap

N b pd bt bk e bt b bk et
OOV AN WN = O WA BWN -

NN
N

Date of sampling ...........
Storage period (days) ..
Sampling temperature,
Test temperature, ©
Oxygen consumed by KMnOy ....
Carbon dioxide (CO,),(calculated) ..
PH ..covvene.
Colour .....
Turbidity ..
Suspended matter, dned at 105" ........
Suspended matter, ignited at 55 0° PN
Residue on evaporanon dried at 105 Covns
Ignition loss at 550°C. ......oeueut,

Specific conductance, micromhos a’ 25"

Calcium (Ca) ......

tsesrassssan

Magnesium (Mg) .......... heesneaes

Iron (Fe) Total .oouvivuneinnnvonnn eesae
Dissolved ...iviiieniesannan .
Manganese (Mn) Total ., .co.vevnuenrvnns
Dissolved .. .ovvvnvvvan

Aluminum (Al) ....000unuuns e veb e e

Copper (CU) tvvvrvvesovrneasnsonananss .

A Yo 7/ )
Sodium (Na) suvevsrvvesanensnoeavonnons
Potassium (K) ..vevnernnseerrovessansan
Ammonium (NH,) .

Carbonate (COs3).evvvivuvrnvansenn e
Bicarbonate (HCO3) vevvuvnns eevesans -
Sulphate (SO,) ..... eeseavraannen eeean
Chloride (CI) .vvevinsenns eesreransan ..
Fluoride (F) veveveenvvevsnrovernssaneas
Phosphate (PO,) Total ........0ueveun e
Dissolved .. ..ueunen .

Nitrate (NO3) ...... Ceeeseisanrerrernrea
Silica (Si0,), colorimetric .....ccovun.. ..
Carbonate hardness as CaCOs +vovvaven 0.

Non-carbonate hardness as CaCOs vovvvue .
Total hardness as CaCO; ..,

Sum of constituents «veeseaoans PN
Percent sodium.,........ eveaaan

Saturation index at test tempetature ...,

Stability index at test temperature ........
Redox potential (mv) .
Hydrogen sul phide (H;S) «.ovvvvnerinnnns
Water level at sampling (ft) ,....vevvenn..

Aug. 14 /61

Aug. 14/61

Aug. 14/61

Aug. 14/61
6

becevanans S tease
crreasaaas cevearaes ceresananaas .
PP T Cessecsrassaanne
veseeneaen P & teseassansananas
Y
teseseessorasnassssbecnanaans ceereas ..
P S PN
Ceraens Ceereneen el Ceavesacanes
seeeeranaas ceveen [P BN
TR PRI S LT ceeraes
..... . e
D Y A teessireannes ceesee
) S R I
e eeretesetieaans P ceve
2.7 ceeresraans Ceenans
R T teeeerearesaas
Lo eeeiensoaronsannnas
........ S P
................. Ceeesrianaans
. cerecosbeiiiiiaiennen cevees
e S TR LT
Y S Y N T T R P I
B A R R R LY R T R T TR AP RPI
Cerasvrsscsaracaasaliestiesiiiananna D O teanvaseanoreas
veesecaraenns N TN vesveanne T T
T 1 cereasssanenae T hvrassovrnnas ceevsers
D D A B T evecerenana
O P O .
S SN PN P N Y & cesrsanereans ceesane
cevescesesoanas T F Y Y S cevessenansoans
Ceeaverartreanaanans R S B N cerevessenehaaae, seeveennana oo
cesesesans cevaaeas hvevtveereenen D PN
teveernaeneane S N veaas
teecerersetnananas b oseesntteacanens B N [P R sesesesracnn
cesvesaasaans e cesesanaes S P N
cetetaeesaeanas J N I e
Ciersseaseeinanans N N Creenrasann PO ] Cevenenes
B T P PP NN [ T TN
P I O N By N
B U T S ) N R
tesssneeaenaaas hevereriiiiieaae, L P N TR RTTTT
0.0 0.0 T 0.0
Y AT T N I

Remarks

Sampled after
continuous use

Sampled after

heavy and con-
tinuous use

* Well No. 2 or mostly well No, 2
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TABLE II (cont’d)
CEEMICAL ANALYSES CF ARMY WATER SUPPLIES

(In parts per million)
NEW BRUNSWICK (cont’d)

CAMP GAGETOWN Mc GIVNEY.
Deep wells* Deep wells
No.
Administration Area well PMQ Area well
Finished water Raw and finished water
At cold tap,
Bldg.B-18 At pumps
Aug. 22/61 Oct. 22/59 Mar. 14/60 Aug, 29/61 Oct. 22/59 Mar. 14/60 1
6:7 39:81 29:63 20:28 39:81 29:63 2
20.6 4.4 5.6 P 4.4 3
23,0 22.9 25.3 22.1 22,9 25.4 4
..... 5.0 0.1 5.3 T 1
2 3.5 3.5 8 3 3 6
8.3 7.3 7.2 6.9 7.5 7.4 7
0 0 0 0 0 0 8
0 4 0 0.8 0 0 9
...... N P P e I 1]
....... [ T [N A . S AU T & |
876 Cereenas Cheenenes R N . 101 sereesaenaes e e 12
56.0 R Creneees 29.6 Chteee et PR (R Ceeteeesianaaas 13
1,569 1145 93.2 102 128 108,5 14
85.2 16.9. 13.5 15,0 19.6 16.7 15
8.4 1.9 0.9 1.7 1.8 1.3 16
0.12 0.76 0,04 0.28 0.06 0.08 17
0.05 0.11 0.02 . seesasstaasans 0,00 0.02 18
0,95 0.00 <0.05 0.00 0.00 <0.05 19
0.95 0,00 0.0 0.0 0.00 0.02 20
0.05 0.01 0.03 0.0 0.03 0.03 21
0.05 0.0 Trace 0.0 0.0 Trace 22
0.0 0.0 0.02 0.0 0.0 0.0 23
220 2.5 2.2 2.5 3.6 2.3 24
1.3 0.3 0.4 0.4 0.5 0.4 25
................... 0.0 0.5 0.0 0.0 P 13
0.0 0.0 0.0 0.0 0.0 0.0 27
229 41.4 36.8 38.6 61,2 51.8 28
25.5 10.3 8.1 9.9 10.2 8.4 29
357 6.9 2.9 5.0 2.4 1.6 30
0.66 0.0 0.05 0.04 0.0 0.1 31
1.9 0.1 0.0 <0.1 0.02 Trace 32
1.5 BN R [ <0.1 L...... R ererans 33
0.6 1.6 0.1 2.3 0.0 0.1 34
6.6 9.7 8.3 8.9 13 9.3 35
188 34.0 30.2 31.7 50.2 42,5 36
59.3 16.0 7.3 12.6 6.1 4,7 37
247 50.0 37.5 44.3 56.3 47.2 38
821 70.7 54.6 65.1 81.1 65.8 39
66 9.7 11 11 12 9.5 40
+1.0 -1.3 ~1.6 -1.9 -1.0 -1.1 41
6.3 9.9 10 11 9.5 9.6 42

* Well No, 2 or
mostly well No, 2

69949-6—4%




PROVINCE

TABLE II (cont’d)
CEEMICAL ANALYSES CF ARMY WATER SUPPLIES

(In parts per million)

N.B. (concl’d)

QUEBEC

Camp or establishment ............

esoaed

Mc GIVNEY (concl’d)

CAMP BOUCHARD, near STE. THERESE

Source(s) v.ovuen.n et eaenn eereneneaed Deep wells Deep wells
No.
PMQ Area well Well No. 1
Raw and finished water Raw water
Sampling poifit .. veveuenaess tecsesanease At pumps At pumps
1| Date of sampling ....cvvuviveceraers ved Aug. 29/61 Oct. 8/59 Feb. 10/60 Aug. 22/61
2 | Storage period (days) .......... Ceereenn 20:28 13:35 61:96 10:15
3 | Sampling temperature, °C.vvvnvevnraaas 5.6 7.2 7.2 7.8
4 | Test temperature, °C. vvvvnninennnns e 22.2 25.3 25.9 23.0
5 | Oxygen consumed by KMnO eeeereenas . {4 o N FR R 8.4
6 | Carbon dioxide (CO,), (calculated) P 14 2.5 3.5 2
VA ) ; S teteensseeseerensrene 4 6.9 8.3 8.2 8.4
Bl Colour.vusinieinineeriansnenenennannsd 0 20 25 25
9| Turbidity ..vvvvvnvinriverenecnnnonss . d 0 0 1 0
10 Suspendedmatter,drledat105 T heeeaeensees
11 Suspendedmatter,1gn1tedat550°C...... eeeeae R N
12 | Residue on evaporation, dried at 105°C. .| 111 376 F 405
13 | Ignition loss at 550°C. ,.viviierernnannld 20.0 36.4 et ieveanen eeeeae 40.4
14 | Specific conductance, mlcromhos at 25° 139 645 640 687.5
15 | Calcium (Ca) ,.ovivvnvesanes Ceeereanan 19.2 7.0 6.4 4,2
16 | Magnesium (Mg) ...... et ieeenran, .. 1.6 8.4 8.6 10.9
17 | Iron (Fe) Total .......... Cereneaa NN 0.31 0.11 0.12 0.06
18 Dissolved ...vvuese Ceseeenans 0.00 0.02 0.00 0.03
19 | Manganese (Mn) Total ............. . 01 |, ..., Ceeeaeeiaaeea <0.05 0.00
20 Dissolved ............ . 0.01 0.00 0.00 0.00
21 { Aluminum (Al) ............. cereessens . 0.02 0.05 0.0 0.08
22 | Copper (Cu) ....... retsecnrue eeieses 0.0 Trace 0.0 0,07
23 | Zine (Zn) cvviviininarnnanns 0.0 0.0 0.0 0.1
24 | Sodium (Na) ......... 6.1 129 125 137
25 | Potassium (K) ............ 0.4 9.8 9.1 9.1
26 | Ammonium (NH,) .... 0.0 0.3 0.1 v eseseacanee s
27 | Carbonate (CO;) 0.0 0.0 0.0 2.4
28 | Bicarbonate (HCO3) .vvivuvnninnnennnns 64.6 337 334 348
29 | Sulphate (504) cseersvavsvne seveenansy . 9.8 10.6 8.8 10.2
30 | Chloride (Cl) v evvrvrnrennnnne eeenaan 2.7 36.4 32.4 43,8
31 | Fluoride (F)....... N Cierrananes 0.18 1.1 1.0 1.5
32 | Phosphate (PO,) Total,......... ceeseas <0.1 2.6 2.0 2.2
33 Dissolved ....vvvvuvand <0.1 evessevenassrssns T . 2.2
34 | Nitrate (NO3) covvvvvnnanennannson cenas 0.7 0.9 0.1 1.2
35 | Silica (8i0,), colorimetric .vveviveeeera. 10 11 9.2 10
36 | Carbonate hardness as CaCO3 ........n. 53.0 52.0 51.5 55.4
37 | Non-carbonate hardness as CaCOy.,..... 1.5 0.0 0.0 0.0
38 | Total hardness as CaCO;3 v.vvvvevnenonsd 54.5 52,0 51.5 55.4
39 | Sum of constituents .......... heeeeres 82.9 380 367 404
40 | Per cent sodium ,......vv0ieeunnernn e 19 81 8l 81
41 | Saturation index at test temperatute N ~1.5 +0.1 0.0 0.0
42 | Stability index at test temperature ....... 2.9 8.1 8.2 8.4
43 | Redox potential (mv) ....... et ererseridecierannaas ] R SN e reverenne et ereseenerrens
44 | Hydrogen sul phide (H;S) ....... R Y S eeeraaanen . et eeraaane [ hee
45 | Water level at sampling (ft) ........... .. Normal 39 39 Jeieeees PN e
Remarks
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TABLE II (cont’d)
CBEMICAL ANALYSES OF ARMY WATER SUPFLIES

(In parts per million)
QUEBEC

CAMP BOUCHARD, near STE. THERESE

Deep wells
No.
Well No, 1 Well No. 2 Well No. 4 Mixed wells
Raw water Raw water Finished water
At pumps At pump At pump At tap, Bldg.No. 29 At tap, Bldg. No. 39
April 11/62 Oct. 8/59 Feb. 10/60 Feb. 10/60 Oct. 8/59 Oct. 7/59 1
7:13 13:35 61:96 61:96 13:35 14:36 2
Ceneriesreanes 7.2 7.2 7.2 e .. 7.8 3
24.4 25.2 25.6 25.4 25.3 25.2 4
........... 8.0 8.0 5
4 3.5 2 3 3.5 3 6
8.2 8.2 8.5 8.1 8.2 8.2 7
25 35 40 5 30 30 8
0 1 1 0.4 0 0 9
............. R S ! L A I 1
edereeerasinna R S Y N e 11
........... 492 N 402 350 12
Creteeneaeeiaaana 48.8  Laiaiiiiaiaiees PR Ceree 42,0 45.2 13
700 845 941 410.5 726 721 14
4,2 8.0 7.5 61,7 7.2 7.6 15
11.7 10.3 10.2 9.3 9.4 9.3 16
0.24 0.04 0.12 0,21 0.05 0.14 17
0.01 Trace 0.06 0.00 0.00 0.00 18
0.01 |t 0.05 0.05 e e e e 19
Trace 0.00 0.02 0.00 0.00 0,00 20
0.0 0.0 0.0 0.03 0.02 0.05 21
0.0 Trace Trace Trace Trace Trace 22
......... PN 0.0 0.05 0.0 0.05 0.0 23
135 168 190 11.0 142 144 24
9.8 11.0 10.9 2.6 10.2 10.2 25
0.5 0.3 0.2 0.1 0.1 0.1 26
0.0 0.0 7.6 0.0 0.0 0.0 27
354 385 369 241 357 354.5 28
10.4 16.1 21.0 19.1 11,6 11,9 29
47.2 75.2 98.2 1.8 52.3 52.9 30
1.4 . 5 0.0 1.2
2.5 3 0.2 2.5
2.3
0.4
8.9
58.7
0.0
58.7
403
81
~0.2
8.6




TABLE H (cont’d)

CHEMICAL ANALYSES OF ARMY WATER SUPPLIES

PROVINCE

(In parts per million)
QUEBEC (cont’d)

Camp or establishment ,.........

CAMP BOUCHARD, near STE,
THERESE (concl’d)

PMQ AREA, STE FOY

SOULCE(S) vuvvevssrnrernnnnnsessnsonnnnes Deep wells Ste Foy Municipal Supply — wells
No
Mixed wells
Finished water Finished water
Sampling point ,...... Ceereenesessneanana At tap Bldg No. 39 At tap, 2543 Pierre Martin St.

1| Date of sampling ............ P Feb. 10/60 Aug, 22/61 Oct. 8/59 Jan, 19/60

2 1 Storage period (days) ..vvvvuvnnnevrnnnnn . 61:96 10:15 13:24 57:107

3 | Sampling temperature, ©°C. v.vrvrernnnns . 8.9 83 ...l Ceveees P

4 | Test temperature, °C. ......... Ceeireeees 25.3 23.2 25.2 27.2

5 | Oxygen consumed by KMnO,...... PR 8.3 3.7

6| Carbon dioxide (CO,),(calculated) ..... 3.5 3 4 2

7| pH.euunt Cebeeseeane Ceeisesstearenans 8,2 8.3 7.9 8.2

8| Colour ...... hereest st rarees PPN .. 30 25 5 0

9| Turbidity .,.vvvvivenen e teesesaeessanes 0.4 0 4 2
10 Suspendedmatter,dnedat105°C. D DR 1.8 eenteenas Ceeeeaes
11 | Suspended mattet, ignited at 550°C. ,......{ceeennnnn.. F R Ceveenas 0.4 Ceeeeraaes
12 | Residue on evaporation, dried at 105°C, ... | viieerenvnnnn. 443 561 Ceeeeeeareaaaes
13 | Ignition loss at 550°C. . vvivvrnnesgnons].n Cereeseesseraeend 48,0 96.8 e ebsss et siaraeeae
14 | Specific conductance, mictomhos at 25°C 719.5 688 893.5 1,004
15| Caleium (Ca) vovvvsevenneennnne ceessean 7.2 4.8 84.8 85.5
16 | Magnesium (Mg) ........ P, . 9.2 10.3 16.4 14.7
171 Iron (Fe) Total ..vvuiviveriennnsonenneens 0,11 0,17 0.79 0.17
18 Dissolved ...vvuiivreerennnnnns 0.02 0.05 0.09 0.00
19 | Manganese (Mn) Total ........... eveeans <0,05 0.00 0.64 0.40
20 Dissolved ............. Ve 0.00 0.00 et rearaearaaaenean 0.38
21 | Aluminum (Al) ...vvvrevninreenn.. verens 0.0 0.04 0.09 0.08
22| Copper (CU) vvvrvvnrsnrnssanns P Ttace Trace Trace 0.2
23| ZINC (Z0) vovvnsernrsnroninrseanaeenns . 0.0 0.0 0.1 0.05
24 | Sodium(Na) cuvvsrenrevernnensns PPN 136 137 64.0 88.0
25| Potassium (K) t.ivuuvsrnenininnnncesons 9.7 9,1 1.4 1.3
26 | Ammonium (NH,) .............. ' [ N [ PN
27 | Carbonate (CO3) +vuunn.. ereeeans v 0.0 0.0 0.0 0.0
28 | Bicarbonate (HCO3) vuvveurvrvenrenensen . 352 348 178 186
29 | Sulphate (SO,) ........ Creveevessaeransas 10.0 10.8 34.4 37.5
30| Chloride (CI) vvvuuinrnnireernninonnnss 49,1 45.6 174 205
31| Fluotide (F) vvvvueennvnsunnenoonsonsuns 1.0 1.4 0.0 0.0
32 | Phosphate (PO,) Total ,............... .. 2.4 2.5 0.06 Trace
33 Dissolved s.vvvvvvn... PP PR v 2,2 ereenne. PP P
34 | Nitrate (NOs) v0vvrvvvrnevesenns thesesan 0.4 2.2 0.9 0.2
35 | Silica (Si0,), colotimetric ,....... PPN 8.9 11 10 9.0
36 | Carbonate hardness as CaCOjz.vvvenennn.. 55.7 54.3 146 152
37 | Non-carbonate hardness as CaCOs ........ 0.0 0.0 133 122
38 | Total hardness as CaCO;...... Cesaaesaes 55.7 54.3 279 274
39 | Sum of coNStituents .., uvruvreorrocnorons . 407 406 474 533
40 | Per cent sodium.,........ et b eaneras 81 82 33 41
41 | Saturation index at test temperatute ,...... 0.0 ~0.1 +0.5 +0.8
42 | Stability index at test temperature ,,..... . 8.2 8.5 6.9 6.6
43 | Redox potential (MV) ....vvvsvrnnnrnrsen Joverenenvrnnrnnsnecshoennnn, [N [ PR, O N
44 | Hydrogen sulpnide (H,S)........ reseee e, e et et aese e
45 | Water level at sampling (ft) Chereen O PP N reeienean

