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Inf or mat i on on the c;r ound- vrater re sources nf east-centra l 
Al b ert"- <l. nd 11·estern Sask'1.tchev,"'l.n was c o llecte<l , most l y in 1 9~'15 , during 
the pr or:r e s s of ge ol o g icrd i n '.·esti 1;'1.ti 11ns fo r oil n_nd ga s . 'I'he r egion 
studi ed extend s f r om Edmonton i n the we st to Bo. ttlefor d. i n the cast , 
and fr om to11mshi p 32 on the south to townsh i p 59 i n vrnstern .'.. l berta , 
township 63 i n easter n Al berta , 9.nd in p~rt '1. S fa r north a s town rhip 
56 i n wes t ern Sask,.,t chewan . 

This r egi on i s c r ossed by Nor t h Sa sko. t c ewm 0.nd Btltt l e 
Ri -ers , and i nc l udes ot!1er mor e or less perma nent str e1i.ms . Lost of 
the b .l<:E:: s v;ithin th e 'l. rea , hC\'l(:,VfT , 9. r e a l ka line , qnd v:'J. ter is 
obt ined in wells f r .-im two sources , n'l.me l y , f rom wu.ter - b e9. r i ng sands 
in sur face or gl<tcia l depo s its , a nd f rom sqnds i n the under l y i n g bedrock . 

A d i v ision ha s been made in the wel l r ecords , in so far e. s 
possible , between g l ,.,_ cia l ".nd "bedrock•~- ter - bEr, r ing S'lnd s . In 
i nvesti gations fo r oil anr.3 gas , howev c.. r , the bedrnck wells wore used to 
tr11 ce the l a t er a l eyt ent of geol o g; i ea l fonnfl t ions , w·ith the result t ho. t 
the records d ea l more p. r t i cul,i.rly -,-.rith this type of w0l l. No detai led 
studi 0s wer e; m2de of tho r: l '.l Ci'.11 lll''. t e;r i:J.l s in r e l a tion to the· water - suppl y , 
no r 1 ere the t; b .cin.l deposit s ill':l.pped n.d eq ua. t e ly for this ur r o se . In 
a l.mo st al l of the r egi on i nvesti ge,ted in ,'1 l1ierb., "nd i n 'l.J. l but the 
northeast par t of the region stud i ed in Sa skq_tche-w"l.n , ~' t or can be 
obta i ned from bedrock . In "I. f ew pl P, ces , hov"GVCT , t he WP_ t e r f r om the 
sha l l o,;rnr b ed rock S'l.nds i s unsati sf(L ctory , o. nd deepe r drill i ng may be 
nocoesa ry . 

The water recor ds vmr e nbtained mo st ly -<' rom. the Fel l ovmers , 
some 0f whom h 8.d acquir ed the b.nd ".ftor the ¥;a t er supply had been found , 
and hence hci. d no persona l Jmo ledge of the ''n.tcr - bea rine; bed s th'lt ha d 
b e on er..counter e d in the i r we l l s , l\. lso the elev..,_ tions of the we lls were 
t n.ken by an eroid bn. romet e r 1.nd n.re , cons equently , only '1 rproximo. te . In 
sp i t e of these defects , howe 0 '( r , it is hoped t h",t t he publ i cat i on of 
these vm.ter r ecor d s may pr ove of vri. lue to fP, r rncr s , to1•m auth or i ti f' s , and 
dri llers in the ir efforts to obtain w::i. ter supplies ade qua te fo r their 
n<0eds . 

In col l ecting this i nfor:rrl'i.t ion seveni. l fi e l d p".rties were 
empl oyed . These ~er e und er t he airection of Professors R . L . Rutherfora 
a nd P . S . War r en of t he Un iver sity of Al berta , C . H. Crick:ma y of 
Vanc c1 uve r , "nd C / 0 . Hage , until r0c ently a member of tho Geo l o gi ca l 
Sur vey . The oi l and ga s imrest i g'?. t ions of which these vrq t e r r ecords a r e 
a part were underta ken und er the gene r ' l supervi s ion of G. S . Hume . 

Jub lic o.t ion of Resu l t s 

The essent i a l i nform-::.t i on per b i ning t o ::r ound- vRter conditions 
is being issued in reports .tha t i n Sa sko. tche!IIB.n o•)ver ea ch muni c i p'l l ity, 
and in :. l bert.-.., e n -er each squ'.lr e b l ock of sixt een townsh i ps b egi nning 9. t 
the 4th mrr i dian o.nd l ying between the co r rection line s . The secretar y 
'.er e'l. sure r of eP. ch mun i c i pa lity i n S'tsb .t chewan and Al b erta wil l ~)e 

supplied wi th the inform'.' tion covering th.?. t r.rnn i c i pn l i ty , Co p i es of the 
r eports will a lso be o.va ilab l e for study a t off ices of the Provi ncia l 
and Federa l ~-Goyernment Departmi:mts . Further as s is t8.nce in the 
interpret'tticn f the reports may b e obta ined by a rpl ying to the Chief 
Geolo g i s t). Geol:··gi c9. l :Sur vey, Otta-WU. . Techni c a l terms us ed in the 
r eport s re defined in the gl o Psa ry . 



