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Municipal Water Supply
TOWN OF EDSON g, 1961
by
W. A. Meneley
Tutroduction
During the past two years the Town of Edson has undertaken a groundwater
exploration program, 0 assess the probable amount of water obtainable from wells
in the vicinity of Edson. The existing well field derives water from sandstone lenses
in the Paskapoo formation. Although definitive evidence is lacking, the individual
production performance of some of these wells strongly suggests that they are currently
being pumped at rates exceeding their safe production rates, and further, the well
ficld as a whole is being over-pumped. It is suggested that in a few years at most
the daily production of this well field will decline, slowly at first but at 4 iatc
increasing with time. Drilling additional wells into the Paskapoo formation may
be expected to yield only a tempotary increase in the total well field production, a
temporary modification of the overall decline in production.
This overall decline with time is characteristic of many of the older
municipal well fields throughout the province. It is not indicative of failure of a given
well or wells, or failure of the aquifer to yield water after a given time; instead it

is the logical and predicatble outcome of the failure of the well field design, in that

individual wells and groups of wells have been designed to produce watcr at a rate

greater than the maximum safe pumping rate of a well or group of wells in suchi an

aquifer.
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The basic problem at Edson is that a properly designed well field would J,,

e

to be much more extensive than the prescnt one, to safely produce the Present amonny

of water. Further, the demand for water is increasing rapidly, more rapidly, in fact,

than the well field could economically be extended to meet the increased demand.,

...a R

In short, the town's demand has exceeded the limit of economic utilization of this

aquifer,

Consequently, exploration carried out during 1950 was directed toward locating

. potential aquifers which would be capable of supplying much more water than the

Paskapoo formation, T he direction and scope of exploration is limited by obvious

fact that any aquifer recharged solely by precipitation in Alberta, regardless of its

permeability, will have a definitely assignable maximum safe Capacity, proportionate

to its size and the amount of natural recharge. In Alberta this figﬂre is low for

almost all aquifers; therefore the second condition for exploration is that it must

be directed toward locating an aquifer which may be recharged naturally or artificially,

from a perennial stream, or one which can, at some later date, be integrated with

a surface water supply source with a minimum capital loss,

-

At Edson exploration was limited to the area between McLeod River and

the town. Within this area, existing well logs indicated that a buried channel should

be present immediately south of the town. A total of eight test holes were drilled

by the town, to fix the margins of the channel. Test holes 1960-6 and 1960-7 encountered

about 13 feet of gravel; about 8 feet of Coarse gravel was encountered in 1960-5, while

in the remaining test holes, lesser thicknesses of gravel were eéncountered, or the

gravel was interbedded with silt,

— -
antiie ol el . ol o ol ol ol

I T A rwe e . . T



VAR
o/

T W T T T T o o — =

W v

A pump test of 60-6 was attempted, but was unsuccessful, and it was

decided that a production well weuld have to be completed before the productivity

of this aquifer could be adequately determined. Automatic water tevel recorders

were installed on Well #1 and on test hole 1960~7, to obtain continuous records of

the water level fluctuations hotl: in the Paskapoo formation and in the Edson channel.

During 1960 the possibility of an artificial recharge project, utilizing a high

level meander of the McLeod River in Sec. 12, Tp. 53, R. 17, W. sth Mer. as o storage

sitc was also investigated. A recopnaissance geophysical survey indicated the

possible presence of gravel around the meander; however this was not substantiated

by the one test hole drilled and no further work has been done on this prospect. Althougn

the initial results are not encouraging, further exploration would have to be carried

out before any valid conclusion can be drawn, regarding the possibility of an artificial

recharge project at this location.

This completed the exploration during the 1960 field season.

