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‘ MEMORANDUM b

RESEARCH COUNCIL OF ALBERTA, UNIVERSITY OF ALBERTA, EDMONTON
Mr. D. H. Lennox FROM P . Meyboom
" DATE June 26, 1961.

Re: Water supply, Vulcan

Some comments on the letter of C. C. Parker, Whittaker & Co., dated June 9, 1961.

1. -If the pump .test data are plotted on semi-logarithmic paper and analyzed by means

of the modified Theis non-equilibrium formula, the ansmissibility of the aquifer

appears to be 1020-1240 gpd/ft. which is considerably higher than the transmissibility

of the Paskapoo formation within the town limits (170 gpd/ft.). The drawdown graph shows
a characteristic succession of steps, each of which suggestsstabilization of pumping
level. Six steps of apparent stabilization can be recognized in the pump test, varying

in duration from 30 minutes to 3 hours. The least apparent stabilization has obviously
been interpreted as a true equilibrium between recharge and discharge, but the remainder
of the drawdown graph does not justfy this assumption, and consequently, the calcula-
tion of specific capacity has no validity.

The perisds of apparent stabilization during the pumping test are probably
not related to aquifer conditions, but rather to variations in pumping rate. According
to the information that is submitted by the engineering firm, the average pumping rate
is 99 gpm. However, the meter-readings indicate a pumping rate of 80 gpm . from
11.45 a.m. - 1:35 p.m. on February 1, whereas the average pumping rate from 1:35 p.m.
to 11:05 p.m. of the same day amounts [0 106 gpm. Judging from the drawdown graph
the pumping rate of 80 gpm. is valid for 200 minutes . followed by a pumping rate of
120 gpm. per minute from 200 - 500 minutes. Pumping tests with variations in discharge
exceeding 1 - 5% have no value for hydrologic interpretation as the assumptions of the
mathematical model are no longer valid.

If it were to be assumed that the pumping test had some value, the safe
pumping rate from this well varies between 40 and 50 gpm., which has been calculated
by the conventional safe yield computation:

Q = Transmissibility x available drawdown 709
2110

in which: T = 1020 gpd/ft - 1240 gpd/ft
drawdown = 120 feet.

Summarizing, it may be stated that the variations in pumping rate render
it impossible to interpret correctly the results of the pumping test. If pumping test data were
assumed to be reliable, the safe yield of this aquifer would be 50 gpm at the most, but
probably less. The estimate submitted by the engineering firm is based on the wrong
assumption that the principle of specific capacity can be ppplied to a non-equilibrium
pumping test, and as a result their estimate of safe yield is nearly five times too high.
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VULCAN WELL EVALUATION SUMMARY

Introduction

Constant-rate and step-drawdown tests were conducted on 5 wells at the Town
of Vulcan, Alberta, during the period from May 8 to May 13, fnclusive, to evaluate the
potential long range production capacity of the wells.

A step-drawdown test was conducted on each well to establish its efficiency at |
various pumping rates and evaluate the well design.

A constant-rate test was performed on well #3 in order to calculate the aquifer
coefficients which are necessary to estimate future pumping levels for extended periods of

continuous pumping.

Step-Drawdown Test Results

The step-drawdown tests indicate that the five wells are not efficient or designed
for pumping rates exceeding 7 gpm when each well is pumped separately. At pumping rates

lower than 7 gpm the wells function satisfactory.

Constant-Rate Tests Results

The average transmissibility of the water bearing materials was calculated from
the time-drawdown data obtained from this test. The average transmissibility determingd
was 246 gpd/ft., which means the aquifer yields its water slowly to a well. |

Observations of drawdowns in wells number 1, 2, 4, and S during the. constant~
rate and step-drawdown tests revealed that interference occurs between wells number 1, 2,
3, and 4. Well No. 5 was not mﬂueﬁced by the pumping of the other four wells.

Table I indicates that the predicted pumping levels in the aquifer under conditions
of continuous pumping at a constant rate conform rather closely to the actual drawdowns

which occur for a given pumping period.
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Table I: A comparison of estimated drawdowns in the aquifer and actual drawdowns
measured at the end of 24 hours of continuous pumping at a rate of 5.2 gpm.