Anyone desi r ing i nforma tion eoncer ing gr ound water i n any 
particu h r _·_ J. ocality wi ll f i nd the avo. i lable data li st ed i n the well 
r occ:rds . ·._'The so shou l d bo r;onsulted t o see if c.. suppl y of wa ter i s 
likely to be f cund in Sh'J.:_10'!; Y'eJ.l:;:, Sunk iJ.1 tho c hci'J. l dri ft , Or whethu 
a b e-ctor suppJy mo.y b o obb.i nod o.t r;r c:-i:t8r depth in the under l ying 
bedr ock formations< The WE>ll s i n glt:'- c io_l drift COTil!»on l y show no 
r eg i onal ]e''el _. as the sa:ad s or f;r''J.Vo ls in which the water occur s are 
i rreguhrly cU stributecl and of limited ext8nt . j_ s the sur fc.ce of the 
gr ound i s :.u1c-vEm, the bE>st means of CO!r,p">r i ng we.ter 7,;c:;lls i s by the 
o l ev<1 tior..s of tht-;_r wa·cer - be'1. .cing beds " For "..ny pQr ticuhr we ll this 
elew:.tion is obtained by subtn.c t.ing the f i gur e for the depth ·-:of the 
weil ·to the w-e.i:; e r·~bca1· ing, be,l f r om that for the surfac e e l e•:at i on at 
the wel l , For convenience b0th the e le-,'s. tion 'f t he vve ll s a n d t ho 
eleva. -c i '.lll 0f thE; wn. ter--b i::.o. r i n~ bed or beds in eP..c h we l l e. r e g i ven in 
the wc.11 record b . bles , lifh e::"o w9,te r is obto_in e d f rom l;edrock , the n...:i.me 
of the f ornF1.tion in whic h the vrate :- - b oaring S9.. nd occur s is 't ls o l isted 
i n these t ::-,h les a nd this inform?.tion should be used in conj unc tion with 
tha t provided on b&drock fonn 'l.t ions .. pages 4 t o fB , vrhi ch describes 
these f'o r m'ltions ar..d gives the ir th i ckness and sequence . Where the 
l evel '1f t he water - bearing ~l ':l. nd i s known, i ts depth at any poin t can 
eu.sily be CBl c u b .ted by substr acting its ele,rat i 0n , as g i ven i n the 
well recor d tables, from the elevr;,t i on of the surfac e at th?.t -point . 

vr :;.th e'l ch report i s o. m'l p consisting of two fi gures . 
Fi gur e 1 shows t he bedr ock f·:irm"1.tions that vrill be encounter ed beneath 
the unc'.msolidate,· surfa c e deposits . figure 2 sho11 rs the po s i t i on of 
all vrells for which records a re r..va i:l.ac le , the clc.ss of vvel l at ea ch 
l ocation , '.l.nd t h e contour line or line::; of e quQl surfa c e elevation . 
The elcvn_tio::. s.t any 10c'ltion cn.n thu s b e roughly j ud ged f r om the ne".. r e st 
contour line, ':.n•l thr r e c ords of the vvel ls show at what l eve l s vra ter 
is l i 1<:2ly to 'be Gncounte r ed :- The dep~h of the ""el l ca n then be 
ca lcub.ted _, and some lnformn.t ion on the chr•.r a cter a nd qucmtity nf water 
can ·re obt'l.im;d f r om a stuc1y of the r e cords of surrounding we lls . 

GIL2S;.1.ffY r F TEP ,:s U~ ED 

;_~'l line 2 The ten.1 11 allm.line 11 has been appl i ed rn. ther l oosely 
to some gr ound 1!rqtors that h'lve r:_ peculia r and d i sagr eeo_b l e tas t e . I n 
t he Prajrie F~·0"inceB,- 1:..in.te r th'l.t is co1rmonly descr ibed as a l k'l lin e 
u suo.lly ccnt'.l ins a l arge amount of sodium sulpha te and magnes i um sulpha t e , 
the pr i ncipr.. i consti tue:'.lts of Gl'l.ubor 1 s S'L l t o.nd Epsom S'l. l t s respect ive l y . 
Most of the so called a llmline waters are more correc t l y t ermed sulpha te 
YvCl.~.;erS:, m~ny of '.'!hicn :ms.y be user) for stock without ill effect . 1 ~fa ter 

thc.t b.i:;t.es strongly of common s11 lt i s desc r i b ed 3.S sa l ty . 

l'i. llt:vium ~ Depo sits of earth, c l ay , sil t , SQnd , gr ave l, Ernd 
other m teria l-orithe f lood pb_ ins of moder~l. str e'lm s 'l.nd in lake b eds . 