Remarks
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TABLE II (cont’d)

CHEMICAL ANALYSES OF ARMY WATER SUEILIES
(In parts per million)
QUEBEC (cont’d)

PMQ AREA, STE FOY CAMP VALCARTIER, near QUEBEC
Ste Foy Municipal Supply — wells Deep wells
No.
Well No. 3
Finished water . Raw and finished water
At tap, At tap, 274 Jean Lebarge S A
2543 Pietre Martin St P ean Lebarge St. t pump
Aug. 23/61 Oct. 8/59 Jan. 19/60 Aug. 23/61 Oct. 22/59 Feb. 10/60 1
. 9:14 13:24 57:107 9:14 27:33 55:90 2
tetetensrasererenaacdertiacioacnne vesaodessanaasns 9.2 7.8 3
23.4 25.3 27.2 23.4 23.0 24.3 4
5.0 3.9 b eseecsetaeentraes 5.4 R I |
2.5 5 3.5 3 3 6
p 8.1 7.8 7.9 8,1 7.0 6.4 7
5 5 0 5 10 0 8
4 2 2 15 2 0 9
0.0 T e o S N I ¥ |
.............. 593 Ceteeerasseareraresns 491 50.8 Neseeranenaasesans 12
s aaee e areans 79.2 rrerieseeereas 62.4 9.2 fiee.. veeaseeeeaas 13
895 952.5 973 782 59.9 32.5 14
73.3 85.0 82.5 715 5.5 2.7 15
14.9 16.6 15.1 13.1 1.8 0.7 16
2.2 0.50 0.24 1.2 0.39 Trace 17
0.25 0.02 0.00 0.04 0.04 0.00 18
0.44 0.13 0.40 047 |l NP <0.05 19
0.38 ... s erenean 0.11 0.38 0.01 0.01 20
0.1 0.12 0.11 0.08 0,03 0.0 21
0.0 Trace 0.10 0.0 Trace Trace 22
0.0 0.0 0.01 0.0 0.05 0.15 23
80.1 80,0 83.0 64.8 1.8 1.3 24
1.8 1.7 1.2 1.9 0.4 0.6 25
....... 0.0 0.0 26
0.0 0.0 0.0 0.0 0.0 0.0 27
189 187 177 193 19.1 11,3 28
39.0 36.6 37.3 37.0 4.8 2.8 29
161 191 192 129 3.5 0.7 30
0.14 0.0 0.0 0.14 0.0 0.1 31
0.0 0.08 Trace 0.11 0.04 0.0 32
| 0.0 cereerrresaann PPN ceenes Ceesesaann <0.1 esastsessaasannans Y I 33
| 2.3 1.2 0.0 1.0 0.6 0.3 34
| 2.0 2.5 8.7 2.0 15 12 35
155 153 145 158 15.7 9.3 36
89.2 127 123 73.9 5.4 0.3 37
244 280 268 232 21.1 9.6 38
476 514 508 423 43.1 27.2 39
41 38 40 37 15 21 40
0.7 +0.5 +0.5 +0.7 —-2.4 -3.5 41
6.7 6.8 6.9 6.7 11 13 42
[N eeennaena eebseereranaaa R P eaaana cerraracas Cerariarrerecnn eeeaaenes FR N SN veed 43
hereseraas S B Cienesens R veead 44
hrerecranes RN B D 44 belowfloor & . . . . ., vereed 45
level
|
:
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PROVINCE

TABLE 11 (cont’d)
CHEMICAL ANALYSES OF ARMY WATER SUPFPLIES

(In parts per million)
QUEBEC (cont'd)

Camp ot establishment.,.....

sresenseanaas

CAMP VALCARTIER, near QUEBEC (cont’d)

Source(s) ....... e rres ettty Deep wells Tells
No.
Well No. 3 Well No. 27
Raw and finished water
Sampling point ... ..ivrreennnenvnsorrnne At pump
1| Date of sampling ........... Ceeieenaaae Aug; 22/61 Oct. 22/59 Feb, 10/60 Aug. 22/61
2 | Storage period (days) vovevverinenes eeeee 637 27:33 55:90 6:7
3 | Sampling temperature, °C. .. ..ivvvvennnn. 8.9 9.6 7.8 8.9
4| Test temperature, °C. ..... e, 22,9 23,0 24,2 22.8
5| Oxygen consumed by KMnO,..... [ PO evsens et e Ceenen R PR
6| Carbon dioxide (CO,),(calculated),........ 3 4 5 6
VA ") s T et iieer e 6.7 6.7 6.6 6.6
8| Colour ... e.vveivinnnnnnns Ceeesenresens 0 0 0 4]
Of Turbidity .. .uveiniennnrnernenvonenoncnn 0 0 0 0
10| Suspended matter, dried at 105%°C. ...ovvv]ieiviniiinrnnnnniiiiiiinna., . Ceereriiiteteans Cheeeereraiiieaaaes
11 | Suspended matter, ignited 2t 550°C. .ovvvvsfovrrennns P A JR AN A eereeas P .
12 | Residue on evaporation, dried at 105°C. ... 26.0 (<77 1 48,0
13 | Ignition loss at 550°C. vovvrivevnnrnennse 10.0 30.4 PPN essasreneas 20.0
14 | Specific conductance, micromhos at 25°C. . 27.1 55.5 55.3 61.7
15| Calcium (Ca)..... e treirieresaaaen P 2.1 5.6 5.5 6.0
16| Magnesium (Mg) ....cvvverennrecanne vees 0.8 1.3 1.4 1.7
17| Iron (Fe) Total ......... eseesenns veeses 0.14 0.09 0.00 0.01
18 Dissolved ............. eraeense 0.02 0.02 0.00 Trace
19 | Manganese (Mn) Total ......evvvvennnnsns 0.00 0.00 £0.05 0.00
20 Dissolved ......... eeean 0.00 0.00 0.02 0.00
21| Aluminum (Al) ......covvivennns tesassann 0.0z 0.06 Trace 0.02
22 | Copper (Cu)ouvuruvnnns Cheereisaereraaes 0.01 0.0 Trace 0,01
23| ZI0c (ZR) v.viieiiier i eenaaaan ceres 0.0 0.0 0.0 0.0
24| Sodium (Na) ,......0000vnn. eereaan cesens 1.3 1.5 1.5 1.9
25 | Potassium (K)............. Cereerieenans 0.6 0.5 0.6 0.7
26 | Ammonium (NH) oo viveinvnnnnnnennes. P 0.0 0.0 .
27 | Carbonate (CO3) vevuivvnnrnnnnnn sreseanna 0.0 0.0 0.0 0.0
28 | Bicarbonate (HCO3) .. vvvvevnrrnnrrnanans 10,2 12.4 13,8 14.9
29 | Sulphate (SO4) v.vvevvernnrenseeen vesens 3.1 5.6 3.9 4,3
30 | Chloride (C1) vuvovvunenann.. Cevereenean . 0.6 4.2 4.0 4,2
31| Fluotide (F) .vovvveennneennnn ieseraees 0,02 0.0 0.1 0,02
32 | Phosphate (PO,) Total .........0.n.. <0.1 0.01 0.0 0.19
33 Dissolved ,....vvvevvan. 0.1 S 0.18
34| Nitrate (NO3) cvvvererrrnnnnnnn 1.1 3.0 1.0 4,8
35| Silica (Si0Q,), colorimetric ......... eeeea 135 13 13 14
36 | Carbonate hardness as CaCO3 ..vvueuvnenns 8.4 10.2 11.3 12,2
37 | Non-carbonate hardness as CaCO; ........ 0.1 9.1 8.1 9.9
38| Total hardness as CaCOjz.vevannernnns . 8.5 19.3 19.4 22,1
39 ] Sum of constituents ............. Cereenaa 28.1 41.3 38.0 45.3
40| Percent sodium ,........000vernnnnns 23 14 14 15
41| Saturation index at test temperature ,,..... -3.4 -2.9 -3.0 -2.9
42| Stability index at test temperature ,.,..... 13.5 12.5 13 12
43 | Redox potential (mv) ....vvvuuervennnnnn S P N eeeaees ererean eeeeeeenan et receeeieenn vee
44| Hydrogen sulphide (H,S) .vovuuenvenverendlvee et reesieneas P ereeen PPN .o
45| Water level at sampling (ft) ..... Ceesieas 42 below e reir i P 27 36
floor level
Remarks
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TABLE II (cont’d)
CHEMICAL ANALYSES OF ARMY WATER SUPPLIES

(In parts per million)
QUEBEC (concl’d)

CAMP VALCAR YIER, near QUEBEC (concl’d)

Wells
No.
Well No. 28 Mixed wells
Raw and finished water Finished water
At tap,
At pump At taps Bldg. No. 523
Oct. 22/59 Feb. 10/60 Aug. 22/61 Oct. 22/59 Feb, 10/60 Aug. 22/61 1
27:33 55:90 6:7 27:33 55:90 6:7 2
9.4 7.8 8.9 7.8 7.8 8.9 3
22.9 24.0 22,9 23.0 24.2 22.9 4
.................................... R P S PN I |
5 6 7 4 7 8 6
6.7 6.6 6.6 6.9 6.5 6.5 7
0 0 0 0 0 0 8
0 0 0 0.8 0 0 9
.................. [ O S U B X ¢
........................ R o R N 2
54,8  |..... i e 44,0 61.2 daiee.. Ceveereaanen 46.8 12
28,0 |eiiieaes evecenesanH 18.4 23,6  fesees Ceeerreceaans 24,4 13
56.5 63.8 59.8 59.0 56.6 62.6 14
5.2 5.9 6.1 6.0 5.2 5.9 15
1.1 1.2 0.8 1.7 1.3 1.8 16
0.09 Trace 0.03 0.28 0.04 0.08 17
0.01 0.00 0.02 0.00 0.00 0.03 18
................... <0.05 0.00 <0.05 0.00 19
0.2 Trace 0.00 0,00 0.00 0.00 20
0.0 0.07 u.0 0.03 0.05 0.02 21
0.07 0.0 0.05 0.0 0.04 0.11 22
0.0 0.02 0.0 0.0 0.1 0.2 23
2.4 2.6 2.8 1.8 2.3 2.0 24
0.7 1.2 1.2 0.5 1.1 0.7 25
0.0 0.0 i 0.0 0.0 e 26
0.0 0.0 0.0 0.0 0.0 0.0 27
14,9 16.5 16.3 19.7 15.7 15.1 28
6.1 7.6 5.8 5.0 7.0 4.8 29
1.8 1.8 2.0 3.4 1.7 4.6 30
0.0 0.1 0.02 0.0 0.1 0.02 31
Trace 0.0 <0.1 0.03 0.0 <0.1 32
................... 0.0 <0.1 0.0 <0.1 33
3.0 2.5 6.5 0.2 2.0 4.8 34
13 13 13 15 13 14 35
12,2 13.5 13.4 16.2 12,9 12.4 36
5.3 6.3 5.2 5.8 5.3 9.7 37
17.5 19.8 18.6 22.0 18.2 22.1 38
40.3 43.9 46.5 43,8 41,7 46.1 39
22 21 23 15 20 16 40
-2.9 -2.8 -2.9 -2.5 -3.0 -3.0 41
12.5 11 12 12 12.5 12.5 42
e teaen e O et eese e P P . . e erteeeeee ey 43
..... O (S N S T L L R R LR Ceresrsarensansaenq 44
et ieearsaenaaes B 44 r.. DN B

69949-6—5
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TABLE 1II (cont’d)

CHEMICAL ANALYSES OF ARMY WATER SUPPLIES
(In parts per million)

PROVINCE ONTARIO
Camp or establishment ...... [P ceue CAMP BORDEN
Source(s) ..... Ceeeeeas ceteasrinanans Deep wells
No.
Well No. 1
Raw water
Sampling point ..... SRRy swsnssazsans At pump
1 | Date of sampling ....... Ceenaera. Ceeean Oct. 19/59 Feb. 8/60 Dec. 2/60 Aug, 23/61
2 | Storage period (days) ....... [N 30:36 37.87 6:11 5:6
3 | Sampling temperatuce, °c....... ereeneaen 10,0 9.1 8.9 9.4
4 | Test temperature, °C.......... dreesraanan 23,2 27.0 22.5 23,1
5 OxygenconsumedbyKMnQ..... veverel teveeiininiia .o Cebeereenanane 3.2 evesrerenanan ve
6 | Carbon dioxide (COy),(calculated) . ves 2,5 3 3.5 2
7 |pH. iearsen erecaasasecaiaanes 8.1 8.0 7.9 8,2
8 Colour ...... Ceieeeas Ceeaanea secenasae . 10 0 1s 0
O {Turhidity vovveveinnnnnnaanns ceesearanaas 0.5 0 0.8 0
10 | Suspended matter, dried at 105°C. +vvvnnna] coveierenensennenidennns Ceeereeaas B T
11 Suspendedmatter,1gn1tedat559°c. S B fetearens Ceretteteiariaans .
12 | Residue on evaporatlon, dried at 105° ..... 216 ereinerees ceenaae Chetreciaesaneeens 188
13 | Ignition loss at 550°C......... . 44.8 ..., eeeaeaen F T Y 24,0
14 | Specific conductance, mxc:omhos ac 25 C. .. 371 390 364 334
15 {Calcium (C2) ....vvvvinnennns eessennans 37.8 410 35.0 31.6
16 | Magnesium (Mg) ..covvnennsnnns essenaan 16.2 16.4 16.6 14.0
17 | Iron (Fe) Total...... eeaees ereennes 0.16 0.14 0,31 0.26
18 Dissolved.....cv0uuus N 0.01 0.00 0.13 0.14
19 | Manganese (Mn) Total .....viiieninnnnned civeirineieianens 0.05 0.05 0.00
20 Dissolved ........... e 0.00 0.00 0.02 0.00
21 | Aluminum (Al) ..... eessseassrasvrrne . 0.04 0.04 0.0 0,03
22 { Coppet (Cu) ........ erreean cerreneens .. 0.0 Trace 0.0 0.01
23 | Zinc (Zn) ....vveen. teeseesassensoncasas 0.0 0.0 0.0 <0.05
24 | Sodium (Na) ...uveevrvecnannanssonnsans 16.6 14.5 17.0 16.7
25 | Potassium (K) coevvveeeerans veressnane . 1.1 1.1 1.4 1.2
26 | Ammonium (NH,) ....... venssaasen 0.1 0.0  |iieiiienien sessneanas I
27 | Carbonate (CO3) vuvvvnvrsnssnoenannns veed 0.0 0.0 0.0 0.0
28 | Bicarbonate (HCO3) v.oivvsnvinuoacnnonanns 203 201 203 191
29 | Sulphate (SO,) ivevivercracernnnnsvinnss 5.3 4.8 3.6 2.4
30 |Chloride (Cl) .oovvivvverineninvinaarean. 18.5 20.1 16.1 10.6
31 | Fluoride (F) vevuieevicrenaanrrsnrosennns 0.0 0.0 0.2 0.2
32 | Phosphate (PO,) Total .v.vvvuvurunrnanass 0.04 Trace 0.0 £0.1
33 Dissolved voovvervvacnnes] vauss S eeeeenes 0.0 0.1
34 | Nitrate (NO3) vvvvvvrroanensrascnnnensse 0.4 0.0 0.0 4.1
35 | Silica (Si0,), colotimetric ...veveesreerars 16 16 16 16
36 | Carbonate hardness as CaCOp ... .vnnn eee 161 165 156 137
37 | Non-catbonate hardness as CaCOj vuvvonnns 0.0 3.6 0.0 0.0
38 | Total hardness as CaCO; ...... PN 161 169 156 137
39 | Sum of constituents ,....... errrrsees . 212 213 206 191
40 | Pet cent sodium ...... 18 16 19 21
41 | Saturation index at test temperature ...... .s +0.4 +0.4 +0.2 +0.4
42 | Stability index at test temperature ,........ 7.3 7.2 7.5 7.4
43 Redoxpotennal(mv) SN P teresseneaaes ieesseerarianan veelhasana
44 | Hydrogen sulphide (HyS) »eeeeervoaaner-s ol vervraans P P teresesraanens teeerbeerisnannaes v ecsesiuscannnean
45 | Water level at sampling (ft) .. ..oovveuneens 16 ft drawdown 16.2 ft dzawdown 34 25

Rematks
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TABLE II (cont’d)
CHEMICAL ANALYSES OF ARMY WATER SUPPLIES

(In parts per million)
ONTARIO

CAMP BORDNEN (cont’d)

Deep wells
No.
Well No. 2 Well No. 4 [ Well No. 5
Raw water
At pump At pump At pump
Aug. 23/61 Oct. 19/59 Feb. 8/60 Aug, 23/61 Oct. 19/59 Feb. 8/60 1
16:34 30:36 37:87 16:34 30:36 37:87 2
7.5 8.9 8.9 9.4 8.9 9.0 3
23,1 23,2 27.0 22,9 22,9 26.8 4
.................................................................................................................... .S
2 2.5 3 2 2.5 3 6
8.3 8.1 8.0 8.3 8,2 8.0 7
5 10 0 5 10 0 8
................... 0.5 3 4 0.5 2 9
..................................................... 5.9 U I (¢
........................................................ 0.0 . I 8
225 7 S 225 243 fiieiiiieieneannas 12
59.6 60.8 = fiiiieeciiiiiiienaond 40.0 3 13
399 343 360 354 410 409 14
52.6 45.9 41.2 45.6 56,9 48,7 15
16.6 13.4 13.8 15.5 15.6 15.3 16
0.55 0.12 0.28 0.87 0.20 0.22 17
0.00 0.01 0.00 0.00 0.02 0.00 18
0,01 eiaieiieiiienenees 0,05 0,07 iiiieiirriisnnanans 0.05 19
Trace 0.00 0.01 0.00 0.01 Trace 20
0.1 0.06 0.06 0.09 0.07 0.06 21
0.0 0.0 0.0 0.0 0.0 0.0 22
0.0 0.0 0.0 0.0 0.0 0.0 23
6.8 8.3 6.4 7.2 6.8 5.8 24
1.4 1.0 1.0 1.2 1.3 1.2 25
................... 0.1 0.0 0.0 0.0 26
0.0 0.0 0.0 0.0 0.0 0.0 27
229 217 196 223 235 205 28
10.3 6.3 5.2 6.8 11.6 10.9 29
13.5 2.4 3.4 2.2 13.1 10.3 30
0.2 0.0. 0.0 0.1 0.0 0.0 31
«<0,1 0.04 Trace <0.1 0.03 0.05 32
<0.1  l..... e T ceee <0.1 T T ceeieean) 33
0.8 0.2 0.0 0.9 0.0 0.0 34
15 17 15 16 15 15 35
189 17¢ 159 178 192 168 36
11.4 0.0 0.0 0.0 13,7 14.9 37
200 170 159 178 206 183 38
230 201 170 191 236 208 39
6.8 9.5 8.0 8.0 6.6 6.3 40
+0.8 +0,5 +0.4 +0,8 +0,7 +0.5 41
6.7 7.1 7.2 6.7 6.8 7.0 42
............................................. gt PP B
.................................................................................................................. 44
38 65 ft drawdown 30 ft drawdown 45 20 ft drawdown 5 ft drawdown 45