Estimated Actual
Well No. Status Drawdowns Drawdowns
2 Observation 44.5° 46.0'
3 " - Pumping .5 7.8'
4 _ Observation 5.1 | 3.9

During the!pumping test the top of the lower aquifer was considered to be 142
feet. The maximum safe pumping rate is that rate which will not draw the water below the
top of the lowest water bee;ring zone over an extended period of continuous pumping at a
constant rate. For estimating future pumping rates 90 feet of available drawdown was con®

sidered a maximum in the calculations.

Table II: Estimate future pumping levels in the aquifer at various distances from the
center of a pumping well.

Radial Distance Continuous Length of Estimated
from center of Constant pumping Pumping Drawdowns in
pumping well Raw Period Aquifer
(ft.) (gpm) (ft.)
0.25 5.2 1 day 44.5
10 5.2 1 day 26.6
100 5.2 1 day 15.5
1000 5.2 1 day 4.6
0.25 5.2 30 days 49.5
10 5.2 30 days 34.8
100 5.2 30 days 23.7
1000 5.2 30 days 12,6
0.25 5.2 90 days 55.4
10 5.2 90 days~ 37.5
100 5.2 90 days 26.4
1000 5.2 90 days 15.4
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Table II (cont'd)
Radial Distance Continuous Estimated .
from center of Constant pumping Length of Drawdowns in
pumping well Rate pumping Aquifer
(ft.) (epm) period (ft.)
0.25 ' 5.2 5 years 62.7
10 : 5.2 S years 45.0
100 5.2 5 years 33.9
0.25 6 1 day 51.5
10 6 1 day 30.8
-100 6 1 day 17.9
1000 6 1 day 5.3
0.25 6 30 days 57.1
10 6 30 days 40.3
100 6 30 days 27.3
1000 6 30 days 14.6
0.25 6 90 days 64.1
10 6 90 days 43.4
100 6 90 days 30.5
1000 6 90 days 17.6
0.25 6 5 years 72.5
10 6 5 years 52.0
100 6 5 years 39.0
1000 6 5 years 26.0
0.25 7 1 day 60.0
10 7 1 day 35.8
100 7 1 day 20.9
1000 7 1 day 6.2
0.25 7 30 days 66.5
10 7 30 days 47.0
100 7 30 days 31.9
1000 7 30 days 17.0
0.25 7 90 days 74.6
10 7 90 days 50.5
100 7 90 days 35.5
1000 7 90 days - 20.5
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fl'able 11 (cont'd)
Radial Distance Continuous Estimated
- from center of Constant pumping Length of Drawdowns in
pumping well Rate pumping Aquifer
(ft.) _(gpm) period (f.)
0.25 7 5 years - 84.5
10 7 5 years - 60.6
100 7 5 years - 45.6
1000 7 5 years - 30.3
0.25 10 1 day 85.7
10 10 1 day - . 51.2
100 10 1 day 29,8
1000 10 1 day 24.5
0.25 10 - 30 days 95.0
10 10 30 days 67.0
100 _ 10 30 days 45.6
1000 ' 10 30 days 24.2
0.25 10 90 days - 106.6
10 10 90 days 72.2
100 10 90 days 50.8
1000 10 90 days 29.3
0.25 10 $ years 120.6
10 10 5 years 86.6
100 10 5 years 65.2

1000 10 5 years 46.6
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Table III: 24 hour interference due to the pumping of each well at various constant rates

Radial Interference in feet of drawdown at various
Pumping Well Distance pumping rates
Well influenced from pumping Pumping rate . ]
No. by pumping well (ft.) gpm 5.2 6 7
1 2 414 8.7 10.1 11.7 !
' 3 1300 ¢ 3.6 4.2 4.9 :
4 1800 ¢ 2.2 2.5 2.9 S
2 1 414 8.7 10.1 11.7 :
3 930 5.1 5.9 6.8 ;
4 1400 ¢ 3.1 3.6 4.2
3 1 1300 * 3.6 4.2 4.9 %
2 930 5.1 5.9 6.8 ;
4 523 7.5 8.7 10.1 i
4 1 1800 ¢ - 2.2 2.5 2.9 i
2 1400 * 3.1 3.6 4.2 3
3 523 7.5 8.7 10.1 2
4
o
* Estimated Distances %
%.
various constant rates 3