J, cuifer or Vfat e r -be'l r ing Hod .zon . ;..._ porous bed ) l ens ,_ or 
pocket in unconsoJ:-id 0 • :·ed dep o S:i.tsor-in led rock th'1t carri es water . 

Buri ed pre~Glacial Str eam Channe l s . A channel ca r ved i n to 
bedr ock by~- d;r ea!:l b eL_-lrethea<Yva nce of the cont i nenb l ic e- she6t , and 
subs equently 0:i.thcr p~_ rtly or wholly f illed in by sanc1s , gr ave ls , a nd 
b oulder clay depos i tE,d by tho ice- sheet or l r.i_ t e r o.genc i es . 

Be<'l.rock,, Bed rock , 2._s here used ; refers t o part ly or who l l y 
c onsolid'tt r:ocl depos-its of gr '.l.ve l, s2.nd_, silt,, clay, e.nd nmrl tho. t '.'I. r e 
older than tho gh c ;_a J drift .. 

Coa. l Seam , The sane a s a c oa l bed . ;, depo s i t of ca rbonaceous 
ll'.'.'.l.teri'l 1 f ,_)rffi€.d f:ron the remains of pln.nts by pa r t i a l · decompo s i tion P.nd 
bu.rfaL 
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Con tour. /, line on o. m'."!.p joining points trot ha Ye t he so.me 
e l evi>.t i on a-bo,;e sea -l e'.-e l~ 

Contjnenb.l I ce- Sh eet . The gr eP.. t ic e - sheet th.,_t CO\'er ed mos t 
of the surf1c e- r;r-c·?,n3.-dn- !11..any thousand s of yeo. r s o.go. 

Esco.r pment . A cli~f or '.l. rela tive ly steep s lop e s epara ting 
l eYe l or ge-nt l y Slop i ng a r e" s . 

Flooci P l a i n • • '.. fh t p" rt i n n r i ver V'llley or d inrtrily nbo-.;·e 
w0.te r b'..lt c-o,·e r ecf by -1vn. ter ,·-hen the river i s i n flood . 

_Gl_:. c ~l Dr!ft~ The loose , unco1'l.0olid '1.ted sur fa c e de po sits 
of S?..nd, gr ave l, 'lnd c l::.y , or o. :wi xtur c of thes e , th...,_ t were deposited 
by the c nntinenta J. ic e - sheet . Cl t:q c onta i ning boulders f orms p.':'_r t 0f 
the drift ancl is r ef f3r r ed to :tS gl a c b l t ill or boulder clay ~ The 
glacial drifl.~ occurs in sever 1 forms ~ 

( l) Grnund Morn.i ne . A boulder c l y or t ill p l a in ( includes 
ar ea s where -'vhe gb.c i n.l dri f t is ver y th i n r.nd the sur fa ce uneven) . 

(2) Tern i m. l Mor 'l i ne or Mor'..1.ine . le hilly t r '.l ct of c ountry 
f or med by glo.ci'l l dr ift thri.t w·1s lo. id do¥m 'lt the ID".rgin of the con tinen b. l 
ic e - :o:h~ et dur i ng i ts retr eat , The surf~ce i s cho. r a cteri zed by i r r egu 19.. r 
hills nd undr'.l. i nerl bas i ns . 

(3) Glac i a l Out-v<J.sh . So.nd and gravel phin s or de lta s f orJ11.ed 
by s t r e'.l.ms th~t is sued f r om t he conti nen t'.l. l ic e - sh eet . 

(4) Ghc b l foke Deposits . S'lnd a nd· -cliy:!pl a. ins f drmad in 
gl a c i'.l. l 13.kEs dur ing the r etr e'.l.t of the ic e - sheet. 

Ground W:otter. Sub- sur f"l. c e w'.l.ter , or water thn. t occurs 
be l ow the s"urfS_c_e O'f'the hnd , 

Hydr ost...,_ti c Pr essur e , The pr essur e th,, t cquse s water i n a 
well to ris-e ab-o-;.e the po i n t at which i t is fir st encountered . 

=mper2~°.u~- or_ lm.l'._~ rmeable . Be ds , s uch a s f i n e c hys or 
sha l e, o.re consj dered to 'be i mpe r v i ou s or irnper.mea b l e when they do not 
permit of the rerc ept i ble passage or mov ement of groun d v·ater . 