69949-6—53%
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TABLE 1I (cont’d)
CHEMICAL ANALYSES OF ARMY WATER SUPPLIES

(In parts per million)

PROVINCE ONTARIO (cont’d)
Camp or establishment ,........ eeaeeead CAMP BORDEN (concl'd)
Source(s) ..eese erareaaas e e Deep wells
No.
Well No. 5 (concl’d) Mixed wells
Raw water Finished water
Hydrant No. 166,
Sampling point «vvvieerseianrernnass ceaes corner SJ;II?JI;.t"and Sask. ”gﬁ‘s"}{’_“g}‘jale'
1 | Date of sampling ., .... e eeeta e Dec. 2/60 Aug. 23,/61 Nov. 10/61 Nov. 10/61
2 | Storage period (days) ....uvueas . 6:11 16:34 7 7
3 | Sampling temperature,oc. 8.9 9.2 R N eereea. e raeasae
4 | Test temperature, °C. oovvvvvnnnrnennnaans 22.5 23,1 bve e PPN PR
5 | Oxygen consumed by KMnO4 ....... 2.8 Ceerevesraanes e aaen cererasas edvesei s N
6 | Carbon dioxide (CO,), (calc ulated) N 4 L 2 A erererenes .o eesaeanan .
R 1) < S e 7.9 8.2 7.8 7.%
8 | Colour...... heeaas veaanas veeiaaes 15 2 R Ceeraaeaas P PN aens
O] Tuthidity .vvvvvnevrvereconorosransnonos 3 2 et caeareaes P RS IS enanaees .
10 | Suspended matter, dried at 105°C. o uuneun|oevinnnnen R eereeeneeeenas . erreiiieeneaab i s cee
11 | Suspended matter, ignited at 550° ....... P O P P earaeaes .
12 | Residue on evaporation, dried at 105°C. P I raeasaeas 273 e e searaaas e Ceeseaians
13 | Ignition loss at 550°C. .ovveiuvniniaiiins e reene e, 45.6 0 feeeeivrnanciineans D
14 | Specific conductance, micromhos at 25°C. .. 412 432 vesenesesensees vevaea [ PPN
15 | Caleium (Ca) vuvevervsaansosasssarvsnnns 54,6 56.7 55.2 45.8
16 | Magnesium (Mg) ....vvveens feeteasrsaneas 16.6 17.0 16.2 15.1
17 | Iron (Fe) Total ....covevunvecnnnes eeeea 0.60 0.49 224 44
18 Dissolved ......... herreaesaee 0.10 Trace feesesnseeasans evenan Cereiaes RPN .
19 | Manganese (Mn) Total ..... eeeeenes P 0.05 0.03 e iaaneeaas [P P [N .
20 Dissolved ..., cvevinvunnn 0.04 0.00 hrerr esasanae v oo Peeeans
21 | Aluminum (Al)....ovevinnnie viennn P 0.0 0.09 et e iieeaes vevevesacsidditrerioareananns .
22 | Copper (CU) ..vuvvvnsrnsans [P .. 0.0 0.0 livvieiireeannnn . et eaae i ..
23 | ZInc (ZN) o it iir sy 0.0 0.0 et v ecaanannns P P P ieraaas .
24 | Sodium (Na) .,...... eraanas Vasesaes 6.9 0 A cheaeeas
25 | Potassium (K) . ..ovvervenrseracnonosnnas 1.6 ) R P .,
26 | Ammonium (NH,) .......... S S JS A M P eeeaaas eeeanas
27 | Carbonate (CO3) +.vuvun.n [N 0.0 0.0 ereees eeereaaassand PP ves veees
28 | Bicarbonate (HCO3) .....c.ovvevnvivaaans 236 238 erreirieaeaaaasd veereias vearaens
29 | Sulphate (SOz)...... PPN D reasessans 11.0 2.6 Ceeviaacae s veaeadesaaes e irasesas
30 | Chloride (C1) ., .vvuuvuuss e raisasaees 13.1 9.t L....... e ederaieas PR ..
31 {Fluoride (F) ..o ivuiinerennnvesannss 0.0 0.1 P evereertesrsdianasaas Cedaeaan .
32 | Phosphate (PO,) Total ............. 0.0 0.13 e Cereaseaned resaeeas e
33 Dissolved ........ T €0.1 |ieeie... . eeann . Cerereensenans ..
34 | Nitrate (NO3g) oo v vvveaevunn Cereseraess 0.0 1.0 tersaseasaenareneaad ereseesseis e .
35 | Silica (Si0,), colorimetric ,.......... ceees 14 15 ey tereren e iaaaed ieeieeas veeeeaees
36 | Carbonate hardness as CaCO; ..... . Ceeaas 193 196 iveenns Cheeenaeaes S
37 | Non-carbonate hardness as CaCO;z ...... . 11.6 16.4 vessanserean P edesieenaas veseesaes
38 | Total hardness as CaCOy «.oveuves caves Ve 205 212 204 177
39 | Sum of constituents ........... ceeene 234 245 e etsesansaed reeesraas veesas .
40 | Per cent sodium ..., .isiennnennnrseonan 6.8 7.6 P F
41 | Saturation index at test temperature .,,.... +0.5 +0.8 it esieesacesaaranand easae e feeseesans
42 | Stability index at test temperature ... evv . 6.9 6.6 heeven eesreanan P ..
43 | Redox potential (mv) ...... eesaeans P D veedecvonas teeenes seasesdecnenns eerseneans
44 | Hydrogen sulphide (HpS) .vovvvvvnnss P P Cieaeas 0 0
45 | water level at sampling (ft) ......... een s 44 40 L. ereeenns TR .
Remarks * After 1 min flushing  [* After 10 min flush-
ing
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TABLE II (cont’d)

CHEMICAL ANALYSES OF ARMY WATER SUPPLIES
(In parts per million)
ONTARIO (cont’d)

CAMP HAGERSVILLE, near HAGERSVILLE

Lake Erie
No.
Finished water
At Camp taps At tap, Bldg, No, 26A At Camp tap
]

Oct. 20/59 Feb. 15/60 Aug. 18/61 Mar. 20/62 Mar. 27/62* Apr. 10/62 1
24:29 57:91 27:33 21:35 6:28 7 2

P 16.1 7.2 1787l B P! A {3
24.7 25.0 23.4 23.9 23.4 24.4 4

- O S O TS A Ceetaeeerenae 5

3 3 3.5 9 A 6

7.8 7.8 7.7 7.3 7.5 7.5 7

0 10 5 5 20 5 8

3 10 0.4 Lt [ FS S veeend 9
............................ S I PP I (1}
e T I 11
192 e .. 4 S seensscsssdiiasasnssasssnesanafpanae tecstnacanusns 12
46.8 i eieiiiacaenaaes 620 L.l Ceeeeenas SPI AN S 13

310 304 311 296 288 316 14
39.5 39.3 39.0 36.5 3s5.1 38.1 15

9.3 7.7 8.6 7.8  |ieeeiiienen S Cheaes 16

0.14 0.56 0.14 N v 0.48 b oscescssssnsusns . 17

0.06 0.03 0,06 i i 0,18 L. erenas PRSP 18

..... <0.05 0.01 R e U I 8
Trace 0.01 Trace ~ Jiiiiiieineons TS N FS R J 20

0.06 0.05 L0 (e P 21

0.0 0.0 0.0 i i it PR 0.00 Cessesateresssvens 22

0.0 0.02 (175 2 R N 23

8.7 7.6 8.8 8.0 asieavanane vatesesd{naanssnanans 24

1.0 1.3 13 1.7 sevnesessus seasfsvsnnrscanns 25

0 0 P P 0.! 0.15 0.0 26

0.0 0.0 0.0 0.0 0.0 0.0 27

113 113 111 104 105 113 28
23.6 22.4 21,7 22.6 evsevasanssenaseneafeccinasinsenccnsaana 29

26.2 22.5 26.6 24.0 et asavesnneanaes esdescecrassnneessanes 30

0.0 0.05 0.25 R T R N RN casesad 31

0.0 Trace 0.1 |eeeiiiiei e S 32
....................................... 0.0 33
0.2 0.1 0.4 [ S (A R PN Cerereetineans 34

2.4 0.6 2.2 0.3 e [ eveaes] 35

92.6 92.7 91.2 85.7 86.3 i 93.0 36

44.2 37.3 41.7 37.6 34,2 39.0 37

137 130 133 123 120.5 132 38

167 157 164 152 1S e asasenons 39

12 11 12 12 i, S T R R T U oo 40

-0.1 -0.1 -0.2 -0.7 7Y I tevassaanssnses 41

8.0 8.0 8.1 8.7 eseasnanas sesavessssacatecmnnnssnonne J| 42
................... R (g g g U B 3
testaveceanecaannas } ........ S U PO P PR R N 44
............. . S L e S O Y 5)

* Unfiltered lake
water




CHEMICAL ANALYSES OF ARMY WATER SUPPLIES
(In parts per million)
ONTARIO ( cont’d)

PROVINCE

TABLE II (cont’d)

Camp or establishment ..................

CAMP HAGERSVILLE, near HAGERSVILLE (concl’d)

CAMP PETAWAVA,
near PETAWAWA

Source(S) vuvevriirinniniaeenas e Wells (standby supply) ?égvgr}};zer
No. 3 well Ottawa River
Raw and finished water Raw water
Sampling point ,....cciivuuneenss Ceaeeea. At pump I;Ine;rkgump
1| Date of sampling ..........000uues e Feb, 15/60 Oct. 21/59
2 | Storage period (days) ........... PP 57:91 35:82
3 | Sampling temperature, °C. ....... et 10.0 5.6
4 | Test temperature, °C. ......ovuvnnnn. e 24,7 21.7
5 | Oxygen consumed by KMnOg,..ovvuun. e N 14,2
6 | Carbon dioxide (CO,),(calculated) 1.5 4.5
71 PH iviivinnnenas e errer e 8.2 6.8
8| Colour ..... e es e ie sty 0 35
9| Turbidity ..... e rreees [, 5 0.8
10 | Suspended matter, dried at 105°C, ........|  13.9  |......... B < . S P e teareens
11 | Suspended matter, ignited at 550°C. ,...... b e T 2
Residue on evaporation, dried at 105°C, ... N
Ignition loss at 550°C. vvvvivuinineineans e v,
Specific conductance, micromhos at 25°C., . 858 62.8
Calcium (Ca) .o vv i vvevrvrnvrvesnnonsnnnen 92,6 7.1
Magnesium (M8) ...vvviuveraenovsnonnans 30.8 2.2
Iron (Fe) Total ...vvvvyuinennrnnsnenns 0.78 0.16
Dissolved ............ Ceereanas 0.01 0.03
Manganese (Mn) Total ,....iivvvinnnnnnn e, <0.05 0.00
Dissolved ......... N 0.00 0.00
Aluminum (Al) ,.......... P . A 0.1 0.0
Coppet (CU) v v vevnnenonnnnnnnnoennon 0.0 Trace 0.0
Zinc (Zn) ..oviiiinnnnnn, E 0.0 0.0 0.0
Sodium (Na) .,.... 48.5 47.5 1.4
Potassium (K) .......... Cererer ey 2.1 2.2 0.7
Ammonium (NH) ..o ovivinnnrnrnnns P 0.0 hereieiieneen PN 0.1
Carbonate (CO3) ....vvvvnvennenns P 0.0 0.0 0.0
Bicarbonate (HCO3) v.vvvuvivnnnenns ceaan 189 168 17.8
Sulphate (SO4) cvvvvuiiverirrserenss 268 303 12.4
Chloride (Cl) ...... Cerstsererraneny 5.8 5.4 1.6
Fluoride (F) ...... e rraearrrsansann . 0.65 0.5 0.0
Phosphate (PO,) Total .....ocovvvvnnenas 0.0 Trace 0.04
Dissolved ....iiiineind] ciiiiiiii i b e, . e eeraea .
Nitrate (NO3) .o v vvevneonerosnnosaneoonas 2 0.1 0.1
Silica (Si0,), colotimettic s o uvvisrennnsees 2 4.6 4.3
Carbonate hardness as CaCOj v..vvvvuvnns 138 14.6
Non-catbonate hardness as CaCO; .. Ve 220 12,2
Total hardress a5 CaCOy vvvuvuvuvsoessnn 358 26.8
Sum of COnStItUENtS .4\ iuyvererreersnenn, 570 38,6
Per cent sodium ., ..uvvviveienniornnrens 22 9.9
Saturation index at test temperature ..,.,.. +0.8 -2.6
Stability index at test temperature ,....... 6.6 12
Redox potential (:v) .vvvuvvoevranrrnnnd vovevinerniveninvcdeinnenens P L A . .
Hydrogen sulphide (H;S) .....vvvven.. v S€4.. PPN P D .o
Water level at sampling .. evervennernenrd covrnnnns R N P eee Low

Remarks

26




| No.

TABLE II (cont’d)
ONTARIO (cont’d)

(In parts per million)

CAMP PETAVWAWA, near PETAVAWA
Ottawa River and spring
Ottawa River
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CHEMICAL ANALYSES OF ARMY WATER SUPFPLIES
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TABLE II (cont’d)

CHEMICAL ANALYSES OF ARMY WATER SUPPLIES

(In parts per million)

PROVINCE ONTARIO (cont’d)
Camp or establishment .................. . CAMP PETAWAVA (cont’d)
SOULCE(S) vvvvvvrnrererenreronennennnnas Ottawa River and spring
No
Ottawa River Spring
Raw water
Sampling point , . .vuiieivninrinornrnnean pum‘l}:hg{xdse f};;(v)lmtio?:s?ngr From resetvoir
1| Date of sampling ......ecvveveveneanen.n. May 18/61 Oct. 21/59 Feb. 15/60 Aug. 25/61
2 | Storage period (days) ,...... e, 12:21 35:82 57:91 20:40
3 | Sampling temperature, °C. .......... ..., 8.9 5.0 1.1 8.9
4 | Test temperature, °C. ... .ouiivinnnnnnn. 24,5 21.7 24.4 23.0
5 | Oxygen consumed by KMnOy ,......coivie|vrneiiiinnaninenns 5.4 et e 0.6
6 | Carbon dioxide (CO,), (calculated) ........ 5.8 1.4 0.8 14
71pH ...ovvvass et e s 6.5 7.4 7.6 6.5
Bl Colour .. uiiiiiiiii i iinrrieianrann 45 0 0 5
9] Tuthidity.ovovvin it iae e v iieaans . 1 0 0 0
10 | Suspended matter, dried at 105°C. .. .. ... T et e e
11 | Suspended matter, ignited at 550°C. ...... O IS T e
12 | Residue on evaporation, dried at 105o T O ! DR e, 152
13 | Ignition loss at 550°C, .....cvvvvvvrnn. T 60.0
14 | Specific conductance, micromhos at 25°C 46.3 211 220 218
15 | Caleium (Ca) ..... e ettt 4.6 15.9 21.4 14,9
16 | Magnesium (Mg) .............. e 2.0 8.6 5.7 9.7
17 [Iron (Fe) Total .. v\veveininenr v vnnnns P 0.04 0.03 0,04
18 Dissolved ........... e 0.00 0.02 0.00
19 | Manganese (Mn) Total .. .. ..vveveinenrvnevorrenrennennennens 0.00 <0.05 0.00
20 Dissolved ... uviiiiinns Joeveennananerannnns 0.00 0.00 0,00
21 | Aluminum (Al) ... .iinrirnnnrinnenennen et e 0.02 0.04 0.0
22 | Copper (Cu) ,.... 1T [N 0.0 Trace Trace
23 | Zinc (Zn) ........ Ceereeean T S 0.0 0.0 0.0
24 | Sodium (Na) . ..vvuvriinenrereenenennonns 1.3 7.1 2 7.3
25| Potassium (K) .......v0vvvunns Ceeeaaes 0.6 1.4 1.6 1.5
26 | Ammonium (NH,) ..... et et 0.2 0.0 0.0
27 | Carbonate (CO;) 0.0 0.0 0.0 0.0
28 | Bicarbonate (HCO3) v vvvvevvvunoennenenns 11.1 21.7 21,5 25.4
29 | Sulphate (SO4) +vvuvivernriiivienrnnenns 11.5 20,9 21.9 22,1
30| Chlotide (Cl) ...vvvviinneeiinannnnenen, 0.9 29.1 29.7 26,1
31| Fluoride (F) ... .vvviiieninvvninnonnanns P 0.0. 0.0 0,13
32| Phosphate (PO Total ....c.ovvinivienei|einnnnriiinnnnn... 0.0 Trace 0.5
33 Dissolved..........ovoeu|venvvunntn F S 0.0
34 | Nitrate (NO3) ... vvvviiiiiiiiiinenennns, 1.2 12 12 15
35 | Silica (8i0y), colorimetric ...... e e 4.8 14 14 15
36 | Carbonate hardness as CaCO;z . ....peuuus 9.1 17.8 17.6 20,8
37 | Non-carbonate hardness as CaCO; ........ 10.8 57.2 59.3 56.2
38| Total hardness as CaCOjz....vcvvvivrnnnn 19.9 75.0 76.9 77.0
39| Sum of constituents .., .....venvursernnn. 32.9 120 123 124
40 | Percent sodium .., ... iverieievnnnnnnns 12 17 15 17
41 | Saturation index at test temperature ..., ... -3.2 -1.6 ~1.3 =2.5
42 | Stability index at test temperature ........ 13 11 10 11,5
43 | Redox potential (mv) ......... BT S R
44 | Hydrogen sulphide (H;S) ........c.cvuv... F S S S
45 | Watet level at sampling ............. . High ... . 0., High S
Remarks

28




TABLE II (cont’d)
CHEMICAL ANALYSES OF ARMY WATER SUPPLIES

(In parts per million)
ONTARIO (cont’d)

CAMP PETAWAWA (cont’d)