Table IV: 90 day interference due to the pumping of each well at

Radial Interference in feet of drawdown at various
Pumping Well Distance pumping rates

Well influenced  from pumping Pumping rate

No. by pumping well (ft.) __gpm 5.2 6 7 :
1 2 414 19.6 227  26.4 ¥
3 1300 * - 14.0 16.2 18.9 &\

4 1800 * 12.6 14.6 17.0 v

2 1 414 19.6 22.7 26.4 ;

3 930 15.7 18.2 23.7 ]

4 1400 _* 13,6 __15.7  18.2 ]

3 1 1300 * 14.0 16.2 18.9

2 930 15.7 18.2  23.7

4 523 18.4 21.3 24.8 )
4 1 1800 * 12.6 14.6° 170 3
2 1400 * 13.6 157 182

3 523 18.4 21.3 24.8 . 3;
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~~ahle V: Total interference in each well with all wells pumping at 5.2 gpm for a period
of 1 day and 90 days.

Total Interference

Well No. Pumping Period in feet
1 1 day 14.5
2 1 day 16.9
3 1 day , 16.2
4 1 day ' _ 12.8
1 90 days 46.2
2 90 days 48.9
3 90 days 48.1
4 90 days 44.6

Water Quality

The chemical quality of the water is acceptable in all the wells except well No. 5.
This water in well No. 5 is not acceptable for a public supply due to the nitrate content.
Pumping this well for several days may eliminate the nitrates or reduce their concentration

to an amount not dangerous for public use.

The pumping of well No. 3 for 27 hours improved its chemical quality, particularly

by reducing the suiphate concentration.

Conclusions and Recommendations

1. Continuous pumping of a well in this aciuifer at 5.2 gpm for a period of 90 days
causes a drawdown of 55.4 feet (Table II) in the aquifer at the well perimeter. If wells 1,
2, 8, and 4 are pumped continuously at 5.2 gpm for a 90 day period, there will be an additional
drawdown of nearly 50 feet (Table 5) in each well due to interference. This gives a total
drawdown in each well that exceeds the total available drawdown of 90 feet.

Therefore, wells 1, 2, 3, and 4 cannot be pumped continuously at a constant rate of

5.2 gpm for a 90 day period.
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2. Table II indicates that if each well was separately pumped continuously & 7 gpm for
a 90 day period, the drawdown in each well would be very close to the maximum drawdown

available, Thus if 2, 3, or 4 wells were pumped and were influenced by one amther to the
_extent that these 4 wells are, each well should not be pumped over 5 gpm, a mertmum rate
for extended periods of continuous pumping.

3. Well No. 5 was not influenced by the pumping of wells No. 1, 2, 3, and 4., However

for a 90 day continuous pumping period the maximum rate at which well no. 5 can be pumped

is 7 gpm. ' i

Future Prospects for a Groundwater Supply
The Town of Vulcan should be aware that the prospects for drilling high capacity

o e o

e L

wells with an acceptable water quality are not good in the vicinity of the town, The recent
pumping test indicates that wells ylelding water from the same aquifer will have to be spaced
at least 1000 feet apart, instead of the previously suggested 500 feet, in ordey to ensure
minimum interference. Closely spaced wells will have to be pumped at low rateg and thus
a well field will be required to obtain a large quantity of water over a long period of time.
Unfortunately, drillers' logs for test holes and well previously drilleqd at Vulcan do
not give reliable information on the thickness, depth, and availability of the various water
bearing formations encountered. A future test drilling program should be carefully planned
and properly supervised during its initial stage to ensure that each hole is properly sampled
in order to obtain a detailed log of the formations encountered. In addition, an electric log
may be run on several test holes to aid in establishing the exact position of waterbearing

formations encountered during drilling. A competent water well driller experienced in this

type of test drilling is a necessity for such a program.
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Detailed, relichle information obtained from a well planned , properly executed

test drilling program may result in improved well design and completion, and a more sat~

isfactory performance from a single well or group of wells.