Per vious or Per me?..b l e . Beds q r e per viou s ·when they permit 
of the percept i b l e pasPs.g:e or movement of gr ound v.~t er , as fo r example 
porous snnds; g r ::.vel; n..nci sandstone ~ 

Pr e - Gl a cia l Land Sur fa ce . Tho surfo. c e of the l and befor e it 
was c overed by the continen ta l i ce - sheet . 

Re c ent Depo sits . Deposits t M.t m-ve been l aid down by the 
agenc ies of wate r and wi nd s i n c e the d i sn.ppear ance of the continen b. l 
ice- sheet , 

Uncon s olid,,ted Depo sits . The T'l'.1.nt l e or covering of 0. llu"Vium 
and glach l dr i f t - consist i n-gof loose S'1.nd , gr f'.ve l , c lay, and boulders 
t h'lt overli e the b edrock r 

l!Iater- '\Jo.b l e . The u pper limi t of t he P"rt of t he ground wholly 
sa t ur D.ted v.·i th watsr-:-- This m'.1.y be -r:.·ery near the surfac e or many f eet 
b e l ow it. 

'He ll s . Hol e s sunk into the earth so 0,s t o r eR. ch c. supply of 
wD.te:-. Vhen-no:Water is obt ained they ".. r e r eferr erl t o as dr y h ole s . 
We l ls in which water i s enc ounter ed "I.re of three cla s ses .-

( 1 ) "fell s iiii. which the wa t er i s und e r suffi c ient pr es s ure t o 
f l ow abn'-'€ the surf'l c e of the gr ound , 
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(2) 1Nells in which the water is under pr esi:ure but do e s 
n ot ri se to the surface . 

(3) 1ri:e 11s in which the wo. te r does not rise a bove the vm.ter 
tab l e. 

The f orm:.:i.tions th0 .t outcrop in v:est - centr?. l Saskatchewan a re 
an extenfion of similar f ormations th<-. t occur in east- centr 'l l l\. lb ertr> . • 
They a r e of Upper Cr etacoious age , a n d cons ist entirely of relati vely 
sof t sh'l. l es a nd S'.l nds, with some b f.1.nds of h·1r d sandstone a nd lr:.yors of 
i r onstone :iodules . '.L'he succ es sion, chara cter , a nd esti ma ted t hickness 
of the forma tions are sh ovm in the fo l lowing t n..ble ~ 

Formation 

Edmonton 

Bear paw 

Po.le and 
Va ri egated 
Beds 

Birch I.nke 

Gri zzly Bear 

Ribstone Creek 

Lea Park 

Cha r a cter 

Grey t o v.-hite: b entonit ic so.".l.ds a nd 
sandstones with grey a rn1 gr eenish 
shales ; coa l seams prominent in s ome 
a r ea s , a s a t Ca stor , Alb erta . 

Do. r k sha l e s, gr een sands yri t h smo oth 
black chert pebbles ; partly n on-
mfl.rine , with ,.~hite b en t onitic sa nds , 
carbona ceous sh'l. l e s or thin coo. l 
s e<>,ms simib.r t o ~hose in Pa le Beds ; 
shG. l e s a. t c ert.?_in hori zons conta in 
lob ster elm•" no dules ::md m"'.rine f o ss il s ; 
a t other horizons o. r e a bunda nt seleni to 
crystii..ls. 

Li ght gr ey ,sands wit~ 1 benton i te ; soft , d'l. r k 
grey a nd light gr ey shi:tles ·with se leni to 
a nd irons t one ; C"t rbonaceous sha l e s a nd 
coa l seams ; a bundant se l enite c r ysta l s 
in certc. in le~ye r s ~ 

Grey sand a nd sand stone in upper pc. rt ; 
middle pe.rt of sh 'l. l es a nd sa ndy shales , 
thinly l aminated ; 101;rer part with grey 
a nd yellow weather ing sands ; oyster bed 
commonly a t be. se . 

Mostly d 'J. rk grey shale of marine ori gi n , with 
a few minor sa nd horizons ; se lenite crysta ls 
and nodules up to 6 or 8 inches in diameter 

Gr ey s~no s and sa ndstones at the t op a nd 
bottom 1, wi th intermedia te sanr'I s and sh11. l es ; 
thin coal seam in the vicinity of Wa inwright ; 
mostly non- mf.l. rine : but mi dd le sha le i n s ome 
areas is marine< 

Dark gr ey shales and sandy shales wi t h nodul e s 
of ironstone ; a sand 70 f eet thi ck 110 feet 
below the top of the f ormation in the Rib
stone a r ea:- Alberta . 