Ottawa River and spring

No.
*
Spring Mixed river and spring
Raw water Finished water
tcl:'rrzuslefrl‘?:{r At building No. G-1 Atpi:::ttrtilpheamug At building No. G-1 At mixing resetvoir
Oct, 17/61 Oct. 21/59 Feb. 15/60 May 15/61 Avg, 25/61 Aug, 28/61 1
17:28 35:82 57:91 10:23 20:40 18:59 2
10.6 8.9 7. T N 18.9 14,4 3
23.6 21.8 24,2 23,7 23.0 22,7 4
1.0 129 Lol R 6.5 2.0 5
6 4 15 3 6 5 6
6.8 6.7 7.2 6.8 6.6 6.8 7
5 30 50 T 35 35 8
0 0.8 S 4 0.8 9
L 7R 10
............. T TS P 3.0 SN I 3
...................................... P S I 69.6 89.2 12
......................................................................... v 34,0 34.8 13
209 78.2 89.0 71.5 79.2 74.3 14
15.3 7.7 8.5 5.8 7.3 7.5 15
9.2 2.8 3.1 2.9 2.8 2.8 16
0.02 0.20 0.40 [ e N 0.36 0.18 17
Trace 0.06 0.13 0.13 0.12 0.03 18
0.02 0.00 €005 Jiiiii it 0.00 0.02 19
0.02 0.00 0.00 0.00 0.00 0.00 20
............. e 0.0 0.0 0.0 0.02 0.0 21
0.0 0.0 Trace 0.03 Trace 0.0 22
................... 0.0 0.05 e 0.07 0.0 23
7.5 1.7 1.7 1.7 1.7 1.7 24
1.7 0.7 0.8 0.8 0.8 0.8 25
0.0 0.0 Jeevenen.n. S T 0.1 26
0.0 0.0 0.0 0.0 0.0 0.0 27
23,2 15.5 18.2 12.4 15.1 19.3 28
25.5 12,2 13.4 10.8 11.4 11,7 29
25.9 5.9 5.3 5.0 5.5 3.0 30
....... 0.0 0.0 0.29 0.15 0.11 31
................... 0.04 Trace 0.2 <0.1 32
. R O 1 N R <0.1 <0.1 33
12 0.8 0.2 0.4 1.9 1.5 34
15 5.3 6.5 5.3 4,8 4.6 35
19,0 12,7 14,9 10.2 12.4 15.8 36
57.2 18.0 19.1 16.1 17.5 14.4 37
76.2 30.7 34,0 26.3 29.9 30.2 38
123 44.8 48.6 39.2 43.9 42.9 39
17 10 9.5 12 11 10.5 40
~2.2 -2,7 ~-2,1 -2.8 ~2.8 -2.5 41
11 12 11 12 12 12 42
Cer i PO S Ciever e S R R 43
PP ceae sesesesasencnanns [ N [ Ceaes e P Y F T T Ceenesaas s 44
e Low Low PO N Slightly below Low 45
normal

* Spring water not always present

29




TABLE 1 (cont’d)
CHEMICAL ANALYSES OF ARMY WATER SUPPLIES

(In parts per million)

PROVINCE ONTARIO (cont'd)
Camp or establishment .........cc00vuuu.. CAMP PETAWAWA (cont’d)
Source(s) veunvenennns Cerreeerenae e Ottawa River and spring
No.
Mixed river and spring*
Finished water
Sampling point .......... Cerervesseaanas At mixing reservoirf At;égl ;f:ge' tap Atngé ‘galée; tap, At mixing reservoirf
1 |Date of sampling .. ..oveiveirunnunvennns Oct, 17/61 Oct. 16/61 Oct, 16/61 Jan, 25/62
2 | Storage period (days) ..vevevvivrvinennne 17:28 29:35 21:28 8:11
3 | Sampling temperature, °C..ovvivrrennnn.. 14.3 D 1.1
4 | Test temperature, °Co vivvivrennnnnnsnns 23,2 23.0 22,8 22.4
5 | Oxygen consumed by KMrO, ............ 9.6 O 9.9
6 | Carbon dioxide (CO,) (calculated) ,...... . 7 3.5 6 7
VA )z SN Cetaneae 6.7 6.9 6.7 6.7
8 |Colour........ Ceaeeeean 40 25 100 40
9| Tuthidity ..vvvevrenernnnrnnnens N 2 1 4 2.5
10 suspendedmatter,dnedathS"C......... e treeeereeanaes B P PR R
11 | Suspended matter, ignited at 550°C. ...... {...... S T erevenn Crrees P I [ P P P
12 | Residue on evaporation, dried at 105°C, .. {oeveverernnnnnnnn TR P SN 65.6
13 | Ignition loss at 550°C. ...... B R T [ PO b eea, 20.4
14 | Specific conductance, micromhos at 25°C. . 80.2 83.6 84.1 85.7
15 |Calcium(Ca) vvvvvvrerenrenenensoennnns 77 el eeeas P 7.6 7.8
16 | Magnesium (Mg) .........0vn.. et eeaesaes 3.1 e .. 3.3 2.9
17 | Iron (Fe) Total ............ 0.11 0.19 2.1 0.25
18 Dissolved .....ovevuuennnann . 0.01 0.10 0.19 0.07
19 | Manganese (Mo) Total .......cvvvvuennn. o0  |....... Cereeae. [ I, e 0.00
20 Dissolved .............. 0.00 e bes e et eaees 0.00
21 | Aluminum (Al) ,...... et eaeerraeeaean R I O et ea e eanan . 0.0
22 | Copper (CU) vovvrvvennnns evnen 0.0 0.0 0.0 0.0
23 ch(Zn)............ reranaes R A F P I Cheeeienreaneans 0.0
24 |Sodium (N2) . iiienvinnnnnnnnnnnnnnann : 1.9 2.1 1.9 2.5
25 | Potassium (K) .......... Ceeaaeas .. 0.9 0.9 0.9 0.9
26 | Ammonium (NHg) .....cvuuun. Cetereaanas 0.1 0.2 0.5 0.2
27 | Carbonate (COyg) vvivvvvvernnrnennrennas 0.0 0.0 0.0 0.0
28 | Bicarbonate (HCOy) ...vvvvrnvrennnnnnns 20.8 16,9 18.9 20.5
29 |Sulphate (SOg) +vvevrvveeernerenerrnanens 12.7 11.7 13.5 13.9
30 {Chloride (C1) ....ovvivuennnennn . 3.5 s.0 5.8 3.2
31 |Fluoride (F) vvvvviveninennnnnncnnnnnnes|o e eeateseaare e L | 0.12
32 | Phosphate (PO,) Total , ....... ! et ereeena, N €0.1
33 Dissolved ........vvevifevereiinnnnn. P R erearines <0.1
34 | Nitrate (NOy) vvevvrnnennrnns eraesaans L3 1.9 0.6 1.5
35 | silica (SiOy), COLOFIMTEIC o versenns . 5.0 5.0 5.1 6.3
36 | Carbonate hardness as CaCO; ........... 17.1 13.9 15.5 16.8
37 | Non-carbonate hardness as CaCQy........ 14,9 19.1 17.0 14.7
38 { Total hardness as CaCOjs+vvvvvneenns ou. 32,0 33.0 32,5 31.5
39 | Sum of constituents .. ... 46.4 Cereeaeer e, 48.2 49.3
40 |Percent sodium ., ., 0uverrvnnnersnsnonss 11 12 11 14
41 | Saturation index at test temperature ...... =2.5 [ eeraaeans -2.6 -2.6
42 | Stability index at test temperatwe .. ...... 12 v reeiet s PP 12 12
43 | Redox patential (mv) ......... teavssnene [P et Craaereeaa [APIPN FP . .
44 | Hydrogen sulphide (H,.8)........ [P B L DO PSP PP et et et
45 | Water level at sampling .,..... P P eesnssenesasasficcentccnnarnnaneea I PPN Medlum
Remarks *Spring water not always present

T Not chlorinated
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TABLE I (cont’d)
CHEMICAL ANALYSES OF ARMY WATER SUPPLIES

(In parts per million)

ONTARIO (concl’d) MANITOBA
CAMP PETAWAWA (concl’d) FORT CHURCHILL
Ottawa River and spring Lake Isabelle
No.
Mixed river and spring*
Finished water Raw water
At Bldg. No. G-1 At intake well at treatment plant
Jan. 25/62 May 18/62 Oct. 19/59 Feb. 9/60 May 1/61 June 13/61 1
8:11 12:21 32:14 59:93 24:28 13:17 2
3.3 11.1 1.1 O S A Y thsaiesaneans 3
22.2 24.4 25.8 24,3 24,1 23.4 4
9 4.5 5 11 9 8 6
6.5 6.4 7.6 7.5 7.9 7.0 7
35 35 10 15 25 5 8
3 2 2 0 e PP ceeves] 9
0.0 Cebeaseaans N . . T PO I £ ¢
0.0 Lonvensnonrronsannnafios connnan TR Ceeaaees . Creereetienaas S S 11
91.2 526 | e . Cererereresaasaas v reaeaaen [ PPN Chereraeeans 12
15.2 27,6 leoaaiaaiiaae S P N e F 13
85.8 53.7 359 643 1,129 137 14
7.9 4.7 31.8 58.3 113 11,1 15
3.3 2.1 9.5 16.8 31.2 3.7 16
0.27 0.27 0.08 0.07  liieeriiinnans P P veesd 17
0.11 0.13 0.00 0.00 0.11 f[a.oioieea.. Ceeeeed 18
0.00 0.02 0.00 <0,05 R P ereeas Cerhaenas vead 19
0.00 0.00 0.00 0.00 0.00  |oiiiieeieiinees ceend 20
0.0 0.0 0.01 0.14 0.0 eariereiiiianaanad 21
0.01 0.03 0.0 Trace 0.0. e erereeneaend 22
0.05 0.1 0.0 0.08 0.0 e cereranasad 23
2.5 1.3 25.7 44.6 74.8 8.7 24
0.9 0.7 1.5 2,7 5.1 0.9 25
0.2 0.2 0.1 0.5 L5 0.1 26
0.0 0.0 0.0 0.0 0.0 0.0 27
17.6 7.2 122 226 445 45.7 28
14.5 10.4 12,0 16.9 21.0 4.5 29
5.8 5.5 46.2 80.8 143 16.5 30
0.12 0.15 0.0 ¢ 7572 O eeaas] 31
<0.1 0.28 0.03 0.0 e, B e 32
<0.1 L+ T S A PSP ] P Cerarseaaeens 33
2.0 0.8 0.1 0.3 1.2 0.8 34
6.9 4.7 4.0 4.0 2.5 0.4 35
14.4 5.9 100 186 365 37.5 36
19.1 14.4 18.4 29.3 44.6 5.5 37
33.5 20.3 118 215 410 43.0 38
70.2 33.9 191 336 610 69.1 39
13,5 11 32 31 28 30 40
-2.9 =3.5 -0.3 +0.1 +1.0 -1.8 41
12 13. 8.2 7.3 5.9 11 42
........ T P B &
................ S R L PP B 1
Medium High 515" 491 110 testteraanae e R RN Cererereaaas 4 45




TABLE II (cont’d)

CHEMICAL ANALYSES OF ARMY WATER SUPPLIES

(In parts per million)

PROVINCE MANITOBA (cont’d)
Camp or establishment .............. A FORT CHURCHILL (cont’d)
Source(s) v..cvvunenn,. e, Lake Isabelle
No.
Raw water
Sampling point .. .vveviiiininrnss Creeenes At intake well at treatment plant
1| Date of sampling..... Ceevenaea e July 31/61 Sept. 26/61 Nov. 28/61 Apr. 2/62
2| Storage period (days) ......0veans N 9:11 16:27 15:17 9:22
3 | Sampling temperature, °C. ...... et .
4| Test temperature, °C. ...ovivvvrrnnrnnnns
5| Oxygen consumed by KMnOg ,.......0u....
6 | Carbon dioxide (CO,), (calculated) ........
2 T ) 3 S
8| Colour......... I T S
9| Turbidity ..vivvvivervniiririianniaansns
10 | Suspended matter, dried at 105°Coovvunnnn,
11| Suspended matter, ignited at 550°C. ....u.. e easeree e,
12 | Residue on evaporation, dried at 105°C. ..,
13 | Ignition loss at 550°C. ........
14 | Specific conductance, micromhos at 25° C. ..
15| Calcium (Ca) .vvvevrivvnnnrenns ereeaas 17.4 23.3 30.2 59. 7
16| Magnesium (Mg) vvvvvvuviveraennnn P 5.3 7.4 8.9 17.3
17| Iron (Fe) Total ......... e ere ey 007 S L
18 Dissolved ......... o ereenaenas 0.02 Lt Ceereanararaaradienir e,
19 { Manganese (Mn) Total ..........cccvvunen 0.00 e P N P .
20 Dissolved ...., PP . [0 O b eeres s R
211 Aluminum (ALY o.ouuiiniiininiiininnnenns 0.03 | PR [P et e
22| Copper (Cu) .ouvnvunnnn Craree i [ PO e .
23| Zinc(Zn) ........ et reeeree e e L P SO e B [ erreaes
24| Sodium(Na) ........... eeeines ereee .. 11.5 13.6 20.4 40.7
25| Potassium(K) ............ e tereesraneas 1.1 1.0 1.4 2.7
26! Ammonium (NH,) ........c0vunusns e 0.3 0.0 0.2 0.7
271 Carbonate (CO3) .vvvrrivneeneanrovnsnns 0.0 0.0 0.0 0.0
28| Bicarbonate (HCO;) ....... e e 69.5 93.0 123 244
29| Sulphate (SO4) .vvvveerivrnirnnnressenns 5.3 6.7 6.8 13.3
30] Chloride (CI) ..virinnireriienrencnnnnsas 20.1 26,2 (70) 37.2 (80)t 73.2 (100)
31| Fluoride (F) ....vo0ovevinns. Ceeerrereees . 0.09  Jiiiiiiiiniiens e 0.06 et e
32| Phosphate (PO,) Total .........0ccvvunns <0.1 et et 0.0 vees caciara ves
33 Dissolved .....covenennn 0 0 Y
34| Nitrate (NO3) vevvvvvvncierovanss seteras . 2.2 0.0 0.0 0.3
35| Silica (8i0,), colorimetric ... .ovu. .. .e 0.2 0.2 1.3 0.9
36| Carbonate hardness as CaCO; ,.......... . 57.0 76.3 (90) 101 (106) 200 (220)
37| Non-carbonate hardness as CaCOj ....vu.s 8.2 12.4 (2) 11,3 (14) 20.7 (40)
38| Total hardness as CaCOjz vvuvvuvennrnnnss 65.2 88.7 (92) 112 (120) 221 (260)
39| Sum of constituents .......... Cherrreeaae 97.4 124 167 328
40| Per cent sodium .,,,,. it r e 27 25 28 28
41| Saturation index at test temperature .,..... ~0.8 ~0.8 ~0.3 0.0
42| Stability index at test temperature , ,....... 9.2 9.0 8.3 7.4
43| Redox potential (mv) ............. P [P A et ereaaen,y S
44| Hydrogen sulphide (H;S) .....covvvvninnennfennnnnn. O
45| Water level at sampling ..........c..u.... . b L 51t s e, .
Remarks T Values in brackets are plant tests
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TABLE I (cont’d)
CHEMICAL ANALYSES OF ARMY WATER SUPPLIES

(In parts per million)
MANITOBA (cont’d)

T

FORT CHURCHILL (cont'd)

Lake Isabelle

No.
Raw water Finished water
At incake well @t | Afeer No. 4 filter | At clearwell At plant discharge | At cold water tap, | ACBot whter tap,

May 1/62 Oct. 19/59 Feb. 9/60 May 1/61 May 1/61 May 1/61 1

14:16 32:84 59:93 24:28 24:28 24:28 2
.................... 12.8 2.2 T O T R TR I
24.8 24.8 24.4 23,7 24.2 24.0 4
.................. T O e R R R R ESTRRRTIELLES B
20 2 25 1 3 2 6

7.3 (7.1 7.4 7.2 8.2 7.8 7.8 7
.................... 5 5 10 N I -
.................... 0.8 0 I SN RPN )
....... 10
................................................................................. N DU I § |
O R A D A RO DR SO Ceeens L o12
.................................................................................................... O I &
657 (500) 321 481 771 783 705 14

65.3 24.6 29.2 15.4 16,6 13,6 15

18.2 5.2 7.3 27.6 27.0 17.8 16
.................... 0.34 0.22 e e 7
................. .. 0.06 0.00 0.03 0.02 0.12 18
....................................... 0,05 i e 9
i reeraaarea, 0.00 0.00 0.00 0.00 0.00 20
.................. . 0.26 0.14 0.31 0.14 0.0 21
.................... 0.0 Trace 0,01 0.0 0.03 22
.................... 0.0 0.0 0.0 0.0 0.0 23
41,0 25.7 45.5 91.6 91.6 89.5 24

2.7 1.5 2.7 5.3 5.3 5.3 25
Ceeeeenens e . 0.0 0.3 hvevieciiiinnn . 0.0 e eeiaieneareeas 26
0.0 0.0 0.0 0.0 0.0 0.0 27

260 28.8 26.8 116 108 58.3 28

12.7 48.5 61.5 62.5 62.3 60.2 29

74.3 (100) 48.2 83.9 146 147 147 30
i . 0.0 0.0 e renenaeeeaas . 0.3 eiaeees e 31
........ Trace 0.0 32
......... 33
0.0 0.0 0.1 0.8 4.0 0.6 34

1.4 1.0 1.6 2.1 1.9 2.3 35

213 (222) 23.6 22.0 95.6 88.4 47.8 36

24.3 (44) 59.2 80.9 56.4 64.1 59.3 37

237 (266) 82.8 103 152 152 107 38

344 169 245 409 409 365 39

27 40 48 55 55 63 40

0.0 -1.3 -1.5 -0.1 -0.5 -0.9 41

7.3 10 10 8.4 8.8 9.6 42

........ 43
................ 44
...... 45

After stabilization

Activated carbon

being added
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TABLE II (cont’d)

CHEMICAL ANALYSES OF ARMY WATER SUPPLIES
(In parts per million)