G. M. Gabert
Groundwater Division
Research Council of Alberta -

May 29, 1962,
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REPORT

on
INVESTIGATION FOR EXTENSION OF WATER SUPPLY

TOWN OF VULCAN .

CCOPE OF WORK

The exisiing water supply for the Town of Vulcan, with a
populaticn of 1340 persons, comes from five or nix wells
locatcd in the vicinity of the townsite. The.water is pumped
from tho wills to an ¢levated storage tank (50,000 gallons)
and thenco, by gravity, to the distribuiica gystem,

The wolls provlds an aggregate fow of 65 US GPM which
doas not racot the present demand, Soveral of the largor
ugorg, the betcl, bocpital, etc., have individual cupply,

The quality of tho water 18 unsatisfactory, having a high
- congentration of cbjectionable salts, nitratés and sishates
(Glauksre Saltc),

It has bacn nccogsary to investigate, tost and ~ralyzo all

tho avallalle csurces of water in the district, in ¢hinin an

ndsgunte source ef potable water witlia the ccoucmis range
- of the ccaumunity, : ' '
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BASIC DESIGN

We established the necessary critcria for the study from
sound engineering principles in accord with Health
Regulations, and other tasic rcquirements, as follows =

1. Pcpulation Trend

Vulcan is the certre of a tradivg arca with a radius
of 30 to 35 miles, It is the County scat for the
County of Vulcan,

There are no large industrial plants in the arca,
but sorne expansion may come frem the preseuce )
of producing gas wells and their subsidiary extraction’
proecessing. '

The estimated populatiea for 1985, bascd on a plstted
curve for the ircrease of the past fiftean yeaxs, io
3500, This fpure bas been used for oor calculoiions
throughout this report,

. 2. Quantity of Vater

VWator demarnd is ectimated to be in U.S, Gellens,

1961 3 . . 1965
==233,000 pal, Maximwna daily demard 757,500 gals.
357,600 pal, Firo demand 551,290 gals,
5{9,600 gal. TOTAL | 1,348,000 gals.
) . )

Tho reserve storage required is calculsted to bo
600,000 U,S.Gallcus, " This computation takes into
aceount the existing 50, C00 gallea clevated storage
and a continunus pumping capocity of 250 ¢pm,

Supply Une sicing has Leen determincd, based ¢n
250 U,.S. ppm agalvst a head of 160 feet ard the &' dia,
rmain will sufiice. :
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4, Qunlity of Water

Chemical analyses of water from the local wells,
surfzce wator sources etc., indicate that there are
scveral problems in the provision of a potable dupply.
Thcos are t=

1. Deducticn of Total Solids coatent,
. 2, Reduction of Sulphate ccatent,
3. Reduction of lron Manganese content, <22

Yarious meothcds of troatment have heen studied,

individually or in combiration, to arrive at a

citgfactory supply witkin the economic xange for
©initinl and opcratio:ml cosnts,

Tho. oot efficicat treatment that i within a reasonable
.cost vango, is a cgmbination filter and avrating plant,
The fitsr sclected 1g Cosigned to remove 1ron ard
magnesiun and Will, in this precess, ccambined with
aeration, reduce Lho qmdty of calts to a rcaconable

madmwmn,
r’\,__/\M

PIIYSICAL STUDY

SOURCES O VVATER

a) To-= Vells
A complets study of the pocuible wells in' the vicinity -
of the tormeite was mado, vucing information chtained
locaily and frem the Neseacch Council of Albsrta, The
flow from wells in the arca is sinall and (& would
require a large numbez of wolla in serics to moct
o domiand, . '

The cuality of the water obialned frem the éxmiciing
wells varled widely, and treatment would bo noceosdsy
a8 racationed,

®
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_-b) Alrport Wells

' Tb.o Town of Vulcan reccz:zly acqx.ircd the use of .
geveoral wells that formed the scurce of suwpply foz

the RCAF Station, about 4,75 miles from the % rgden,

tmsita.

A pump tost cn Well §1 wag made éarly in E@bmry

last and computations frém: the_o“\servadeg,a. inlleats ,ﬁ

that these walls will proziuce 160 US gpm, which,
-combired with the production'ef wzlls at the alrport

and the town wolls, ard the proposed storage rwcm&r.
" will supsly town necds adequately.