E~uonton Formation 

Thicknes s 
F0et 
1 , 000 t o 

1 ,150 

300 t o 609 
.:thins 
r apidly t o 
the north
we st 

950 t o l~'JO 

in Cza r - Tit 
Hi lls aren. J 

may be thin
ner e l sewhere 

100 in west , 
but less t o 

e11. st o.nd 
south 

Maximum, 100 

Max imum, 325 
at Viking ; 
thins ea st
ward 

05• · t o 1 1 100 

The name Edmon t on formation w'.'l. s f irs t app l ied t o the bed s 
c onta ining co3.l in the Edmonton a r ea ;, a nd l a ter t o the same beds in 
adjoining a r eas . The forrn'ltion has a t ot<t l thi ckness of 1 1 000 t o 
1 , 15'.) f e.P t, but is ·bevelled off 0 0 stw<:l rd and the e :-1. st edge of the 'formati on 
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follows a n.-,rthi-rost line f r Clr:l Cor on-,_tion throu h Tof i e ld to "- o int 
on North Sa.s'·:"tcho,.,1.n Ri, ·er ".lJ"Ut r:1id1--,,_y 'oet1.;rsen Edmonton ".nd Fort 
So.sk- tchc'1"ln . No Edm·•nton 'beri "' occur nor thec.s t of t h is l i ne , but 
the fon~?.tion oec nmes pr og:r ess i \·ely t f- i c!cET to the s outhwe;s t due t o 
t he f'lct th?..t the l:et1S i ncl ine i n tfrct n i.r ect ir:m "l.nc1 the Surfo.c e 
bo·c l s o. c r oEs th~~ . 

The Edmonton fn:cr::"t i on c ons ist s o f poorly bedded grey '.1.nd 
gr e enish c l a y sh':'. l es , c o'll S68.ns , "nc' S'lnds ".nd s:>.nd s tone s th"t 
cont'l i n e l o.y n.mJ "· v·h i te m".tlri·J. l l-:n0vm '1.S : .. enton i te . Th i s cnn.terfo. l 
nhon v;e t i s -.-sr y st icky 'lnr' swel l s gr e'1t l y in vnl ume , 'l!ld when dr y 
tend s to g i '·e r, 1.-.rh i te 9.ppo"t r 'lnc e to thn ors c ont". i n i ng it . Such 
bed s n. r o ::- e l 't t i"cly i rnper i.·j_nus to ''''1.te , 0 .nd ",t the su r fa ce pro duc e 
t he " b urns" of ba ren gr nunr" i,1rh( re vegetri.ti0n i s sco.nt y or e;>b s ent . 

1":a t e r is r e l 'ltive l y '1.l·u..11.dant i n the Edmon ton f o .rtinn , v·hich 
cont".ins :-nuch S"nd ,. c ommonly in th•, form nf isolc. t ed l ons e s distrib u ted 
irregu l ,, r ly throuch the forr.".ti'.m ,. Conser:iuentl y , Prn e in li ttle 
unifo r mi ty i n the depth of vro l ls eyon i;•ithi n 'l srr"l.11 aren. . Fo.ter a l so 
occurs c om!lonl y 1si th c o'l l se0.111s 'lnc1 , un l i 1ce the S",nd l enses , these '.Jeds 
q_ r e much :· o E ep<lo.. r 'lnd per s i stent . I n c ontr 'l s t Yi th the Y":lter f r om 
the ent on i tic f"nris , which is genrr"..lly " soft" , v.·0tcr f nm the coa l 
se-ms , a: s the , "'.ter f r om the sh?..l l ov sur f'l. c e rl e po si ts , m':ly be 11 h ::c r d" • 
The b",S'l l beds of tho :Cdmnnton form'ltion usun, l ly ·c-ont'.'l i n f r esh ',''".. ter ' 
but this m'.'ly boe OFlO b r "' ck i sh lo cn.. l ly where the und r r l ying Bo2r paw beds 

conb i n hi zh ly :::. l lmline or S"_ l ty vm ter . 

I n southe r n ,'. l ber t'l, wher e tho Be't r pn.w for1,rt i on is thicke st, 
t he beds eomp0sing i t ·xre m". i n l y sh,, h:s th -t h'l'.-e 1:.ieen deposited i n 
se?. w-;. ter . I n th(-' "',r e'\. nnrth of to•·.nshi r 32 the form" tion thins to the 
northw0st "nd beco1'1.CS 'l shore line deposit c omposed of sh,.,lcs r.ont". i n i ng 
bontoni te , impure S':'nds , '1.nc' thin cnn. l seCJ.ms . In some ".. r e'.L::: , ['..S '1. t 
Ryley "..nd no", r ~rioni t or , '.lnd in the Neu t r f1. l Hi lls , t h e Do'upc.:w c ont'."\. in s 
pebb l e bed f . At Ryley these n,,re con:::o l id'1.tod into ~ conglomer "..te , 
but most l y the pebl,.los '1.re l oo soly distr ibuted in shr le or s'1.n<1y bee's . 