PROVINCE MANITOBA (cont'd)
Camp or establishment ,.................. . FORT CHURCHILL (cont’d)
Source(s)...... et Lake Isabelle
No.,
Finished water
. . ; At cold water ta ,‘ At hot water tank' At cold water tap,
Sampling point ...... AAREE AERRRE sveenoo|  After filters® central heating plalilt in treatment plant | central heating plag;
1 | Date of sampling ........... e eveeee June 13/61 June 13/61 June 13/61 July 31/61
2 | Storage period (days) .......coverinrennnns . 13:17 13:17 13:17 1
3 | Sampling temperature, °C. ......... O Y A e, O Cevaees 16.7
4 | Test temperature, °C, ....... e, 23.3 23.4 23.4 23,2
5 } Oxygen consumed by KMnOy .....ivvvveninn]vernennnannnn. P N .. Ceerieanes PPN 4.8
G | Carbon dioxide (CO,), (calculated) ...,...... 2 1.5 3
71ipH ....... e eeeeanes e ter e . 7.5 7.3 7.8 7.8
8 |Colour ......... e tieee e PN 5 5 10 5
9 | Turhidity . ......covvnenn. P R R Cheereeenes . e tere e 0
10 | Suspended matter, dried at 105°C. ...,...... Ceeeean. e DD B eee
11 | Suspended matter, ignited at 550°C. .......].evriiiiiniii e B PR e
12 | Residue on evaporation, dried at 105°C, ..... e, O e e RN e 114
13 | Ignition loss at 550°C. ..... P PO I et eeaen s v R Ceven 55.6
14 | Specific conductance, micromhos at 25°C, ... 139 139 161 198
15 |Calcium (Ca) ,..vevivnvennnn 11.5 11.6 13,0 17.0
16 [ Magnesium (MB) ....vvivnnrvnvennnnnnnnans 4.0 3.8 5.6 5.9
17 |Iron (Fe) Total ........ R TR T T E Y P KO P Ceeesineeiaea 0.07
18 Dissolved .. viivnevinniinennnnnse e et . 0.06
19 | Manganese (Mn) Total ., ....coovvevnnns vans| vr eenrennnnnnn.. T S 0,01
20 Dissolved .....ovevennrenns A R PN PO R 0.00
21 | Aluminum (Al) ...... e PR P PN R . R [N P 0.08
22 | Copper (CU) ..ivvevunnnenenes L O i 0.0.
23 |Zine(Zn) ...ovvvennnns ererraeennernraen] vavane. [ P e eeeanal] R e . 0.1.
24 | Sodium (N2) .....covvvvunnnns e 8.5 8.6 9.1 11.5
25 | Potassium (K) ...... ettt aea s 0.9 0.9 1.0 0.9
26 | Ammonium (NH) vievrvnrnnrnnnnrnanennns ' 0.1 0.1 0.1 0.0
27 | Carhonate (CO3) v.vvvvvnnnn. [P . 0.0 0.0 0.0 0.0
28 | Bicarbonate (HCO,)..... s er e rreens 45.6 44.7 56.6 67.9
29 | Sulphate (SO,) ..... reraene [ 4.6 4.6 4.8 5.1
30 [Chlofride (CI) ..vvivnrniierirvnrivennnenen 16.6 18.4 18.1 21.8
31 | Fluoride (F) ...vvvuvnnnn et e Ceesr e . et v PR 0.09
32 | Phosphate (PO,) Total .........000vuunn. B I AP P e <0.1
33 Dissolved .......covvvvned cinnnnnn PR, L <0.1
34 | Nitrate (NO3) ....ovvvnnnnnns Ceeees Cevaeeen 1.0 1.6 1.0 2.6
35 | Silica (S8i0,), colotimetric .......... P 0.4 0.4 1.1 0.2
36 | Carbonate harduess as CaCOs3....0cvuvuen.. 37.4 36.7 46.4 55.7
37 | Non-carbonate hardness as CaCOj3 ....vvurn. 7.6 8.1 9.1 10.9
38 | Total hardness as CaCO;3 ...vvvuurns. ernes 45.0 44,8 55.5 66.6
39 | Sum of constituents........... PR 70 71.9 8l.5 98.7
40 |Percent sodium ... vvuvrvrnernnnsrnnans e 29 29 26 27
41 | Saturation index at test temperature ........ . -1.3 -1.5 -0.8 -0.7
42 | Stability index at test temperatute ., ...... 10 10 9.4 9.2
43 | Redox potential (mv) ... .oivrvnnnnn. eranes ereae veeedas Cerrer e F P . e e
44 | Hydrogen sulphide (H;S)..... e PPN RN [ Ceeteneereeaa P N
45 | Water level at sampling ............ Ceerens [N R R T T T T RSP (RSN R NN s
Remarks tvalues in brackets are plant results
* Lime-soda softening discontinued, filtration
and chlorination only.
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TABLE II (cont’d)

CHEMICAY. ANALYSES CF. ARMY WATER SUPP LIES
(In parts per million)
MANITOBA (cont’d)

FORT CHURCHILL (cont’d)

Lake Isabelle

Finished water

At filter discharge‘

At cold water tank in
central heating plant

At hot water tank in
central warehouse
boiler toom

At plant discharge

At cold water tap in central heating plant

Sept. 26/61
16:27

....................

....................

...................

....................

Sept, 26/61
16:27

....................
....................
....................
....................

LuULhmonD
—~
]
S
~

I
oo
$

Sept. 26/61
16:27

..................

..................
..................
..................

70.3 (80)
126 (0)
82.9 (80)
1

Nov. 28/61
15:17
17.2
22.6

...................
...................
...................
...................

WA N
D

Jan, 30/62
34:41

....................

...................
....................
....................
....................
...................
....................

....................

Feb. 27/62
23:30

....................

15.2

....................
....................
....................
....................

*Lime-soda softening
discontinued, filtra-
tion and chlorination
only
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TABLE

CHEMICAL ANALYSES OF ARMY WATER SUPPLIES
(In parts per million)

II (cont’d)

PROVINCE MANITOBA (cont’d)
Camp or establishment ..... et FORT CHURCHILL (concl’d) CAMP SHILO
Soutce(s) ....... Ceher e P Lake Isabelle Wells
No.
Raw water
Finished water
Well No, 1, 45 deep
Sampling point ........uvvu.n. [ At cold water tap, central heating plant At pump
1 | Date of sampling ........ e, e Apr. 2/62 May 1/62 Oct. 20/59 Feb. 9/60
2 | Storage period (days) . .cvvvvevnrirninnnnans 9:22 14:16 31:42 59:93
3 | Sampling temperature, °C. ..... S I IS 7.2 7.8
4| Test temperature, °C. ........ Cverereaaee, 24,5 24,8 24,7 25.2
5 | Oxygen consumed by KMnOg .. ......... TS A TR cena
6 | Carbon dioxide (COQ,), (calculated) .......... + + 6 6
8 ) S A 9.5 (9.0) 9.1 (8.6) 7.9 7.9
8l Colour ...vvviiiiiiii it e L e 10 5
9| Turbidity ....ovvvvnnennnnan.. BN [P P 10 2
10 | Suspended matter, dried at 105°C. ......... B AP 20,3 e
11 | Suspended matter, ignited at 550°C. . .. vuuurn [vvriiiiiiiie i i e 6.6 et e,
12 | Residue on evaporation, dried at 105°C. .....].... S [ 330 ety
13| Ignition 1oss at 550%C. . v.vvvvrervvirivenneborinnienvoneeneesdiiiiiiiiiiiiiiai, 48,8 |,
14 | Specific conductance, micromhos at 25°C, ... 388.5 (325) 398  (325) 535 528
15] Calcium (Ca) e vvvevrininivnonenerornennnns 18.0 19. 88.9 84.7
16 | Magnesium (Mg) .............. e 6.7 6.0 17.1 17,2
17 { Iron (Fe) Total ,........... e P N PR S O 2.5 0.23
18 Dissolved ............. P TP IR, Ceeee e, R 0.04 0.00
19| Manganese (Mn) Total .....cvurvuurrnunnnne]vrnvineronennnans PN 0.40 0.30
20 Dissolved ....o.vvuvun.. PP e D N 0.00 0.00
21| Aluminum (Al) .....0vuvennn. PN [ O e 0.04 0.09
22| Copper (CU)oevvnvrvennnnnnnn S S 0.0 Trace
231 Zinc(Zn) oovivuunnn., S U S et esaa. 0.0 0.0
24| Sodium (Na) . ...vvevannennenn. tesersrenany 43,0 42.5 3.7 3.1
25| Potassium (K) ..o vunenennnnnnnnenninnnnnss 2.7 2.6 1.6 1.7
26 | Ammonium (NHg).............. Cerrerr e, 0.5 ke e 0.0 0.0
27 | Carbonate (CO3) ¢vvvvvvnvrerennanrennnanne 6.2 3.1 0.0 0.0
28 | Bicarbonate (HCOg) .......... e eeans 10.4 18.9 329 329
29| Sulphate (SOg) . vvvverrrennenrneeennennrans 42.2 40.9 21.9 19.4
30| Chloride (CI) .. vvvnnuvnnnnn.. PP e 73.7 (90) 77.9 (100) 4,0 2.0
31 ) Fluoride (F) vuivnverennrnnnensnaneans PR 0.0 0.0
32 | Phosphate (PQ,) Total ........vvvinennns. B R TR R R R T 0.03 0.0
33 Dissolved ........... TS T T S [
34| Nitrate (NO3) vvvvevevnnnnnnnns Crerasra e 0.2 0.0 0.0 0.1
35| Silica (8i0,), colorimetric ............ eens 2,7 2.8 24 24
36| Carbonate hardness as CaCO; ......... . 18.9 (20) 20.7 (20) 270 270
37 | Non-carbonate hardness as CaCO; .......... 53.6 (50) 53.6 (46) 22.3 12.5
38| Total hardness as CaCO; ..... e .. 72.5 (70) 74.3 (66) 292 282.5
39| Sum of constituents ........ e 201 205 323 314
40| Percent sodium ....vuuunrvvervnnnnvnennas 55 54 2.7 2.3
41| Saturation index at test temperature ,....... +0.6 0.3 +0.8 +0.8
42| stability index at test temperatute ,....., e 8.3 8.5 6.3 6.3
43| Redox potential (mv) ..........cciviiiiinifinnnnnnn, T O S e
44| Hydrogen sulphide (H,S) .......ovvnnn. R R L T S S [
45) Water level at sampling .o.vvuuvnvrrnnnnnne] vvvevernenernnenniboreonnensseennnnsns 43 44
Rematks TValues in brackets are plant results
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TABLE II (cont’d)

CHEMICAL ANALYSES OF ARMY WATER SUPPLIES
(In parts per million)
MANITOBA (cont’d)

CAMP SHILO (cont’d)

Wells
No.
Raw water
Well No, 1, 45 deep Well No. 3, 43" deep Well No. 4, 42' deep
At pump

Aug, 18/61 Oct. 20/59 Feb. 9/60 Aug, 18/61 Oct. 20/59 Feb. 9/60 1

28:39 31:42 59:93 27:33 31:42 62:97 2

7.8 7.2 7.8 5.6 7.2 7.8 3

22.8 24.8 26.2 23.4 24.4 26,1 4

0.8 FS Y A TR TR T 0.6 et e i i 5

9 6 7 6 5 8 6

7.7 7.9 7.8 7.9 8.0 7.8 7

5 5 5 5 5 5 8

0 3 2 2 5 2 9
9.8 S P 11.1 [OOSR T 1]
2.9 T R L 0.7 TSN 11
310 331 TN 292 337 Cerreaans 12
33.6 44.0 38.0 59.2 Cerreaas een 13
479 529 451 528 551 551 14
71.6 89.5 68.8 85.3 88.9 87.9 15
16.2 17.0 17.2 18.1 17.8 18.0 16
0.41 0.47 0.25 0.84 0.57 0.23 17
0.03 0.04 0.00 0.02 0.04 Trace 18
0.29 0.40 0.40 0.25 0.40 «<0.05 19
0.24 0.02 0.00 0.25 0.20 Trace 20
0.05 0.05 0.08 0.09 0.04 0.02 21
0.0 0.0 0.0 0.0 0.0 0.0 22
0.0 0.0 0.0 0.0 0.0 0.0 23
8.4 2.6 2.6 3.5 4.4 4.4 24
1.6 1.6 1.6 1.8 1.7 1.6 25
0.1 0.0 0.0 0.1 0.0 0.0 26
0.0 0.0 0.0 0.0 0.0 0.0 27
275 331 275 325 331 333 28
25.3 22,1 20,0 20.0 22.2 20.3 29
5.7 2.5 1.7 2.5 6.5 6.0 30
0.2 0.0 0.0 0.2 0.0 0.0 31
<0.1 0.02 0.0 1.0 0.0 0.1 32
0.1 1 0.35 P N e . 33
2.1 0.0 0.1 0.8 0.0 0.1 34
23 23 24 24 24 24 35
225 272 226 267 272 274 36
20.2 21.4 17.0 20.7 23.4 20.3 37
245 293 243 287 295 294 38
290 321 272 317 311 327 39
6.9 1.9 2.3 2.6 3.1 3.1 40
0.4 +0.3 +0.5 +0.8 +0.9 +0.7 41
6.9 6.3 6.8 6.3 6.2 6.4 42
Cereaens St O DO O R LR R R 43
......................................... R O O T Y EE R R R R R 44
44 41,5 42 42 42 42 45
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TABLE II (cont’d)

CEEMICAL ANALYSES OF ARMY WATER SUPPLIES
(In parts per million)

PROVINCE MANITOBA (cont’d)
Camp or establishment ,...... sereserenral CAMP SHILO (cont’d)
SOULCE(S) st vvvereinriererrben e aaen ' Wells
Raw water
No. Well No. 4, 42' deep Golf Coutse well Disposal Plant well No, 5, 16' deep
Sampling point ........... At pump At pump
1 | Date of sampling ........ e PPN Aug. 18/61 Aug, 18/61 Oct. 20/59 Feb. 9/60
2 | Storage period (days) grrerenene PPN B 27:33 28:69 31:42 59:93
3 | Sampling tempetature, R o 6.7 6.1 8.9 6.7
4 | Test teiperature, °Co vvv v envnnnnnsn v 23.4 22.8 24,4 25.0
5 OxygenconsumedbyKMnO. e 0.7 0.8 e O Cerenas
6 | Carbon dioxide (CO,),(calculated) ........ 14 7 4 4
7(pH ....ov.ts reesaeanes eeresesan e 7.6 7.8 7.9 7.9
8 [Colour ........ et eteeiereer e heras 5 5 5 5
9 | Turbidity o v everer e ieranceneranenenn 0 1 0 0
10 | Suspended matter, dried at 105°C. Lot fen S A S U D
11 | Suspended matter, ignited at 550°C. ...... B A, S e
12 | Residue on evaporation, dried at 105°C, ., . 340 280 233 |, s
13 |Ignition loss at 550°C. .......... . 37.2 58.8 43.6 ..., et
14 | Specific conductance, micromhos at 25 C. . 559 454 358 356
15 |Calciem (Ca) .......... e e 87.1 75.7 55.3 55.1
16 [Magnesium (Mg) ........0vnvunnn e . 20.6 16.4 12.8 12,4
17 |Iton (Fe) Total ,............... Crereaans 1.1 1.3 0.11 0.07
18 Dissolved .......o0vvvenn.n AN 0.02 0.02 0.04 0.00
19 | Manganese (Mn) Total .............. . 0.25 0.26 0.00 <0.05
20 Dissolved .............. 0.07 0.08 0.00 0.00
21 | Aluminum (Al) .......... e eerrare ey 0.09 0.04 0.05 0.08
22 | CopPer {CW) tvvierrnvennerrnnnneonnens , Trace 0.0 0.0 Trace
23 [ Zinc(Z0) vivvveieinanrnnneneiennnan, e 0.0 0.0 0:1 0.0
24 | Sodium (Na) .......... eeean reedeeae, 4.9 1.8 0.7 0.7
25 | Potassium (K) .. .......... Cererr e 1.8 1.3 0.8 0.9
26 | Ammonium (NH,)...... et e 0.0 0.1 0.0 0.0
27 | Catbonate (CO3) oo vvrvvvnn.. e 0.0 0.0 0.0 0.0
28 | Bicarbonate (HCO3) ....,.000unn. e 335 289 213 212
29 | Sulphate (SO4) ........ reerseesaas e 19.2 13.0 13,9 12,3
30 { Chloride (C1)... .... sesanansaas srimanes 7.5 3.1 0.7 0.5
31 | Fluoride (F) ...covuvenennns. Sansrnennns 0.2 0.12 0.0 0.0
32 | Phosphate (POg) Total ........0vvnnnnne 0.59 0.30 0.0 0.0
33 Dissolved ..... e e 0.1 0.13 U PO e '
34 | Nitrate (NOg) eovvrvenenennnne e eenaee 2.8 0.8 1.6 2.5
35 | Silica (Si0O,), colorimettic .......... eeeen 24 24 20 21
36 | Catbonate hardness as CaCO3 ... .0 vu's.s. 275 237 175 174
37 | Non-carbonate hatdness as CaCOy ,....... 27.3 19.5 16.2 14.9
38 | Total hardness as CaCOs+..ovvvvverennns 302 256,5 191 189
39 | Sum Of CONSHItUENTS o v vierrernreenor e 334 278.5 211 210
40 [Percent sodium .,.uuviuennnneeennnanas 3.4 1.4 0.9 0.8
41 | Saturation index at test temperature ,,..,,. +0.5 +0,6 +0.4 +0.4
42 | Stability index at test temperature ..,..... 6.6 6.6 7.1 7.1
43 | Redox potential (mv) .,... eenen R e ety B N N e
44 | Hydrogen sulphide (H,S) .............. P P P et eee e e ire s Ve
45 | Water level at sampling (ft) ............ e 41 40 16 16
Remarks
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TABLE II (cont’d)
CHEMICAL ANALYSES CF ARMY WATER SUPPLIES

(In parts per million)
MANITOBA (cont’d)

CAMP SHILO (cont’d)

Wells

Raw water

Finished water

Disposal Plant well

No. 5, 16! deep Rifle Range well No. 6, about 16' deep Mixed wells - camp water No.
At pump At pump At taps
Aug. 18/61 Oct. 20/59 Feb., 9/60 Aug. 18/61 Oct, 20/59 Feb. 9/60 1
79:105 34:42 59:93 28:39 31:42 59:93 2
7.8 8.9 4.4 8.9 8.9 8.9 3
22.6 26.6 25,0 22.9 24.5 25.2 4
0.4 O 1.0 Cetterieiratae FE 5
5 2 3.5 6.5 5 6 6
7.8 8,2 8.0 7.8 8.0 7.9 7
5 0 5 5 5 5 8
0.4 0 0 0.4 0 0 9
cees e eenanes FE O SN R O T R I P Cervesntensaeneess] 1l
232 257 e . 277 359 ool R I ¥4
38.0 50,4 TSP 42.4 34.4 e rreartt et 13
355 388 419 409 551 515 14
53.5 62.1 66.5 64.4 35.3 69.3 15
14.6 13.1 13.7 14.8 11.6 21.1 16
0.11 0.09 0.32 Trace 0.10 0.04 17
0.02 0.02 0.00 Trace 0.04 0.C 18
0.17 0.00 <0.05 0.01 0.10 0.4 19
0.05 0.00 0.00 0.00 Trace 0.03 20
0.07 0.04 0.08 0,04 0.04 0.08 21
0.0 0.0 Trace 0.0 0.0 Trace 22
0.0 0.25 0.4 0.07 0.0 0.0 23
1.0 0,9 0.7 1.0 76.0 11.0 24
1.0 0.5 0.5 0.7 1.9 2.4 25
0.1 0.0 0.0 0.2 0.0 0.0 26
0.0 0.0 0.0 0.0 0.0 0.0 27
214 223 213 239 331 322 28
14,4 10.9 18.8 10.0 23.6 20.0 29
1.1 1.1 1.9 1.0 7.1 2.1 30
0.06 0.0 0.0 0.1 0.0 0.0 31
£0.1 0.01 0.09 <0.1 0.0 0.0 32
<0.1 Ceeererrtrar e . Craeaes <0.1 vt eaaaaataane el e 33
1.4 14 24 15 0.0 0.1 34
20.5 22 19 22 24 25 35
176 183 175 196 136 260 36
17.9 25.6 47.4 25.8 0.0 0.0 37
194 209 222 222 136 260 38
213 235 250 246 343 309 39
1.1 0.9 0.7 1.0 54 8.3 40
+0.3 +0,9 +0.6 +0.4 +0.5 +0.7 41
7.2 6.4 6.8 7.0 7.0 6.5 42
it et S R N R 43
............ et itrseraenrrarseditiriineaenetaenaaey] 44
18 in. 16 16 ) (- O I Leersetreasnnad 45
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TABLE I