The quality of the water is cocmpareable to that éi@»u.ﬂﬂed

ard treatigcat will he requlired to redusa the. toinl
- golids, eilpaates cnd ixca contant,

¢) Curfrco Wator = Cralie Crack

Thexo 18 a potential source of guxfnce wring in the P
Enaka Czcok drainage bacin., Thig would bhave o ba
developed in conjunctén with t2o P. T, A v 3 m,::ﬂé

- provide thy impounding resexvoiv,

‘X‘ha lenath of the supply Vo worll czgecd taot from the .

Arpoeri by 2,23 mflos & )wc”’:“"* 1y, cad tzentmnzd -
"rf‘mld Lo &0 samo preslea ¢ua O onlta iy g g ,,’w:;i
. -‘mtg . . R

. Tha essd rm"-.,sm of 23y presogcd wov ""3 bro boga i
. _@asm)..xni vith u,s cont 7 43 ooy lac " Untidng,

The g?sticn clao syuzce of mem Eionsa catho esouniiabes ol
tho wsﬁ:n to ko prepeced ag thore §s oD (5pavent eltnatiagy i

Tquality ¢ the profust of olther cauxsy, e~ grfilelert w ae ¥4 m
availshlo at etthaz {5) or (),

4
.

L



DESIGN

SOURCE - Airport Vells - SCHEME B

1. Use - Well #1 (RCAF) 160 gpm
Well §2 (RCAF) - 40 gpm

Usge additional wells from townsite

or airport as required. These wells

should be pumped periodically to

maintain quality(2 or 3 times )

weelly) _50 gpm
250 gom

2. Repairs to Wells at Alrport.
/el {1 ~ Casing is correded ard rust particlcs are
evident in discharga. Tho caclng showld ba

replaced and the well sealed off At 30 feot lavel,

Viell ;2 - This well to be flushed and gravel packed
to overceme turbidity sow prevalont, ’

3, Pipe Lins = 6'" diameter main to treatrncnt plixd and
reserve storage. Pipe dalvaged fiva cxdoting -

lns at airport satisfactory and 1.23 coctly.

4, Dvmp t> cloveted storaga frem trentmet oot and
TCORTVE, .

A (drcct by-pras from rosezve clorepo €0 the
jyotom for firo fow ls £rasible,

COURCE - Gaske Creek - SCHEME C

1, Irmapounding Reservolr - To L2 built ince :.ju-;.;.:f;.ic:m with
oY bY po-FtRQOﬁo .

2. Iantoke Structure - rormal foyx lakz,

3, Pumping from reserveir to'treatment plont anl reocxrve
storage - Sunply llne 7 vxileg long appreniimately,

4, Treatinent ¢tce, to distribution cystest as i Cshe 30 D,
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.a.

‘CO8ST ESTIMATES

' AIRPORT SUPPLY

B. .
. : - Cost to Town ;
Tctal Cost - Under Winter Works
1. Pipe Salve e $35,210.91 $23,252.07 = .
Supply Line 38,194.58 26,577.74 0
3, Troatmont Plant & Equipmert 33,689, 00 30,320.00 ..
4. Reseryolr 38, 146. 00 34,330, 00
EubaTctal 145,240, 49 114,479, 81 =
107 Ceatngeisios 14,524,51 _14,524,51 -
| 159, 765,00 - 129,008,321
.Dasinsering 675 - 9,585,00 9,585,C0 B
TOTAL $1¢9, 350,00 $138,589,32

EWANE CREZII PROTECT

'X""_J.C‘ LA .' “1ina

177 035,00

S&ci'ago and ireatient ’_,‘ 23 3
A-q’("‘m -

QZ‘G 590P9 )

. NOTE:= Thkis doesrnt !m wls tho ¢ost of the faporndiag

dam oz property acquiciticn,



C. EMERSON NOBLE
CHEMICAL ENGINEER
DIRECTOR INDUSTRIAL LABORATORIES
PROVINCIAL ANALYST

Submitted by

EDMONTON, ALBERTA
CANADA

May 16, 1962
WATER ANALYSIS REFPORT

CHEMICAL

[ecretarysTraasucer

Address

Date received May 14, 1962

Towm.of. . Yulcon

Date reported

Vuleean, Aharta

Container No.