Edson Well 61-1

In July, 1961 an 8-inch production well was completed in Lot 13, Block 131,

Edson. The pilot hole encountered 13 feet of medium to coarse gravel, overlying

)
the Paskapoo formation; the well was completed with 13 feet of No. §0 Everdur screen,

set across the interval from 118 to 131 fect. During development & large volume

of sand was removed, and considerably more time was required to completely develop

the well than had been anticipated. This was due principally to the presence of

structurally weak coal and sandstone pebbles and boulders, which broke down curn;

the development process and werc removed by gradual attrition. This process had to be
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continued until only a stable, natural filter pack remained around the screcn,

The {inal rcsult is, however, an extremely efficient well. The maximum well loss is
estimated to be less than 0,5 fcet at 225 gpm, and the well as a structure is capable
f intercepting all of the water that can be transmitted through the aquifer, In all
further calculations it has been assumed that the well efficiency is 100 per cent.

A pump test was run, as the final development phase of this well, for a period
of 3, 675 minutes at a rate of 225 gpm. During the test and the subsequent recovery,
water level measurements were obtained in the pumping well, and in test holes
60-5, 60-6, and 60-7, Test hole 1930-8 responded very sluggishly to the pumping
effects, and no useable information was obtained from this hole.

There was considerable variation in the pumping rate during the test, as the
drive belt splice broke twice., Variations during the last day of the test were smaller
and the average discharge raie is cousidered to be about 220 gpm.

Because of previous pumping, during the course of development, the water
level in all of the wells was rising at a measurable rate prior to the start of the
final pumping test. A static water level correction curve was therefore established
from the rate of 1‘ecovery. from earler pumping, and extrapc;lated to include the
period of the pump test and the subsequent recovery test. This correction curve
is at best only an approximation, and its effect is to considerably reduce the precision
of the final analysis of the data from this test,

The transmissibility and storage coefficients, determined from data obtained
during the first 250 minutes of the test, are transmissibility = 10,000 gpd/ft,

-4
and storage cocfficient = 2,1 x 10 ., If the aquifer may be considered as an
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infinite artesian aquifer, from which all water will be produced from storage, then
the maximum continuous production rate of a single well is about 200 to 225 gpm.

The configuration of the drawdown curves, however, indicate that there is an
impermeable hydrologic boundary located about 2500 feet northwest of the pumping
w ell. The aquifer therefore canuot be considered to be of infinite areal extent.
Geologically, the valley walls north and south of the pumping well should both behave
as hydrologic boundaries, in that the permeability of the Paskapoo formation is
much lower than the deposits in the channel. A theoretical model was developed
to determine what drawdown should have been observed in the pumping well, and
in the observation wells, in a channel aquifer of the same dimensions as theEdson
channel. The theoretical analysis conclusively indicates that if the hydrologic
boundaries of the aquifer conform to the geologic boundaries, then .the drawdown observed
in the various wells should have been considerably greater than the drawdown actually
observed. It is considered that the reason that the observed hydrologic behavior of
the aquifer does not conform to that predicted from the theoretical model is that there
is recharge to the aquifer. If there is recharge to the aquifer, then in time equilibrium
will be restored in the aquifer, at some drawdown so that the recharge to the aquifer
is equal to the discharge from the well, Unfortun.ately thhe magnitude of recharge to
this aquifer cannot be reliably predicted from this pump test, consequently the maximum
safe production rate of this well cannot be stated with any certainty. On the basis of
the present pump test, however, it appears that the minimum safe production rate

should be in excess of 120 gpm.
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I would suggest that a long~duration production test be carried out on
this well to obtain a better estimate of the maximum production rate, and to
provide better information regarding the optimum well spacing in this aquifer,
1 am of the opinion that the pump owned by the town will be adequate for the test
which should be run at a rate between 75 - 125 gpm. The test should be run
at a constant rate for a period of 75 to 90 days. Short interruptions due to power
failures may unavoidably occur; ho.wever if the pump is shut down for as long as
8 hours, it would be advisable to terminate the test at that point, rather than to
re-start the pump. Because the long-term behavior of this aquifer is of considerable
interest to us, the Groundwater Division is prepared to assist in running the initial
phase of this production test. The recorders presently installed will be left there
until the test is completed, after which one or both of them will be converted to

a permanent installation.