CHEMICAL ANALYSES OF ARMY WATER SUPPLIES
(In parts per million)

I (cont’d)

PROVINCE MANITOBA (concl’d) SASKATCHEWAN
Camp or establishment ,................. [C AMP SHILO (concl’d) CAMP DUNDURN, near DUNDURN
LT ) I Wells Two wells
No.| -
Mixed wells —
camp supply North well
Finished water Raw water
Sampling point ... .oviviiiiiiiiiiaiiae At pump At pump
1 [ Date of sampling ..... e e Aug, 18/61 Oct. 13/59 Jan 15/60 Apr, 19/60
2 | Storage period (days) ........vevinnnnn 28:39 23:30 10:23 8:16
3 | Sampling temperature, °C...... Ceerreaees 10.0 6.7 6.7 6.7
4 | Test temperature, °C, .............. vees 23,0 27.4 25.5 24.4
5 | Oxygen consumed by KMnO4 ............. 4 N [ 1S
6 | Carbon dioxide (CO,),(calculated) ........ 11 10 8 9
VA ) : S N 7.7 7.9 8.0 8.0
8| Colout.,...ovovvune Ceeaeas BN 5 10 10 25
9| Turbidity .. vevvvrveiiiennvnsannneronns 0.4 35 45 35
10 | Suspended matter, dried at 105°C. vvvvvvs | eeeeane e, . 5.2 O AP
11 | Suspended matter, ignited at 550°C. ......| v irrirrinrnnnn, .. 4.4 R
12 | Residue on evaporation, dried at 105° 357 741 PN P
13 | Ignition loss at 550°C, ...evvvereivvnnan 42,4 105 e ereae e P .
14 | Specific conductance, micromhos at 25°C 543 1,094 1,111 1,109
15 | Calcium (Ca) ..... . Srsassssnnns 24,0 97.1 96.2 96.7
16 | Magnesium (Mg) .. vvvvvvrrevrnecnnconnns 10.4 45.5 46.2 43.8
17 | Iron (Fe) Total ....cvivienrennennannnnn Trace 2.9 4.8 3.3
18 Dissolved ..... e er e Trace 0.11 0,00 0.03
19 | Manganese (Mn) Total .................. 0,02 i Trace 0.20
20 Dissolved ... .ovvvirans 0.00 0.02 Trace 0.10
21 { Aluminum (Al) ... it iiiiiii e 0.02 0.10 0.03 0.09
22 | Copper (CU) vivvrvvrrenenenennnnanonns 0.0 0.0 0.0 Trace
23 |Zinc (Zn) v viveein it iiieneenenennes 0.0 0.0 0.0 0.0
24 | Sodium (Na) ..... e r et aae e, 90.2 93.2 91,1 88.0
25 | Potassium (K) .....cvvenvinninnns ceven 1.9 6.1 6.3 6.0
26 | Ammonium (NH,) ............. e 0.1 0.1 e e e e e Cieea
27 | Catbonate (CO3) .vvvvvvunnennenennnnn 0.0 0.0 0.0 0.0
28 | Bicarbonate (HCO3) .......ovvvvvunneea.l 330 541 550 545
29 |Sulphate (SO4) +..vvvvvveiieririnnainnas 19.5 161 167 162
30 | Chloride (C1) vvvvvvvrvnevnininnnennnes 6.5 10.5 10.6 11.3
31 | Fluoride (F) .o.ovvveniunnnns 0.12 0.0 0.0 0.0
32 Phosphate(PO.)Total............ eees 0.11 0.0’ ettt Trace
33 Dissolved........... <0.1 0.0 B S N
34 | Nitrate (NO3) .vvvvvvnnvinrnenesonnnenns 1.8 0.5 2.5 0.6
35 | Silica (Si0,), colorimetric .......c.vv..s . 25 21 21 21
36 | Carbonate hardness as CaCO3 ....... e 103 429 430 428
37 | Non-carbonate hardness as CaCO3........ 0.0 0.0 0.0 0.0
38 | Total hatrdness as CaCOj3 ....ovevuvrnns . 103 429 430 428
39 | Sum of constituents ....... RPN I 7-¥/] 701 712 698
40 | Percent sodium ,....vivirninnnnnnnnens 65 32 31 31
41 | Saturation index at test temperatute ...... 0.0 +1,1 +1,1 +1,1
42 | Stability index at rest temperature ,..,.... 7.7 5.7 5.8 5.8
43 | Redox .potential (mv) ........ D S e e e ies e
44 | Hydrogen sulphide (H,S),.....covvvvvnnnd veevvenene oo, [ P FS S .
45 | Water level at sampling (ft)..... Y Y R v, 30 14
Remarks Drawdown 10 9 6
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TABLE I (cont’d)

CEEMICAL ANALYSES OF ARMY WATER SUPPLIES
(In parts per million)
SASKATCHEWAN

CAMP DUNDURN, near DUNDURN

Two wells

No.
North well West well
Raw water
At pump

July 19/60 Aug, 21/61 Oct, 13/59 Jan, 15/60 Apr. 19/60 July 19/60 1

8:14 11:16 23:30 10:23 8:16 8:14 2

6.7 6.6 6.7 6.7 6.7 6.7 3
26.0 22.9 27.5 25,5 24.5 26.0 4

................... 6.9 St O N B
5 12 6 5 6 4 6

8.2 7.9 8.0 8.0 8.0 8.1 7

20 20 5 10 15 7 8

17 35 10 17 4 2 9
.......... 5.0 0.4 A R I L
................... 0.0 0.4 3 [ O I 3
................... 817 471 R Y SN (i o3
asssacsasctasnenns 113 50,8 0 eeeeieiiiiian TR L T R TR R TR 13
1,115 1,126 803 727 722.5 691 14
91.6 95.7 112 111 112 111 15
48,2 48,3 27.8 29.3 26.2 28.5 16
5.0 5.5 0.80 1.5 1.5 1.5 17
0.13 0.66 0.03 0.00 0.02 0.04 18
0.40 0.17 N 0.10 0.60 0.70 19
0.01 0.11 0.31 0.10 0.50 0.70 20
0.12 0.19 0.11 0.06 0.04 0.15 21
Trace 0.01 0.0 0.0 0.0 0.0 22
0,05 0.0 0.0 0.0 0.0 0.02 23
96.5 92,9 6.5 6.9 6.5 6.3 24
6.3 6.1 2.1 2.4 2,2 2.3 25
................... . 0.4 0.1 S N PO 1
0.0 0.0 0.0 0.0 0.0 0.0 27
530 545 368 347 347 335 28
181 173 105 110 107 121 29
12,9 10.5 4.0 3.4 4.4 4.4 30
0.0 0.39 0.0 0.0 0.0 0.0 31
0.08 <0.1 0.02 i i Trace 0.07 32
..... <0.1 theseesaeaesseanael 33
1.8 2.5 0.0 2.0 0.0 2.¢ 34
22,5 22 16 14 16 16.5 35
425 438 301 285 285 275 36
0.0 0.0 92.6 112 109 116 37
425 438 394 397 394 391 38
722 721 455 450 446 458 39
32.5 31 3.4 3.6 3.5 3.3 40
+1.3 +1.0 +1.1 +1.0 +1.0 +1.1 41
5.6 5.9 5.8 6.0 6.0 5.9 42
Casessiersenn T S P [ [T PR FRIN secsacsnans [P Ak knuEaanEEsnann 43
R T I Y R I N E IR LR TR ceverneaay 44
18 Ceseeererarsaneved 36 32 45

12 11 14
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TABLE I (cont’d)

CHEMICAL ANALYSES OF ARMY WATER SUPPLIES
(In parts per million)

PROVINCE SASKATCHEWAN (cont’d)
Camp or establishment ..,,,..........vuus, CAMP DUNDURN, near DUNDURN (cont’d)
SOULCE(S) v ovuurvrtoneunnennnorenenennnens Wells Mixed wells
Veat well Aerated only — partly finished water
Raw water
Sampling point ..... Cereenes Cei i ierereaas At pump At treatment plant
1| Date of sampling ......... Ceesnanee veeeves] Aug. 21/61 Jan, 15/60 Apr. 19/60 July 19/60
2| Storage period (days) vvvveevrnnevennss eves 11:16 10:23 8:16 8:14
3| Sampling temperature, °C. .........0uunnnn. 6.6 e tereeanan R . 6.7 6.7
4| Test temperature, °C, ........ i ieeeeneaen, 22.8 25.5 24.8 26,0
5| Oxygen consumed by KMnO4........... 4,5 S N e titeeaaaf ettt
6| Carbon dioxide (CO,), (calculated) ........ . 6 5.5 7 L., Cerereraan N
VA B ) : T sesasane Ceiirses s . 8.0 8.1 8.0 8.3
8l Colour ..vvernreienianennnnn [ 5 20 25 15
9] Turbidity . .vvvevinnverenneeneonennnnnnnas 4 13 12 5
10 Suspendedmattet,dnedat105°C. ..... veee 3.3 trveiesasenenies T PO ..
11| Suspended matter, ignited at 550°C, ......... 0.0
12| Residue on evaporation, dried at 105°C, ..... 558 e ! IO
13 | Ignition 10ss at 550%C. «vvrvvnrvvenrernnnn 51.2 1S R
14| Specific conductance, micromhos at 25°C. ... 771 897 882 721
15| Calcium (Ca) .. ..eveu.ne. et 118 103 96.5 114
16| Magnesium (MB) .. vuiiernnvennnnennonnns 31.6 34,1 31.0 29.2
17| Iron (Fe) Total ..v.vvvvennnnnn. 1.9 3.3 3.8 1.6
18 Dissolved ........ e PP 0.17 0.00 0.02 0.15
19| Manganese (Mn) Total ............. e 0.57 0.10 0.40 0.60
20 Dissolved .......oiveinenn. 0.40 0.10 0.12 b eiseehs e
21| Aluminum (Al).............. Ceeeeereranaes 0.16 0.01 0.10 0.12
22} Coppetr (CU) veivrnnnnnnnas Ceeenaree v 0.01 0.0 Trace 0.0
237 Zinc (Zn) . ovvvvinnnnnnn P 0.0 0.0 0.08 0.0
24| Sodium (Na)........ ...... seesarerisanana 7.6 46.8 57.0 6.1
25] Potassium (K) e vveienninnenrnrennonens 2.3 4.2 3.7 2.4
26| Ammonium (NH,)...... et ietecieaeen .. e et F ] P P P
27| Carbonate (CO3) ....u.... Cherieesen 0.0 0.0 0.0 0.0
28] Bicarbonate (HCO;) ........ ees 361 440 428 344
29| Sulphate (SOg).....cc0vvunns, 136 138 130 120
30] Chloride (CI) vivevvvivnnennnninenns P 4.0 6.6 7.8 3.2
31| Fluotide (F) +.vvviennernniiannnnnnns 0.25 0.0 0.0 0.0
32| Phosphate (PO,) Total ........ P 0.58 oo S e sasannenn Trace 0,05
33 Dissolved ........vvevuunn <0.1 D P A e anans .
34 Nitrate (NO3g) o vvovvvivnoeernnrnenennsnennns 0.3 1.5 0.2 1.8
35| Silica (8i0,), colorimetric ....... P 17 18 18 17
36| Carbonate hardness as CaCOs +vvvvvenrano..| 296 361 351 282
37| Non-carbonate hardness as CaCOjs +.uvvvueen 129 37.0 22,9 118
38| Total hardness as CaC0j3 .vvvvvvrvnnnnnnnas 425 398 374 400
39| Sum of COnStitUentS v .uvuveernrnneonne e 495 569 555 464
40| Per cent sodium ......... 3.7 20 25 3,1
41| Saturation index at test temperature ,,,.... . +1.0 +1.1 +1,0 +1.3
42| Stability index at test temperature .......... 6.0 5.9 6.0 5.7
43| Redox potential (mv) ..... Ceerrenree i teeeeeaene P S Civereareens
44| Hydrogen sulphide (H,S) ............. e herieeeea. P [ R e iebeeaee 1S
45 Waterlevelatsamplmg(ft) 34 [N Ceeeas B A creae e
Remarks
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TABLE

II (cont’d)

CHEMICAL ANALYSES CF ARMY WATER SUFPPLIES
(In parts per million)
SASKATCHEWAN (cont’d)

CAMP DUNDURN, near DUNDURN (cont’d)

Mixed wells

Final camp atea water including*
par‘:‘l?ags?sg:}iyv;tet Aerated and filtered — partly finished water by-passed filtered water No.
Finished water
At treatment plant At camp taps

Aug, 21/61 Jan, 15/60 Apr, 19/60 July 19/60 Jan, 15/60 Feb, 15/60 1

11:16 10:23 8:16 12:14 10:23 9:14 2

B8 it 6.7 6.7 i ireiiiiiiesiannens . 6.7 3

22,8 25.4 24,2 26.1 25.4 25.2 4

3 N O S R T EEEE RS R 5

3 4 9% T R o . 10 6

8.0 8.2 8.2 8.3 8.2 7.7 7

10 10 15 7 0 0 8

3 2 4 0 0 0 9
72 T O O e R L R R R R R R 10
2K N O O N A L R R R 11
7. % (O R LR R R R R 12
72 (O S L L R EE EE R R R R 13
790.5 896 882 710 784 783 14
93.7 101 106 112 11.0 11,1 15
28.6 36.5 33.0 29.2 2.9 4.4 16
15 0.63 1.6 0.17 0.02 0.07 17
0.19 0.00 0.05 0.00 0.00 0.00 18
0.46 0.20 0.40 0.60 0.05  feeeriaiiiiieiiidd 19
0.16 0.20 0.29 [ieiieiiiieiaiia 0.05 0.05 20
0.1 0.04 0.1 0.06 Trace 0.03 21
0.0 0.0 Trace 0.0 0.0 Trace 22
0.25 0.0 0.0 0.02 0.1 0.2 23
43.4 47.8 41.5 6.8 167 174 24
2.7 3.8 3.7 0.7 0.7 1.4 25
............................................................................ 0.0 0.0 26
0.0 0.0 0.0 0.0 0.0 0.0 27
371 438 429 342 351 356 28
136 137 130 120 113 116 29
4.5 6.4 7.8 4,1 4.9 5.3 30
0.25 0.0 0.0 0.0 0.0 0.1 31
0,43 i Trace [+ 20+ J D O N I R 32
<0.1 v rrrrnenenarsarvaoesfian R O R LR R P I A AP 33
0.7 L5 0.4 0.8 0.4 0.4 34
17 18 19 17 16 16 35
304.5 359 352 280 39.4 45.6 36
47.4 43,1 54.2 117 0.0 0.0 37
352 402 406 397 39.4 45.6 38
510 568 554 460 489 504 39
21 20 18 3.5 90 89 40
+0.9 +1.2 +1.3 +1.3 +0.1 -0.3 41
6.2 5.8 5.6 5.7 8.0 8.3 42
............................................................................................................... 43
............................................................................................................... 44
........................................................................................... crrhreier et ereaaan 45

* Aerated, filtered
and softened

900 gallons of
filtered water by-
passed per hour
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TABLE II (cont’d)

CHEMICAL ANALYSES OF ARMY WATER SUPPLIES
(In parts per million)

PROVINCE SASKATCHEWAN (cont’d)
Camp or establishment..............c... . CAMP DUNDURN, near DUNDURN (cont’d)
Source(s) vivrrrariinienn . Cheeaaean Mixed wells
No Final camp area water including by-passed filtered water*
Finished water
Sampling point .....cvevevnnns Creerrsane At camp taps
1 |Date of sampling .vvvevvrvnvncvnvsvasnens Mar. 15/60 Apr, 19/60 May 16/60 June 13/60
2 |Storage period (days) ........ Cesesaneas .o 13:48 8:16 14:17 8:10
3 |sampling temperature, L o 6.7 6.7 6.7 6.7
4 | Test temperature, °C, ..vvervirnvnernns - 26.7 25.0 24.6 et tnne et
5 |Oxygen consumed by KMDO, . .....00uvuuns IS I P P N R DA erreecaeareaes
6 | Carbon dioxide (COy), ( calculated) ...... .. 6 8 7 11
7{pH..... Cherenes et ieresee e arena . 8.0 7.9 7.9 7.7
8 {Colour ........ A retresaenenas N 0 10 5 15
9 I Turbidity ..v.ivevnveneronroeees Cereaenen 0 0 0 0
10 | Suspended matter, dried at 105°C. R I SR A N treseeaes FE .
11 |Suspended matter, ignited at 550°C, .......|... R S L N P
12 | Residue on evaporation, dried at 105°C. ...|...... B eeeeeaa I B e
13 |Ignitionfoss 2t 550°C. vuvvvrrvenrareenns|vnonns M S R R e reeeeeeaans
14 | Specific conductance, micromhos at 25°C. .. 757 896 764 800
15 [Calcium (Ca) ..ovvveenunns e P 18.2 11.4 20.6 11.4
16 [ Magnesium (Mg)..... [ e 16.6 5.6 35.9 3.3
17 | Iron (Fe) Total ............ e e 0.03 0,11 0.06 0.06
18 Dissolved .v.v.0u.n. eresraans 0,01 0.06 0.01 0.02
19 | Manganese (Mn) Total .......0cvvevvnnnnes 0.16 0.10 0.30 0.15
20 Dissolved ......... reasan 0.16 0.08 0.20 0.10
21 | Aluminum (A} ......... Ceerireenen .. 2 0.05 0.0 0.0
22 | Copper (C4) vovuinunanns N eeeeas Trace Trace 0.0 0.0
231ZInc (Zn) ...viiiintarsirierensronsanens 0.2 0.2 0.2 0.07
24 | Sodium (Na) .......... e cees 126 197 93.0 167
25 | Potassium (K) ,...0.00uns [N . 9.9 2,0 5.8 0.7
26 | Ammonium (NH,) 4 ovvvuunniereirennnennne]enuenseeroeeenneasbeosneenersanssns et eeree e 0.1
27 | Carbonate (CO3) v cvvvrvcrennorranooannnes . 0.0 0.0 0.0
28 | Bicarbonate (HCO3) .vvvvivianneerenssnns 347 407 347 346
29 | Sulphate (SO) . .vverevrnnnnanns 113 122 113 116
30 | Chloride (C1) ..... .. 4.7 8.5 3.8 5.9
31| Fluortide (F) . ..vveeennenn. 0.1 0.0 0.0 0.0
32 | Phosphate (PO,) Total....... Chereeerrans 0.05 Trace 0.0 0.08
33 Dissolved ....... [ U Chereseraseaae .
34 | Nitrate (NOy) ....... Cetesnarasesasiansas 0.0 0.1 0.4 0.6
35 | Silica (Si0,), (colorimetric ,..... eeseeans 15 17 15 16
36 | Carbonate hardness as CaCOs ...... evea 113 52,3 121 41.7
37 | Non-carbonate hardness as CaCO3 v.vvvun.. 0.0 0.0 0.0 0.0
38 | Total hardness as CaCOj3 ..vvveerensnnne 113 52.3 121 41,7
39 | Sum of constituents ..... Ceeeen eerrreaes 513 565 459 492
40 | Percent sodittm ., ...v.vuerenrnnnnenns . 68 89 49 89
41 | Saturation index at test temperature ....,. +0.3 0.0 +0,2 -0.3
42 | Stability index at test temperature ..,...... 7.4 7.9 7.5 8.3
43 | Redox potential (mv) . ....vvevvrevrnennea] envnn PN . P PPN
44 | Hydrogen sulphide (H,S) .... i erceeaen PN e
45 | water level at sampling (ft) ........ [ O .
Remarks * Aerated, filtered and softened
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TABLE II (cont’d)
CHEMICAL ANALYSES OF ARMY WATER SUPFLIES