Source of Sample .....Yulecan. Well #£.1

D.1 Serial No.

Total Solids
Ignition Loss
Hardness
Sulphates
Chlorides
Alkalinity
Nature of Alkalinity
Nitrites
Nitrates
Iron
Fluorine

REMARKS:

Lab. No. 02..=.4370

““% lm—‘..'r—t; x

FouL é@(ﬂ-

[y

PARTS PER MILLION  { ;%0

858 LOQL«.Y M‘(&G& l_-——__—-;:B....L
98 S 55 iwS-is
245 J- :
17 ¢T“1 |
305 100N ./\1
Bicarbonate of soda, lime 1.00000 J
trace :1"
1.2 G 13N
0.2 ~

Soda - 18.9 grains/gallon,

‘ ) e Aluminua and hem
plents, Water is chemical ' °"

<
[ahY

t’ i 5"(-
E'nﬂr”on Noble
/P;ovmc:.al Analys:

CiN:pl
Resdarch Council



C. EMERSON NOBLE
CHEMICAL ENGINEER

DIRECTOR INDUSTRIAL LABORATORIES

PROVINCIAL ANALYST

WATER ANALYSIS REPORT
CHEMICAL

’

EDMONTON, ALBERTA

CANADA

M.y 16, 1962

May 14, 1962

Secrotary=Treasurer. Date received

Submitted by

Tawn.af. Yulcan Date reported

Address

Yulcan, Alherta

Source of Sample .....Vulcan.Well £.2

Serial No.

[0S TR 25 T

Yol 3

Container No. A8
Lab. No. 62.-.4371
PARTS PER MILLION j\z&_& (O & 180 Fe
Total Solids 912 Wy o 9 & 1.8 & (80 (&
Ignition Loss 50
Hardness 50
Er
Sulphates 312 P
Chlorides 26 cé
217¢
Alkalinity 275 Gt
Nature of Alkalinity Bicarbonate of soda, lime and mognesium RS-
Nitrites trace soclVLL
Nitrates 0.6 v CC&CL -
Iron 0.3 z “J:r» ’
Fluorine Cehalcy
REMARKS: : Ll
Soda - 16,7 grains/gallon. Soda may corrvode ALt 7, +. 4-.
pleats. Water is chemically suitable. Bw | g4 T
Sen55LE £
ST
el g0
6. Enerson Noble
““Provincial Analyst
Cril:pl

c€ FResearch Council



C. EMERSON NOBLE
CHEMICAL ENGINEER
DIRECTOR [INDUSTRIAL LABORATORIES
PROVINCIAL ANALYST

Submitted by

WATER ANALYSIS REPORT

EDMONTON, ALBERTA
CANADA

May 16, 1962

CHEMICAL

Secretary.=Treasurer

Address

Tovn.of. Vulcen

Date received May.14,..1962

VYulcan,..Alberta

Date reported

Container No.

Source of Sample we-VUlC ARy Hell..#3,..Sanple

352 Serial No. QL—,L& a‘AAM\;«.{ { { e
Lab. No. 62..2.4367
PARTS PER MILLION { ‘ _ '
' Aeted 76 w80 Kk
Total Solids 1064 A
it Wtz - ot 80 o w5t 1566
Ignition Loss 56
404 g
Sulphates 404 ¢ .
Cthl'ideS 19 o e :
v £
Alkalinity 270 ’ . ,: : L 5 =
Nature of Alkalinity Bicarbonate of soda, lime and magnesium crLn7555 B
Nitrites nil s.nt0to C
Nitrates nil . \c' . Z e N
CLAGGON
Iron nil SaAGTEL
v (VIR RS
Fluorine
REMARKS;

[T IS L -
Soda - 16.3 grains/gallon. Soda may corrocde Alu .., c( 70"
plants. Water is chemically suitable, - TEL g
T2 5TCE0 S
. /' v ® Lo . W
Ay
/ C'L./Emerson Noble