Future Exploration

The probability that a large municipal or industrial groundwater supply can
be located within six miles of Edson is very good. The— gravel deposits of the
Edson channel occur below the water level in McLeod River by an unknown amount,
both upstream and downstream from Edson. Thus there are two areas in which
groundwater supplies may be obtained by induced infiltradon from McLeod River.

The Edson channel originates somewhere west of Edson and trends northeastward
from Big Eddy parallel the CNR tracks to Edson; from there it continues northeastward

for an unknown distance. The McLeod River cuts'into the gravel deposits believed
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to have been deposited in theEdson channel, for about two miles downstream

from Big Eddy. Thereafter the McLeod River follows a younger sharply incised
channel, which is cut into the bedrock, downstream to a point about a mile north of
the highway bridge over McLeod River. Downstrcam from this pbint: the McLeod
River again follows the course of the Edson channel for many miles. Reconnaissance
along the reach of river downstream from the highway bridge to the Rosevear ferry
revealed that the river is flowing over gravel dcposits for almost the entire distance.
It is reported that there is about 30 feet of gravel below river level in a large gravel
pit along this stretch of river.

If further exploration substantiates the presently available information, then
it appears certain that the geologic environment is such that it will be possible to
develop a large-scale water supply from McLeod River by induced infiltration.

The advantages of inducced infiltation are priacipally:

(a) no intake structure is required
(b) no treatment js required to remove turbidity, or bacteriological contamination

(c) the temperature of the product water varies much less than the river water
temperature

(d) the water quality is less variable than quality of the tiver water.

The principal disadvantage of induced infiltration at Edson is the higher
capital outlay for a pipeline to the town from either of the previously mentiore d sites,
and the cost of exploration to prove up the induced infiltration potential at either
or both of these sites.

It is suggested therefore that an exploration program should be carried out

to determine whether the best induced infiltration site is upstream or downstream from
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PRELINMINARY REPORT - TOWN OF EDSON, MARCE, 1961

During 1960 the Tewn of Edson carricd out an exteasive test-drilling program
to evaluate the possibility of increasing the amount of grounaivater that could be obtained
from scveral aquifers in the vicinity of Edson. This included:

L. An atternpt to increase the productive capacity of the exictne well ficld by
cepening wells #1 and #4,

[g¥

2. An examination of the feasibility of an artificial recharse project adjacent to
the McLeod River in section 12,

3. Tke location and cvaluation of the potential proauctivity of the gravel deposits
of the Edzsoa chaanel.

The program of deepening two of the exisdny wells was partialiy successful.

Vell #4 wag deepened to 355 and placed back on preduction. Yell #1 could not be deepened

as a metallic object in the bottom of the well prevented any drilling and the object could
not be fished. This well was then coavericed to an observation well and is providing usciul

information regarding the hydrologic behavior of this aquifer,

A resistivity survey, comprising 5 stations, was carried out in section 12 (Fig. 1),

The operating conditions were poor because of the heavy rain preceding the survey and iictle
@ nclusive information was gained. One test hole was dFiHcd %1 Lad. 8 (of section 127),
arnd it eacouatered 15 feet of gravel and some clay above becrack, Althouzh these results
were disappoiating, they should not bz resarded as conclusive. The area in the vicinity of

tie oxbow lakes offers an ideal natural environment for artificial recharge, if a suflicicadly

large gravel deposit is present that can bz used as a natural fikration medium,. The growdwater

division is prepared to carry out additional geophysical gurveys in this area if you will obizin

pcrmiccion to enter onto the land, The work that we prezose v carry out is a hammer scismic

survey o locate the denth to bedrock. This instrument differs from the usual geismic eguinment
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ia tohat no cxplesives arc used and the entre instrumeat is poriable. We have just
cbained tlis fnctrument and the reculis that may k2 obtained cannot be predicted; howrever

we would like to evaluate its performance under the widest poscible ranze of conditionz,