(In parts

SASKATCHEWAN (concl’d)

per million)

ALBERTA

CAMP DUNDURN, near DUNDURN (concl’d)

CAMP WAINWRIGHT, near WAINWRIGHT

Mixed wells

Battle River

Final camp area water including by-passed filtered water*

Raw water No.
Finished water
At camp taps At plant intake
July 19/60 Aug, 16/60 Sept, 13/60 Aug. 21/61 Oct. 20/59 Feb, 9/60 1
8:14 8:27 15:16 11:16 36:83 58:92 2
6.7 6.7 6.7 10 3.6 1.1 3
26,0 23.4 22.7 22.9 21,8 25.4 4
N TIT e xmxEEanuEs 4,1 4,8 9.4 F R I}
4 6 7 10 10 6
8.1 8.0 7.9 7.8 8.2 8.0 7
7 5 15 5 15 15 8
0.5 0.8 0 0 4 5 9
e rerr s resaaeas Cersaeataaaeaas R O DU S TR\
T e RN R JS P NN L 11
................... NN O 592 L 12
.......................... SN 48 . TR e £}
767 812 807 877 802 1,153 14
12.5 12.7 11.9 23.2 56.1 106 15
4.0 3.2 4.0 9.7 29,1 43.7 16
0,02 0.06 0.05 0.20 0.38 0.48 17
0.01 0.03 0.03 0.03 0,00 0.00 18
0.01 0.10 0.10 0.04 0.00 <0.05 19
0.01 0.10 0.10 0.04 0.00 0.00 20
0.03 0.0 0.05 0.06 0,0 0.22 21
Trace Trace 0.0 0.¢ 0.0 Trace 22
0.1 0.1 0.02 0.067 0.0 0.05 23
171 179 178.5 171 83.2 100 24
1.1 1.0 1.7 2.8 6.4 8.6 25
0.0 0.0 0.1 heiiieeiaaas PR 0.1 N e T R e 26
0.0 0.0 0.0 0.0 0.0 0.0 27
354 359 362 382 365 655 28
121 126 131 138 130 128 29
5.2 8.4 6.9 7.1 9.6 8.8 30
0.6 0.0 0.0 0.25 0.0 0.2 31
0.06 0.0 0.0 0.2 0.06 0.0 32
........................................................... <0.1
0.4 0.2 0 0.8
17 17 18 7.5
47.2 44.4 45. 7
0.0 0.0 0.0 0
47.2 44.4 45.7 7
507 524 528
88 89 89
+0.2 +0.1 -0.1
7.7 7.8 8.1




TABLE II (cont’d)
CHEMICAL ANALYSES OF ARMY WATER SUPPLIES

(In parts per million)

PROVINCE ALBERTA (cont’d)
Camp or establishment ,................ . CAMP WAINWRIGHT, near WAINWRIGHT (cont’d)
Source(s) ..veveeenns ettt te ety Betty Lake Bagle‘:q}}‘i’gf(:nd
No Camp area supply
Raw water Finished water
Sampling point . ..ivieiiiiiiiiiiiiniie., At plant intake At Camp taps
1 {Date of sampling , ....covvenenvrnennn cenes Oct. 20/59 Feb. 8/60 Aug, 21/61 Oct. 20/59
2 | Storage period (days) ,........... Crrenaas 36:83 59:93 24:30 36:83
3 | Sampling temperature, °C....oovviiinnn... 3.6 3.4 20.0 Creererneees erenes
4 | Test temperature, ®°C, .vvvvrnnnnnnnnnnn 25.4 23,4 21.8
5 [ Oxygen consumed by KMaOg ....c.vvvunn.. X 1 e 6.1 8.2
6 | Catbon dioxide (CO,), (calculated) ........ 6 11 ) J O N
YA =) ; S Ceeeraneaees . 8.0 7.9 8,5 9.4
BIColour . vuiir et iiiiiir ittt 10 15 20 0
9| Turbidity ...vvivrerenvevnnravens Cehee 6 2 2 2
10 Suspendedmatter,dnedat105° .......... L S ceene Ceeeveriaii i,
11 | Suspended matter, 1gmted at 550°C. ..... Ceverasriaaan RSP T reedeaeaa. ereenes
12 | Residue on evaporation, dried at 105°C. .. Ceeseran [ A 442 ... v arenna. aes
13 |Ignition loss at 550°C. ...\ .vvvuvennensals heerasarasreens Ceessaneaes 128
14 | Specific conductance, micromhos at 25°C. . . 713 952 685 511.5
15 [ Caleium (Ca) vvvvvenneernvennrnenvonnans 18.1 24.9 21.6 9.3
16 | Magnesium (Mg) . ....ovvvvennnn.n [P 53.0 71.4 46.8 14,5
17 | Iron (Fe) Total ....... P, P 0.11 0.05 0.16 0.00
18 Dissolved ...., eennas Cereee e 0.00 0.00 Trace 0.00
19 | Manganese (Mn) Total ........ovvenuneeen 0.00 €0.,05 0.00 0,00
20 Dissolved ......c0veuve. . 0.00 0.00 0.00 0.00
21 | Aluminum (Al) ....,..... creererenneenn 0.07 0.22 0.09 0.03
22 | Copper (CU) v vvvrnrevnnnnanannn eeenens 0.0 Trace Trace Trace
LR AT T A 1) J Ceresesannes 0.0 0.0 0.0 0.0
24 | Sodium (Na) s uvvvvriinusrrsrrecannsrnnses 60.9 81.6 63.2 62.0
25 | Potassium (K) ..oouvvvnnvens [P 10.5 13.8 8.5 11.0
26 | Ammonium (NH,) +,.vvvenerenn.. 0.0 e B! [ . 0.4
27 | Carbonate (CO3) vvvvvrvvrnvnnnanens seeanse 0.0 0.0 11.5 20,4
28 | Bicarbonate (HCO3) ..evvvenennronnennns 431.5 590 389 51
29 | Sulphate (SO4) vvvvvveevrnennnnnas vesea 39.6 48,7 41.4 68.0
30 | Chloride (CI) ...vvvvunen. Ceseereriieaes 8.9 11,5 7.3 59.2
31 [ Fluoride (F) i uvvsuenrnernnsosonrenanennn 0.0, 0.2 0.47 0.0
32 | Phosphate (POQ,) Total . ..,......... veevnd 0.19 0.0 0.6 Trace
33 Dissolved . vovvivrvionvva]inerninennns, .. <0.1 vt
34 | Nitrate (NO;) v.vvvvenns sererserenneas 0.3 0.3 2.8 0.1
35 | Silica (Si0,), colorimettic ...vnmns Ceeeaas 3.6 5.3 2.9 3.0
36 | Carbonate hardness as CaCOj; ...... 263 356 247 75.8
37 | Non-carbonate hatdness as CaCO;. .. . 0.0 0.0 0.0 7.0
38 | Total hardness as CaCOy ...vuvvnn.n eres 263 356 247 82.8
39 | Sum of consStituents ,......eeees [P 407 548 405 273
40 | Per cent sodium ,,,..... tetereneans e 32 32 35 58
41 | Saturation index at test temperature ....... +0.3 +0,5 +0.8 +0.7
42 | Stability index at test temperature ,,....... 7.4 6.9 6.9 8.0
43 | Redox potential (V) ....evurveevrennvenseroernsnsrnnsnones Crreameraaean I Crieserreaaan . v ereraes
44 | Hydrogen sulphide (H;S) . .vvvvnvnneevevadvavionerunnnnnns 1S v treeeteeea ey
45 | Water level at sampling (ft) .........cv0u. deve oo niiiananas 12 12 Cerees
Remarks
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ALBERTA (concl'd)

TABLE II (cont’d)
CHEMICAL ANALYSES OF ARMY WATER SUPPLIES

(In parts per million)
BRITISH COLUMBIA

CAMP WAINWRIGHT, near WAINWRIGHT

FORT NELSON — Mileage 295, ALASKA HIGHWAY

Battle River and Betty Lake Well
Camp area supply No.
Finished water Raw watet
At plant intake At Camp taps At well pump At plant At well pump

Feb. 9/60 Aug. 21/61 Oct, 8/59* Nov. 13/59 Nov. 14/59 Jan, 8/60 1

59:93 24:30 25:35 20:73 19:72 17225 2

3.3 15.6 7.8 6.7 5.0 5.6 3

25.4 23.4 25.2 26.0 25.9 25.6 4

5

6

7

8

9

* After 24 hours pumping
**Due to iron oxides
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TABLE II (cont’d)
CEEMICAL ANALYSES CF ARMY WATER SUPPLIES

(In parts per million)

PROVINCE BRITISH COLUMBIA (cont’d)
Camp or establishment ,..... eereereees FORT NELSON - Mileage 295, Alaska Highway (cont’d)
SOULCE(S) v v v e v v tirrareniar i Well
No.
Raw water
Sampling point .......ovvvuivrinrneenenns At plant At well pump
1 | Date of sampling ............. Cereeeane Jan 9/60 Feb. 12/60 Oct. 16/61 Nov. 7/61
2 | Storage period (days) .. evvverrnerinnnnns . 16:24 60:94 22:29 13:19
3 | Sampling temperature, ®°C. . .vvivirnnnn.n 6.7 5.6 5.6 5.0
4 | Test temperature, °C. vvvvvrnnnennns e 25.5 25.2 21.7 23.1
5 | Oxygen consumed by KMnOy ........... R P 20.0 4.0
6 | Carbon dioxide (CO,),(calculated) ...... .. 40 42 115 31
7{pH ....ovvuune, de e 7.3 7.3 7.0 7.5
B[ Colour v uvrennrriinrerninioiannennnnnas 0 10 bl 5
9 | Turbidity covvvvrninininiuennn., e Hight Hight Hight Hight
10 | Suspended matter, dried at 105%C. .. ..vviiferrreriennieninina i, P P e
11 | Suspended matter, ignited at 550°C. . vuv | errnrrinr i diii it i b et e
12 | Residue on evaporation, dried at 105°C....|.cveererviiinevieadineennnnnn,s e 1,251 1,191
13 | Ignition loss at 550°C....... R I Ceerrac e [ ra 120 96.0
14 | Specific conductance, micromhos at 25°C. .| 1,323 1,378 1,646 1,419
15 | Caleium(Ca) ..ovevvnennnnnna, 247 269 310 293
16 | Magresium (M) v.vevvverrnvrernerannnns 49.0 44,5 73.3 57.9
17 | Iron (Fe) Total ..evvvvvnnnnnnn 52 High 67 63
18 Dissolved ............. Ceeee Jeveiinnns Ceeeeeees Trace 0.22 0.00
19 | Manganese (Mn) Total ,..ovvveunnrnnnrnns . 0.80 0.80 0.94 0.63
20 Dissolved .vvviiveinnine]viinininnann, e 0.20 0.31 0.43
21 | Aluminum (Al) ....ovvvnvnnnnnn. Cereanens 0.2 0.02 0.22 0.03
22 | Copper(Cu) ...veveennn S Trace 0.02 0.0
23 | Zinc (Zn) ... Y B 0.0 0.0 0.0
24 | Sodium!(Na) .......cevvuunn. SErsuurve. 6.2 6.1 7.1 6.9
25 | Potassium(K ). vviuvnrvnirnrinnnnnnnnns 2.6 2.4 2.8 2.6
26 | Ammonium (NHp) ........cvvnnn. B e [P P PO v
27 | Catbonate (CO3) e veerevrvnnenenennnnnn 0.0 0.0 0.0 0.0
28 | Bicarbonate (HCO3) v.vvivvvnnennnnnnnne, 518 546 660 597
29 | Sulphate (SO,) ...... e reraaaaraea . 372 392 528 455
30 | Chloride (C) ..... rerare e Ceesaes 1.0 0.9 3.0 0.2
31 | Fluoride (F) vvvveveriennenneneanenns R eee 0.1 0.63 0.68
32 | Phosphate (PO,) Total ...,.. erereeesaes et ee et 0.2 <0.1 <0.1
33 Dissolved ... iviviiernee] vererenirrirnrenaederennannan [ <0.1 <0.1
34 | Nitrate (NO3) cveenrnnionnnrrvronnonanss . 3.2 1.5 6.0 0.0
35 | Silica (Si0,), colorimetric .............. . 6.9 9.6 8.8 10
36 | Carbonate hardness 2as CaCOsz....00vuvn.. 425 448 541 490
37 | Non-carbonate hardness as CaCO; ........ 392 408 535 480
38 | Total hardness as CaCOj3....... teresaana 817 856 1,076 970
39 | Sum of constituents........ R ey - 994.5 996 1,265 1,121
40 | Percentsodium ...vuvevinenrnnnannenans 1.6 1.5 1.4 1.5
41 | Saturation index at test temperatute ,.,.... +0.7 +0.8 +0.6 +1.0
42 | Stability index at test temperature ....,... 5.9 5.7 5.8 5.5
43 | Redox potential (mv) ...vvvvvnvnenvnnn, L T
44 | Hydrogen sulphide (Hy,S),........... P e .. ereeeeaes et PO
45 | Water level at sampling (ft) ,............. P Ceves N I

Remarks

1 Due to iron oxides
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TABLE II (cont’d)

CHEMICAL ANALYSES OF ARMY WATER SUPPLIES
(In parts per million)
BRITISH COLUMBIA (cont’d)

FORT NELSON

— Mileage 295,Alaska Highway (cont’d)

; Well
No.
Finished water
Overflow from softener At plant tap
Oct. 8/59 Nov. 14/59 Jan, 9/60 Feb, 12/60 Oct, 16/61 Nov, 7/61 1
i 25:35 19:71 16:24 60:94 22:29 13 2
' 23.9 23.3 24,4 24,4 14.4 15.0 3
25.0 25.7 25.5 25,0 26.5 23,7 4
e T e TR FO N S R O R B R I
' 7.9 7.0 10.0 7.3 7.5 7.7 7
5 5 0 5 TR U RN 8
0 U N . 2 0 9
e I s B R PR S Ceves B P e £+
........ N NI FN R U YN RPN R 8 ¢
...... R A AU S S R R I ¥
e s et e N e SR P B S P S e . 13
750 691 899 823.5 1,304 1,104 14
106 97.7 171 1 R S IR N 15
30.7 25.7 0.0 <75 S S R R 16
1.5 2.7 0.69 0.12 0.24 0.31 17
0.00 Trace 0.00 [+ 18 + 3 A A T LR 18
0.14 0.02 0.00 <0.05 0,10 0.05 19
0.02 0.00 N R N 0.00  faviiiiiaiiiins B 20
0,38 ieieiiiii e ey 0.15 0.05 = leieriniiriiiianinan Ceeearaeee e 21
........... Trace R SN I 2
........... 0.0 R S I
6.3 6.6 7.0 i et ererar i . . . eens| 24
2.1 2.3 2.7 2 S R L E 25
......................................... N RN N N 1
0.0 0.0 30.4 0.0 ... PSP A Cereteereeaas ooy 27
61.0 21.8 0.0 12.9 O N .] 28
338 321 364 L S N S eevent 29
8.0 2,9 3.9 0 Chevarraes Cerereae Creraees 30
0.0 o Y vvrvn=ne P 0.1 0.2 . e vees oo ‘e cessa) 31
....................................................... 0.0 S Y -
........... S Y B & )
0.1 0.1 0.4 2o ) Ceenaas N 34
2.0 1.8 4.4 X N N N 35
50.0 17.9 53.6 10,6 heveeeieiiann S 36
341 331 374 416 T Ceeeaes Cereaeane .1 37
391 349 428 427 782 636 38
523 469 585 583 e P e . 39
3.3 3.9 3.4 75 O R Ceeaan 40
+0.1 +1.3 +2.4 E T N rtrerareanee 41
7.7 6.4 5.2 9.3 errirereaeennes S .o 42
Ceraeaes R e A S T | R R 43
tereerrarane Ceaes B Cererrananfeen i eaerans P RN s TR Ceeranaes 44
T T S R s R 45
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TABLE 1II (cont’d)

CHEMICAL ANALYSES OF ARMY WATER SUPFLIES
(In parts per million)