CEil:pl

cc Research Council

‘Provincial Analyst



C. EMERSON NOBLE
CHEMICAL ENGINEER
DIRECTOR INDUSTRIAL LABORATORIES
PROVINCIAL ANALYST

EDMONTON, ALBERTA
CANADA

May 16, 1962
WATER ANALYSIS REPORT

CHEMICAL
Submitted by Secretary=Treasurer Date received Vavy 14, 1962
Address Town.of. Vulcan Date reported
Voo ;
Vulcan,.Alberta Source of Sample ...V ulc?nﬁﬁll#ﬁn!.‘ra_s{,jtt?
ot o, 22 22 St i
Container No. D.29 Serial No. ..\\.1A% ‘Q‘Zf. Wff‘%«_(rw
Lab. No. w22 312, 2y e
PARTS PER MILLION g
Total Solids 824 cv-
Ignition Loss 72 caL L
Hardness 50 PR R
PO S RV R VA Y +
Sulphates 253 TR,
Chlorides . 26 Tell000 3
d » Jl : :‘: :r \'J ~
Alkalinity 245 c T
fan o
Nature of Alkalinity Bicarbonate of soda, lime znd magnesium oV
Nitrites nil ¥
s+ * U : : :a ‘
Nitvates nil £, mre oo
Iron N 0.2 u.’::37~:;
Fluorine RRTCIE
REMARKS:

Soda - 14.5 srazins/gallon. Water is chemically suitable,

AL
/C. Fmerson lloble
[/provincial tnelyst

Cril:pl
¢z BResdarch Council



C. EMERSON NOBLE
CHEMICAL ENGINEER
DIRECTOR INDUSTRIAL LLABORATORIES
PROVINCIAL ANALYST

EDMONTON, ALBERTA
CANADA

Hay 16, 1962
WATER ANALYSIS REPORT

CHEMICAL
Submitted by Secretary. Treasurer Date received May.14,..1962
Address Toxn..of..Vulcan Date reported
Vulcan,..Alberta Source of Sample ... Vulcan.Well. . 4
Container No. 225 Serial No.

Lab. No. 62..~.4358

PARTS PER MILLION

-~

Moer o ee wiga Se

Total Solids 930
\ LoD 136
Ignition Loss 16 (N S ' (k
Hardness . 50 K
Sulphates 362 ST
4 5 -
Chlorides 15 A .
s C< =
Alkalinity 240 1400770 e
Nature of Alkalinity Bicarbonate of soda, lime and magnesium :
10 @ F ’.' z : :_ .f-.
Nitrites trace RS AT
€ I DR -
Nitrates trace ot o
[ S B N jix
Iron 0.2 GeLSTLD
e300 =
Fluorine
[Sal -~ 9 7 . :
s, PN I
REMARKS: g B
LAV [ N
Water is chemically suitable. o7 H,E.4~ '
L
« % LU v e}
DI.i053T
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gProvmcml Analyst
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C. EMERSON NOBLE

CHEMICAL ENGINEER

DIRECTOR INDUSTRIAL LABORATORIES

PROVINCIAL ANALYST

EDMONTON, ALBERTA
CANADA

May 16, 1962
ANALYSIS REPORT

Date received May..14,..1962

WATER
CHEMICAL
Submitted by Secretary=Treasurer.
.Address Towm..of.Vulcan

Date reported

Vulcan, Alherta

Source of Sample .....Vulcan.lell.£.5

Container No. D.43 Serial No.
Lab. No. 62..=.4369
PARTS PER MILLION .

, ,Q Lowisd to & 175

Total Solids 1910 0 T N
Llo o795 $SyigB k.
Ignition Loss 218 d
141 n e

Hardness 110 207 )
Sulphates 607 A E / :
Chlorides 64 oz <
Alkalinity 135 CToTT e T

Nature of Alkalinity
Nitrites

Nitrates

Iron

Fluorine

REMARKS:

Bicarbonate of soda, lime and magnesium

trace

23

0.3

Coda - 24.2 grains/gallon.
to high nitrates. '
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G }Zme’rson Noble
{:,Prévincial Analyst
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Appendix B