I n the '1.re't im.mor io..te l y nnrth of tcn-ntchip 32 the Be'1. r pn..w 
oc,c up i es 'l '.vidosp e'1.r1 be l t bener:.th the gl". Ci"'. l ·:1ri .rt , but f'l r tlHor· 
nnrthv.;est the belt !l"..rrows , '1.nrl "t Ryl ey ".nd northwestw'1. r d i t is onl y 
q few r'1iles wi re . This belt crosses Nor t h Sctsk".tchei."'l.n Ri ver '1.b0ut 
mi dvny between Ednonton 'Ind Fort Sask"' t c hew'.J.n . Bearp'.J.w beo s fonn the 
mct i n bedrocl:.: d epo s i ts of the Ncutr". l Hi lls . Far thPr so11th , where 
tlrny h:<.'TO an eypo seri thickness of qt l e::- st 400 f ec:.t , they contn.in 
gr een S'.lnd s, 'l..nd 1:, eds of Lctrine sh':'. l e i nterfi ncer ''v i th the benton i t ic 
sh n. l f; S '1.nC' :S'lnds of the un derlying fom"tinn . To the nor th , on t h e 
b 'lnk:S of North Sn.s -c'l.t chevr'.n Ri ver , the d i --ision between t h e Bearpqw 
'3.nd the 07er l ying '1.nd und0rly i ng forin"..t i on s i s inde fin i te , 0,nd the 
t h ickness nf berl s of Be" r "..W D. g;e is r e l n,, t h -e l y Br.l?.11 . 

The vn tor in tho Ryley ar e ".. is f r om the Bo'."1.rr'1.7J form".. tion, 
and is S'l l ty . In othc;r riTe'.ls to the routh the m'lrine Be'l r po.w 
f orm"tion c '.'l. r rios r, r een R'l.nd 11eds th"t yield fresh "n:i.ter , but coml'lon l y 
!l !'luch ,_ ett6r suprly is ,.,nund by drillinc through the Be'l r paw i n to the 
unde r l ying P':'..le Beds . 

I n S'.'.. sk"- t che v·1.11 , Bo". r p'J."' beds occur sou the':'.. st of Mo. c lin o.nd 
snuth nf Lu sel?,nd 9.nrl Ker r obert . On l y the lnso. l beds are pr o sent , "l.nd 
these contn_in gr een sru:i.ds tlv:'t ere comm0nl y vnter-oearing . 

Pa l e 'lnd Vari eg'l ted Be~ 

Underly i ng t h e Be'lrp'lw form,,tlon i s fl suc cesr. i on of bentonitic 
s::mr'ls , sh,,lcs , f.1.nd S"..ndy sh<t l es e ont'.'..inint; 'l few c o"t l se'.l..ms . The upper 
v ,r t of thi s successj_ ,n , due t o the boI.·,.?n i t ic content , i s c ommonly 
li t;ht co l o ur ed 'lnd h:t r ~.->een de scribed ':'t " the Pn. 10 Berl s , wherects t he lower 
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pa.~~t i r uc~:.~ _'<..a r: G.J1d is lmovv_::. as Vai-i eb[\ ted Beds . I n part , dc.. r k sha l e s 
nre pr esent in both Pale :1.nd Var iega ted Beds ; others o.re gr eenish, gr ey , 
b1·011'.rn 1 a n c1 d1L·k chocolote, ce..rbona ceous t ypos . The sand s may also b e 
y1?lln r : but wirnrc ber-.tnni to is uc- esen -':; it i mpcr ts a light colour t o the 
bec1s" Botli Pa-.e o.ml l/D.ri.egqtaa BG ci. s ~re chr1i' :J.cterized by the presence 
of thin sea.m~ of :"> ons·cone . cnmmonly dark red dish, but in po. r t pur p li sh , 
Seleni to (gypsum) cryst~ ls a r e: in pl a ces, a bundrcmt i n the shales . 

The best sections of P:cle Beds exposed in the region a re 
in the Tlt Hills: southwest of C l!.'..U" , 'rhes e hills co.rry a thin ca.pp i ng 
of Bea.rpo.w shed e c: b eneet tl" which:. ~nd a roi.mO. Bruce Lake, mor o tho.n 200 
feet of Po. le Bede a r e exposed.. The tob.l th i cknes s of Pa l e i:rnd Va rie ga ted 
Red s i n the T~.-t ·_i::;_l s c.rea is "'.'onut 970 ~eet. Variegn:t0d. ' BetlS outcrop 
ne~tr Ro.wkP"'s C'r. t:he Cnnad5_i;..r.i. N·1:d.onn. l Ra:'..~.wc:y west of Wa i nwri ght , but no 
a1·eo. e xposes the complete successior1 .• which is conE"ide r ed t o c ompri se e.bo ut 
200 f eet of beds~ 