PROVINCE BRITISH COLUMBIA (cont’d)
Camp or establishment . .,.... Cevrereseeen FORT NELSOMN -Mileage 295,Alaska Highway (concl’d)
SOULCE(S) L vrr vt nininn et Muskwa River
No.
Raw water
Sampling point 800 ft south of 100 ft south of
fre o trrrearesrarasrocsey "l Muskwa Bridge Muskwa Bridge
1§ Date of sampling.......... [ Nov. 16/59 Jan, 11/60 Oct. 16/61 Nov. 7/61
2| Storage period (days) ........00n.. eeiea 17:70 10:22 22:29 13:19
3 | Sampling temperature, °C. v eereeena 0.6 1.1 0.0 0.0
4| Test temperature, °C, ........ v i 25.9 24.8 21.6 23.0
5] Oxygen consumed by KMoO4 .....ccvvvnn.. 84 .o, 3.0 2.4
6| Carbon dioxide (CO,),(calculated) ........ . 3.5 6 2 2.5
A T ) = S Ceecerieean .. 8.0 7.8 8.2 8.2
8l Colour....ocovveevnn.n, Cearee e etat e 25 0 5 5
9] Tubidity .......oeeievivnenns eeeeaen. 4 5 10 14
10 | Suspended matter, dried at 105° ......... B T 12,9 11.1
11 | Suspended matter, ignited at 550°C. .......| . .covunol., P P e 8.2 6.8
12 | Residue on evaporation, dried at 105°C. ...J . ivvervvnirinnennesdinenennnnennna, cee 256 324
13 | Ignition loss at 550°C, ..... B e eteeeeiaiiaen. 26.4 44,8
14 | Specific conductance, micromhos at 25°C. .. 488 508 393 485.5
15| Calcium (Ca) ...conivvvennnenn. easesaa . 72.2 74.8 55.1 70.7
16 | Magnesium (Mg) ........ Cre ettt arteeaes . 19.7 20.6 16.4 21.5
17 | Iron (Fe) Total ...ivviiiivninnnvnnnennen 0.23 0.15 0.32 0.31
18 Dissolved ..... Ceraee e, . 0.03 0.00 0.09 0,00
19 | Manganese (Mn) Total ............ v 0.04 0,00 0.05 0.03
20 Dissolved ............... 0.00 R Cereeenas 000  |...... Cevaaan e
21 | Aluminum (Al) . ..iineinrnrennnn. PR 0.05 0.07 0.11 0.02
22| Copper (CU) v iviiivinnnrnrnnernneonneens 0.0 0.0, 0.0 0.0
231 Zinc (Zn) vvvivnninnnnnns PN e 0.0 0.0 0.0 0.0
24 | Sodium (Na) ........... o ireser e, 5.0 5.0 3.1 4,1
25 f Potassium (K) vovvivnnnnnnnnunnnnnoenass 1.0 0.9 0.8 0.9
26 | Ammonium (NH,) ...... Ceraeenn Ceaneeees 0.2 0.0 0.1 0.1
27 | Catbonate (COp) v.vivinnrriiinanrnnrnnns 0.0 0.0 0.0 0.0
28 | Bicarbonate (HCO3) .o.uivvuvnvennnnensns 220 231 183 233
29 | Sulphate (SO4) .vvvvvvvvnvnnnnna.. Cenenns 90.2 84.4 60,9 77.1
30 J Chloride (CI) vovtvvinn it iiiieennnnnnss 1.5 1.7 1.5 0,9
31 | Fluoride (F) .vvvvvnenusns e 0.0 0.0 0.15 0.22
32 | Phosphate (PO,) Total . ...... eereenae e 0.05  |......... et eenaea <€0,1 <0.1
33 Dissolved ..... Ceereae N I eeees P <0.1 <0.1
34 | Nitrate (NO;) ..... et eeeneae e . 0.2 2.0 0.0 0.6
35 { Silica (Si0,), colotimetsic . ..v.. .. e, . 4.3 4,0 2.9 3.8
36 | Carbonate hardness as CaCOj3 .vvovvurun., 180 190 150 191
37 | Non-carbonate hardness as CaCOz......... 80.7 81.5 55 73.8
38 | Total hardness as CaCO;s +v.vvvvvvn.... . 261 271 205 265
39 } Sum of constituents ..... et aeerar e 302.5 307 231 295
40 | Percent sodium ,,.........000.. erereens 4,0 3,8 3,2 3,2
41 | Saturation index at test temperature Ceieea +0,7 +0.5 +0.6 +0.8
42 { Stability index at test temperatute ......,.. 6.6 6.8 7.0 6.4
43 | Redox potential (mv) , [P F F T R A Creseas [P
44 Hydrogensulphlde(H,S)..... ..... P N e . O L
45 | Water level at sampling (ft) ....,........ P N ieean. Low Low Low
Remarks
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TABLE II {cont’d)
CHEMICAL ANALYSES OF ARMY WATER SUPPLIES

(In parts per million)
BRITISH COLUMBIA (concl’d)

CAMP CHILLIWACK, near CHILLIWACK

Vedder River Well, Wet Bridging Area

Raw and finished water

No.

At pumphousé At well
Oct. 13/59 Jan, 28/60 Aug, 22/61 Oct, 13/59 Jan, 28/60 Aug, 22/61 1
23:30 48:98 27:35 23:30 48:98 27:35 2
8.9 4.4 15.6 10.0 10.0 12,8 3
27.4 27.1 22.3 27.4 27.1 22.3 4
3 S P Cheras (1 N Ceesaana PR N 1.0 S
2 3 8 11 4 25 6
7.4 7.4 6.8 6.8 7.2 6.7 7
10 5 0 0 5 20 8
2 0.8 0.8 6 14 58 9
T e teriearanae s . 133 ereeieserasnaann . 21.4 10
........................... 13.0 16.6 11
40.8 Cereeenenes e 64.4 74.0 eetarreeraairaes 103 12
7.6 feiiiiiieiiieen e 17.2 19.6 ettt rarsaanaiane o 12.0 13
70.8 110 69.1 99.7 94.1 123 14
10.1 16.0 9.5 11.4 11,7 16.9 15
1.0 1.8 1.1 3,2 2.6 3.9 14
0.13 0.09 0.00 6.8 3.7 7.2 17
0.00 0.00 0.00 1.6 0.02 0.00 18
....... Caraea . 0.05 0.00 Cr s et seseiaesraannn 0.10 0.14 19
Trace 0.00 0.00 0.19 0.01 0.11 20
0.04 0,07 0.02 Trace 0.04 0.07 21
0.0 0.0 0.0 0.0 0.0 0.0 22
0.0 0.0 0.0 0.05 0.4 1.0 23
0.8 1.3 1.0 1.7 1.7 2.1 24
0.3 0.5 0.5 0.5 0.5 0.7 25
0.0 0.0 0.0 0.0 Crareasaeananae e 0.0 26
0.0 0.0 0.0 0.0 0.0 0.0 27
30.4 47.2 28.2 43.6 42.8 73.4 28
7.8 8.5 6.0 6.6 5.3 1.4 29
0.5 1.0 0.3 3.5 2.3 1.4 30
0.0 0.0 0.07 0.0 0.0 0.04 31
0.0 Trace <0.1 0.03 Trace <0.1 32
..... T P N <D.1 <0.1 33
0.0 0.2 1.2 0.0 0.0 1.3 34
4.8 6.3 5.0 15 13 14 35
24.9 38.7 23,1 35.8 35.1 58.1 36
4.4 8.5 5.1 5.8 4.8 0.0 37
29.3 47.2 28,2 41.6 39.9 58.1 38
40.3 59.0 38.6 64.9 59.0 77.7 39
5.5 5.5 7.0 7.5 8.1 7.0 40
~1.5 ~1.2 -2.2 ~1.9 ~1.5 ~-1,7 41
10 9.8 11 11 10 10 42
Cereraeanan Cevanas O R e N A .. e R . .. Chererereraaans o 43
e [ PN chrrraens TS Y erraeenes O PSR e 44
........... 4,43 4.17 R 45
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TABLE 1II (cont’d)

CHEMICAL ANALYSES OF ARMY WATER SUPPLIES

(In parts per million)

PROVINCE YUKON TERRITORY
Camp or establishment ..................4 CAMP TAKINI, near WHITEHORSE
Source(s) ..vviiinrrirnnenns PN McIntyre Creek
No.
Raw water Finished water
Sampling point ...vvvviv i, At pump intake At tap in system
1 | Date of sampling . ....covirveeunnrnnnnns Oct, 27/59 Feb. 8/60 Oct, 12/61 Oct. 27/59
2 | Storage period (days) ..vvviiiiinrnnennn 34:76 62:97 26:33 34376
3 | Sampling temperature, °C. ..\ iviervrnnen,. 1.7 0.28 5.0 2.2
4 | Test temperature, O C. .0 vvenrunerevennnenn 22.9 25.9 21.5 22,9
5 | Oxygen consumed by KMnO, ,............. 7.9 Lo 4,6 7.8
6 | Carbon dioxide (COy),(calculated) ...... ves 3.5 2 8 2
VA 1)z SR ettt e 7.9 8.0 7.5 8.1
8 | Colour........ P A 10 5 15 10
9 | Turbidity .......... e esees e 1 2 3 1
10 | Suspended matter, dried at 105°C. ......... T 145 L
11 { Suspended matter, ignited at 550°C. .......|J....ccovvieiin i s, it 8.0 e e
12 { Residue on evaporation, dried at 105°C. .. .l...cvivvriinuneenanonn . et eeairens 165 e it
13 | Ignition loss at 550%C. ......veeevirrvindeeer i b e 32,0 i
14 | Specific conductance, micromhos at 25°C. .. 269.5 242 247 273
IS {Calcium (Ca) L.oivvrerninnnnnnonennnee, 39.9 34.0 36.4 40.3
16 | Magnesium (Mg) ..... e eer e e, 9.8 8.5 8.9 10.2
17 | Iron (Fe) Total .. .... e et re e r e 0.06 0.18 0.17 0.09
18 Dissolved ........cvveenn. . 0.03 0.02 Trace 0.00
19 | Manganese (Mn) Total .,.............. N 0.00 <0.05 0.02 0.00
20 Dissolved ..........c.... 0.00 0.00 0.00 0.00
21 | Aluminum (Al) ...t i e 0.0 0.02 0.06 0.01
22 { Copper (Cu) ........... e e 0.0 0.0 0.0 0.0
23 [ Z2Inc(ZD0) ot vttt ity 0.0 0.0 0.0 0.0
24 { Sodium (Na) ...cviirivrinnneernnnnnnnes 2.9 3.1 3.5 2.9
25 { Potassium (K) .............. et reraeaa 0.9 0.9 1.6 0.9
26 { Ammonium (NH,) ............ [ PN 0.0 0.0 0.0 0.0
27 | Carbonate (CO3) . vvvivvevnnennenonenonns 0.0 0.0 0.0 0.0
28 [ Bicarbonate (HCO;) ...vvvvnineeennnenn.. 162 144 150 165
29 | Sulphate (SO;) .......... eesrenasrianaa 10.4 8.3 9.8 11,2
30 | Chloride (CI) ... ivvviiiiieinnnennnnan 1.0 0.3 1.8 13
31 | Fluoride (F)........ e 0.0 0.1 0.17 0.0
32 | Phosphate (PO,) Total ,....... P D TN N 0.0 <0.1 0.05
33 Dissolved............... S 0,100 feereneieiiniit,
34 | Nitrate (NO,) ........ e e 0.0 0.1 0.5 0.0
35 | Silica (8i0,), colorimetric ............... . 11 12 11 12
36 | Carbonate hardness as CaCO; ,........... 133 118 123 135
37 | Non-carbonate hardness as CaCOy ......... 6.8 2.0 4,8 7.5
38 | Total hardness as CaCO; ......¢e00evr.vns 140 120 128 143
39 | Sum of constituents ,.......... Cereeaaas 156 137 148 160
40 | Per cent sodium ...,......... e eraaas 4.3 5.3 5.5 4,2
41 | Saturation index at test temperature ., ..... +0.2 +0.2 -0.3 +0.4
42 | Stability index at test temperatute ,...,... 7.5 7.6 8.1 7.3
43 | Redox potential (mv) ......... F T e S P S
44 | Hydrogen sulphide (H,S)...... T S oo e eaeas R
45 | Water level at sampling (ft) .............. 4 Medium to low 4 Cereserrasaneanas .
Remarks
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TABLE II (concl’d)

CHEMICAL ANALYSES OF ARMY WATER SUPFLIES

(In parts per million)

YUKON TERRITORY (concl'd)

CAMP TAKINI, near
WHITEHORSE, (concl’d)

Mclntyre Creek
No.
Finished water
At riser
to resetvoir
Feb, 8/60 1
62:97 2
1.1 3
25.9 4
.................. 5
3 6
7.8 7
5 8
3 9
.................. 10
................... 11
.................. 12
.................. 13
245 14
34,7 15
8.3 16
0.18 17
0.00 18
<0.05 19
0.00 20
0.03 21
0.0 22
0.0 23
3.1 24
0.9 25
................... 26
0.0 27
144 28
10,2 29
0.8 30
0.1 31
0.2 32
................... 33
0.1 34
12 35
118 36
3.1 37
121 38
141 39
5.2 40
0.0 41
7.8 42
.................... 43
.................... 44
Medium to low 45
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SUMMARY

The data of this report supplement those given in Water Survey Report No. 12 on water quality at 15 army
establishments across Canada. These establishments are those where water supplies are classed as unsatis-
factory or borderline, and where problems in use are encountered. This survey was continued at these locations
mainly to obtain information to assist in future treatment to improve quality and to overcome problems in use.

A number of these camp waters show wide variations in quality either because of changing source, varia-
bility of source, changing treatment, or inadequate or variable treatment.

Few of the locations are supplied with a water meeting all chemical quality requirements for a municipal
supply. A brief summary of some of the variables and a general discussion of the quality of water at each estab-
lishment is presented but, because of the many factors causing these variations including mixed supplies, vary-
ing initial quality, lirited sampling frequency, variable treatment, etc. it is not feasible to attempt an interpre-
tation of these data in detail.

It is, however, believed that sufficient data are now available on these waters to permit more detailed
assessment of their role in problems of use at each location, and in future treatment requirements,

Increasing deterioration, especially increased phosphate content at some locations is noted. In some cases

this resulted from the addition of phosphate to the wells in an attempt to control iron precipitation and/or
corrosion.

Although this survey has been discontinued, it is believed advisable to continue periodic checks on those
well sources which in 1961 appeared to be showing some deterioration in quality.
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APPENDIX A

Index to Military Establishments

DATA ANALYSIS

PAGE* PAGE

New Brunswick

(O 1 7 4 N 8 10

MEGIVIEY it ittt i e e i e e i e e e 8 15
Quebec

Camp Bouchard ... . ...t it it i i e i e et 8 16

Ste F Oy v ittt i i i i i e e e e 8 18

Camp Valcartier .. ...ttt it i e i it s 8 19
Ontario

Camp Borden .. ... i i e e it i i e e 8 22

Camp Hagersville .. ... .. i i i i i i it s i a s ee e annnnn 8 25

Camp Petawamwa . ..ottt it et itietan ettt e, 8 26
Manitoba

Fort Churchill ... i i i i i i i ittt et e .- 8 31

Camp Shilo .t e e e e e e 8 36
Saskatchewan

Camp DURAUIN L .ot i e it et e e e e, 8 40
Alberta

Camp Wainwr ght .. ot i i i it i i i i i i e 8 45
British Columbia

Camp Chilliwack . ......vouit et 8 51

Fort Nelson (Mile 295, Alaska Highway) .....coiiiiiniiinniiainnnenennnnns 8 47
Yukon Territory

Camp Takhini, near Whitehorse .. ....... ittt iiininnr s nanenn., 8 52

* See Table I, page 8
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APPENDIX B

List of Published water Survey Reports

Mines Branch Report No. 819, ‘‘Industrial Waters of Canada’’, a report on investigations covering the period
1934 to 1943, was the last general report published and is now out of print. Since then the Branch has published
various reports on chemical quality, specific to certain drainage areas or river basins, as follows:

Report No, 833. - Industrial Water Resources of Canada — Water Survey Report No. 1, The Aim, Scope

Report No. 834 -

Report No. 837 -

Report No. 838 -

Report No. 839 -

Report No, 842 -

Report No. 849 -

Report No. 856 -

Report No. 858 -
Report No. 861 -

Report No. 864 -

Report No. 865 -
Report No. 869 -
Report No. 870 -

Memorandum
Series No. 132 -

and Method of Investigations, by J.F.J. Thomas, 1953 ($1.00)
Industrial Water Resources of Canada — Water Survey Report No. 2, Chemical Quality

of Surface and Civic Water Supplies, Ottawa River Drainage Basin, 1947-1948, by
J.F.J. Thomas, 1952 ($1.00)

Industrial Water Resources of Canada — Water Survey Report No. 3, Upper St. Lawrence
River — Central Great Lakes Drainage Basin, by J.F.J. Thomas, 1954 ($2.00)

Industrial Water Resources of Canada — Water Survey Report No. 4, Columbia River
Drainage Basin, 1949-1950, by J.F.]. Thomas, 1953 ($1.00)

Industrial Water Resources of Capada — Water Survey Report No. 5, Skeena River,
Vancouver Island, and Coastal Areas of British Columbia, 1949-1951, by J.F.J. Thomas,
1953 ($1.00)

Industrial Water Resources of Canada — Water Survey Report No. 6, Fraser River
Drainage Basin, 1950-1951, by J.F.J. Thomas, 1954 ($1.00)

Industrial Water Resources of Canada — Water Survey Report No. 7, Saskatchewan
River Drainage Basin, 1951-1952, by J.F.]. Thomas, 1956 ($1.00)

Industrial Water Resources of Canada — Water Survey Report No. 8, Mackenzie River
and Yukon River Drainage Basins, 1952-1953, by J.F.J. Thomas, 1957 ($1.30)
Industrial Water Resources of Canada — Water Survey Report No. 9, Churchill River
and Mississippi River Drainage Basins, 1952-1954, by J.F.J. Thomas, 1958, (75 cents)
Industrial Water Resources of Canada — Water Survey Report No. 10, Nelson River
Drainage Basin in Canada, 1953-1956, by J.F.J. Thomas, 1959 ($1.30)

Industrial Water Resources of Canada — Water Survey Report No. 11, The Atlantic
Provinces, and The Saint John River Drainage Basin in Canada, 1954-1956, by
J.F.J. Thomas, 1959 ($1.65)

Industrial Water Resources of Canada — Water Survey Report No. 12, Water Quality

at Some Canadian Military Establishments, 1956-1957, by J.F.]. Thomas, 1959 ($1.65)

Industrial Water Resources of Canada — Water Survey Report No. 13, The Lower St.
Lawrence River Drainage Basin in Canada, 1955-1960, by J.F.]. Thomas, 1962 ($2.50)

Industrial Water Resources of Canada — Water Survey Report No. 14, ‘The Upper Great
Lakes Drainage Basin in Canada, 1957-1962, by J.F.]. Thomas (in preparation)

Interim Report on Hardness of Major Canadian Water Supplies, by J.F.J. Thomas,
1956 (35 cents)

. Any of the above mentioned publications are obtainable from The Queen’s Printer, Ottawa or the Publications
Distribution Office, Department of Mines and Technical Surveys, Ottawa ,Ontario.
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