POTENTIAL GROUNDWATER RESOURCES OF THE LZLEON CHANNEL
The results chiainad from test drilling in the Edsoa chanael indicate that it
offcrs the koot progpect for immcediate development,

The Edson chanzel wag located by ¥ a ecries of est holes diilled Ly tae Towa

O

of Edson during 1960, after preliminary study by Farvolden indicated the possible pieconce

of a chanel at this lecation. A cross-section of this ¢ a:cl (Fig. 2) shows that it iz

£12:ply inciced fato the bedrock, About 10 feet of alluvial ~r cravel is found fmmediately over-
lying the bedrock dn this channel. Of the eight test holes drilled, six encountered well-coric
gravel, onc eacountered iaterbedeed cand and gravel (#2), and oxz encoun Jzred predominantly

fine=grained sand (#3). A log of onc of the town viells (Well #3) shows thet abaut 20 Zoot of

geavel was peactrated and cased off in this hole. The water level i all wells atands abeut

-

O

S0 fcet chove the top of the aquiier,

-

Short pericd pumping tests were carzied out on T.“ #3 (trancmisaikility =
7200 ppd/i) and oa T.H. &5 (transmissibility = £6007 epd/iy. Neither test was fatendod to

determine the complete hydrologic behavior of the aquifer. Later in the summer a full-zczaie

DUn
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et
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bing test was attempted; however, the test was terminated almost immcdiately whea the

pump became plugged with fine sand. It was concludad that it would be imzosaible to conduct

- - -
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a pumping tect at the desired rate until a acreezed well wag completed in tils aquifer,
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Two water samples were taken curing the pumping twest of test hole 60«5,

The {wilowing aaclyses were oliainod:

—

Sample #1 Sample #2
Total colids 563 opm 550 pom
II'._ 1-{1inn 1033 33 58
C"-v_l .:. L. 71 78
L ClLlotd.S nil nil
M..“;l RIS - 400 405
s of alizalindey : Bicarbonate of lime and ncmosiun
L I\¢; Ry nil il
Nitrated nil nil
O "C 1 100 1.0
« cada 19.29 sr/cal, 18.92 ox/cal,
[ It is desirable to esieblish the theoretical perfcrmance of this aquifer in orde
to auncss e economic feas iLiLty of procecaing with additional develosment in this channal.
l This wa cone by setting up a serics of mathematical imodzls of a theorctical aquifer having
L ciaravtorisdes similar to the Zdson chanzel. Decause of the complexdiy of the | Lydrolozic
L caviromnent oaly an approximate golution wags attemptzd.

Iniddclly, the aquifer was coasiderad to ke an ddeal ariesian equifer bounded b 7
l Q two paratlel boundaries 3, 600 feet apart, It was coasidered that the average thiclmess of
sravel 19 10 fect ard that all water would k2 obtained frem oto:a_';'c in the gravel. The cifeet
of th Inpcrmeable boundaries can be mathematcally replicated by a series of imaginary

pusphi - wells which are located at fncreasing distances eway {rom cach boundcry, and which

are pumpdng at tie same rate ag the real pumping wall. Azalvsis of this model indicaies that

| p— p— [p—

the swav production rate for a production well deriviag all of its vwater foam storage would

| —

asproach zero &g the volume of water in storase in tils aquifer is very small, This s an

. -

_;F s | | gE—

uarcasouitble conclusion, and it is considared that this model i too rocuictive In fts agcunstion:

to sopreevnt the hydrologic cavircament adequately.
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Tiie reglonal direction of Srowdvater movement in dio vicinity of Zdson is
soutaward from the upland area to the no:th of town toward the licLeod River. The casiurlye
tiening Edeon chaneel acts as an int reeplor drain diverting water ecastward which cveaually
cisciharges to tie ulbutary of Edson Creelk showa oa I igure 1. It is known definitely that

die channel wallg are not imsenmeudble, ags the precent towa wells are completed ia tie sarie