Rec.ords rif we lls drill ed i n to the Pa le a.nd Var iegc.ted 
Beds do not : in gener r'.l: i nrlicf'..te laiceral persistence of sa nds f or l ong 
distanc es, nor r.n:- un:'dorr.1 ~verc,g e depth to 1'T'.ter -bear i ng sands in a loca l 
a :reo. , Thir- pn int:: to the concl sio:1 that the sand s a re ma inly 1 11ca l l ense s, 
but as s uch lense~ a r0 nw.neronl:l; few· w0lls fai l to ob t a in wa-7~ er . In the 
Ca.do g'lE . r ef'.. mc..n}· f lowi ng 'Ne ll s ha. ve been obfa. ined f r om sa nrls o.bnut mi dvray 
in the succescion.. In westerr1. Saskn.tchew'.'..n Pa l e " ri.nd Va rieg'lted Bed s c1ccur 
over a ride e.rAa fr 0m M':l. c lin r>.:1d Kerrnbert :.,nrthee, st throu c;h Wilk i e t o the 
Ee gle Hills. south of Bat·:~lefor:i" Nurnerous outcrops occur in the a r ea 
south of U:cit;r t M·;;.ddy Lr_ke. b.lt south " n d e 0 . s t .':\. round Bi ggar t hese bed s 
a.re a:mos -(. 'VnoJ l·~· c<:mc ea·i.erl ':Jy gl o:ta l. drift ~ 

The w"..ter from the so.nds of the Po.le o..nd Va rie g,,. ted Bed s 
is gen er ally s o f:;c ThA supply, app'lrei1tly; i s d ependent in p':l.rt on the 
size of the S'l.nci oody ti:J." t contn ins th0 """-ter '1.nc1. in part nn the e9. se wi t h 
which wa.ter m'l..y bF. replenished in the sand " Sm':l. 11 S:J.nd lenses surrounded 
by sha J s R rray 08 fi lled 1;;-r1~h 'Nat: i.' ·thq .. r. h:-_s infiltr ated into them, but ·when 
tapped -by a well thr: <>upr;il:, m'l.y be ve y s ] owl~r replenished . I n m'.lny 
insb.nces f '.lCh wells yield only n. smaJ_~1 • supplJ: 8. lt.1.ou gh thiR is c ommonl y 
perBistent and regul0_r . 

Bir ch Lak0 Formati on 

J'he Bir0h Lake f'o :rn1at:":_o}J. und er lies the Vari e gated Beos , 
but inm'lrr,v- a r eqs the rlivis "i o:r. is !lo t sharp .· The type '1. r eo. of the 
form'.3.t i o.o_ is 11.long t he north sLore of Birch L'"'lke south of I n :n i sfr ee , 
wher e a section G5 feet thicl: , composed mostly of S"..nd : is expo sed . The 
t o t n l ti1ic .1D10 ss of t he form·:1.t ior. i:..1 this crea i s '1.bout 100 feet, and 
o.lth ough thi s i s domina.ntly sg_nd n. cent r a l pn.rt :i. s composed of a l ternat i ng 
thiJi sand a:id Gh?.l E: beds . At the b .i. se of the f orm<:J. ti onJ. in a number of 
places·' is '1.L. oyster beO.; a::::d this is 3xposed in o. roa d c u t in a sec t ion 
73 fa et thic~ on the east sjde of Buffn. lo Coul.ee in sec . 3 , tp . 47 , r ge . 7 , 

W . 4th mer - :1 :u both \J pper n.nd lower parts of the f orm".t:i. on the sa n d i s 
c offilnOLly m'l "Ri":TP and outcropo ·cend t o Gonsolid'1.te into ho.rd , nodular ma ss e s 
f r om ". font to -:. few f0et :i.::1 d :i.ameter , Apprlrently t hese are f onned t hrnugh 
the depos ition o:' S'1.lts from t h o water ·:;hat finds '.ln out l et D. t the outcrops . 
Ii:.. f r> c·c . __ n som<' a ree.:: t ho ro.nd ma~v be t r a.ced '1. long the side of a hill by 
the pr esencP nf smJ. 11 sprin t; s or nodu:'.. ri. r rrlfl.sSeE" of sandst"ne1 