:80a. Sueiirer, the glacial deposits overlying e chasacl gravels are not impremeadle,

. PERRN
ROV IR

1
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aad would mmsn'ﬂt water 1o the gravel 17 the hydraulic gradiezt were favorah

A new model was then develosed, which assumes that the potendal distribution
in e coanacl is cimilar to that in a lincar segmert of an iafiaite artesion aquifer. In ¢iis
medcl the volume of water derived from st fage in the aquifer is iznored and it i3 consicored
that all water i8 obtained from lateral infilizetion through the morth channel wall and fron
vertical Infiltration throurh the overlyiny slzcial deposits,

The lateral infiltration was calculated from the average permeability of the Paslionsa
formatioa deteimined from the preduction performance of the existing production wells and iz
average gradient of the piczometric surface. It ig congsidered 2aat infiltration will cccur only
fato the gravel over a lateral distance of 10, 000 feet on citharzide of the producdon well, .

Tae approximate infiltration would be absut 200, 000 gpd. or atout 120 gpm.,

The vertical indilizadon {5 more difficult to esdmate, as we have no data regarcing
the permeability of the glacial deposits overlying the aquifer. The baromotric eificicacy,
vaich is the recponse of the watcer level in a well to‘ cuanges in Larometric Dressure, vas
calculated from the hydsozranh of tcét hole 60-7. The karometric cfficicncy 19 about 10 per ceat,

wiich ig rather low for an artesian aquiier and which suzsests that the aquifer may be oaly

pardally confined, It appears, therefore, that it is reasonaile to coasider that the overlying

T T ram s
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cility of at leaut O,.ul3 Cod/6" (i mitlidarey). I tiis is 59, dica e

leaxage induced by pumpiaz a well ia this aquiier would te in the oxder of 110, GO0 gpd o

75 gum,

It is interostng to note that 45 the vertical permeakility 48 in the order of me~nituce

-~

coasicarad in the chove caleuladea, wen the Imaximum rate of vertical infiloation will L2 in

,._1—.- —-"ﬂ e _"“

e oraar of 0,02 ”/Q ‘Lius it would reguire chout 17 years for a particle of water to mova

[ d 1 - A . . v s al Tem @
G Ca tiie Lasis of this wmedal it apears tial it s reagenanls to anticizate vmt a
, w cll or vells comploted in g aquifer chould be camable of vielding in the ordzr of 220 opm.

Any more precice estimate of the sustained vield of this aquifer, or of the quality o*

vawr

tat will Le obiained, can be dotenninad only from a loag-term production 25t of a well

compleied dn tuis aguifer,

In coaclusion, I would ICCommena on the basis of available iz{ormatica that the

towan proceed with the coastructica and testiug of a well complzied i the vicizity of toat

usle ¢0-~0,

VWell Construction Dotails

I would suzgest that the well should have an §~inch cereen across the cntira

thicknzos of the gravel. Surface casing should Le sct cither by driving or cementing to avoid

any pessibility of direct contamination of the well, Thae sereen openiny cize should k2

determained from a n*cha dcal anaiysis of a good sample of the gravel obiained ia a pilst

hole drilled at the desired site, Aqals cls of the gravel sample obtained from test Lolc 60-6

irdicates that an 0,08 to a 0.1" slot screen could be used.,

B e DU,
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As the probable yicld of this well s not yet kaowa, it would be advisable
tc cee if a puwp capable of yiclding absut 100 to 130 pm could k¢ rented {or testing
nurnoses. For a productoa test to run for say onc oF two moathg it would be necessary

to run a power line to the proposed well-aite.

Receatly two water samples were obtatncd from private wells completed in
tha Cdson channcl, Althouch the sarmples wire oo small to permit complete aralyses to

bz camicd out, th2 following consttuents were determined:

E. Boscert well E. Taylor well
Teotal collds 950 ppm 1026 ppm
Iznition losg 30 S0
Iron ‘ - 0.3 0.1
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