The B1rch La.kc fonm'ct :i.on occur s un der the drift a nd in 
outc,rops i n f'.. lru: gc o.l·r·a soulch of North S'3.sk:1.t chew'1.r~ Rive r a nd n ortheas t 
of r. l 4_ne :7:' r o11 Yh. J.lingdoi1 to Tnnisfree a n d Min burn , East of this a r eo. 
the s0uthvrcst bouno'1. r y is mor e iri· egu lar,, but outc rops <>c re persistent on 
tlv~ bo.nk " o.? Ba ttlE:J Ri.v.3r f:rom f'. fe& m:i.les n0rtL. of Hn.rdisty t o o. nd 
beyonri. the mov.t:b of G:c j zzly i3e2r Couleo in -Gp - 4 7 ~ r ge . 5 . It is b e li ev e d, 
too, t:i10t r>. Jqri;c a .: e'1. ~:co.~· Edgerton a nd Chauvin is underla in by t h e Birch 
Lr.i. ke formn. -C ior_ a n d that it e ~~·':;end s s outh e.., stw:-. :rd int o So. sh1itohewun a round 
MB.n:...tou lake "..f'.n rl s cuth E!.'1.St to Ver a-
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I t i s thought thn. t the Birch Lake f ormn.t i on thi ns 
e'l stward f r om i t s type secti on a t Bi r ch L'lke , "..nd th".t it lo ses i t s 
i den t i ty i n e s tern SA.sbtchevrrn . Deep wells dr il led ~ t Cz'1.r 1 Castor , 
n:nd e lsewhere n o longer show the Bi r ch Ln.ke a s o. cl en_rly r eco gn i zn,b le 
sand f orm11.tion, s o th".. t its s out her n l :imi t bon oa th y ounger form'l tion s 
i s unknown. l''her ev e r i t oc cur s '.lf '.l s11.nd , h nwev er , i t is wa t er - b earing, 
'.l l thou gh in snme n r on.s the sand i s 'l p'.l r ently t oo f i ne to yie l d a ny 
c ons i de r '1.ble vo l ume of water . I n oth er ri r eas , however , i t rers i st en t ly 
yie ld s good re1l s . Ther e i s n o '.1.ppa r ent uni f ormity i n the cha r a cte r of 
t he t er , whi ch i s eithe r hn. r d or soft in different v-e1ls i n the same 
gener·d a r ea . Dir ect cont'l c~ i,d t h sur fn. c e n1. ter s thnt c nb.i n e<1.lcium 
sulph ?.. t os r:-<'3.y i n t :i.me chr:tn ge a " s of t " w'.lte r r.re ll t n <t

11 h'.lrd11 w?..te r -v1rel l , 
and many we l l s a r e not sufficien t ly ca sed to pr event the per c ol ation 
of wat e r f r om surfa c e sa n ds into the ·we ll , a n d hence into the deeper , 
sof t wo.te r producing san'' s . I n f' '1.rt this a c counts f or the c h 0 nge in 
cha r ::.. c t er of the wa t er in a v-e ll , n. fea t ure thnt h'ls been not iced by 
ma ny: we l l 01J'mer s . 

Gri zz ly Be11. r Form.'1.t i on 

The type loc·. lity f or the Gr izz ly Be'lr f orm".tion , 
which under l i es the Bi rch L'.1.k e beds , i s ne"J. r the mouth of_ Gri zz l y 
Be::-. r Cou l8 e , n. t r i butn. r y of Bo.. t t l e Ri ver with out l et in tp . 4 7 , r ge . 5 . 
Th e f orm·, t ion is ma inly compo sed of dn.rk sho. l et>- t hn. t were depo s i ted in 
sea. V"1ter . At the mouth of Gri z zly Be:-.r Cou l ee t vro sh'1. l e secti ons , 
e'l ch 'lb ou t 100 fe et t hick , 'l r e sep'1. r '1. ted by o. zone of thin S'ln d -o eds . 
I t i s no ' r: e co gnized th".t the up per se ction is the Gr i zz l y Ben. r sh'.l l e , 
n. nd th'l t the l ovrer one , very s imil'.l r i n ch'l r o.c ter n,n ci 'l l s o depo s i ted in 
se'l Yr.ter , occur s i n the next lowe r f orm,,_t i on , the Rib stone Cr eek . The 
Gri zzly Beo.. r sh'l l e cont 'l i ns o. th i n nodub.r zone about 50 fe e t C'.b 0ve the 
base , th'lt is , 'lt ".b out the c entr e of the f or mr1t i on . This zone i s s c~ndy ,, 

o.nd is bel i eved t o yield vm.t e r in vn rious ·wells . Ot h er thin S'.Lnds ,, in 
pl'l c es vm t e r - b oar ing, a re ~ l so pr es nt . The :imper v i ous nat ure of the 
Gr izz ly Bea r sha l es m<:tkes t he over l ying Bi r ch Ln.ke sqnd "· stron g o.c quifer, 
as w<i. t er co llects in t h e S'l.nd o..b ove the sh0 .l e . The contri. ct of the Birch 
Lri.ke o.nd Gr i zzly Bel'. r f o rm'.' t i ons c•u1 be t r a c ed in some pla c e s by t h e 
occurrenc e of s pr ing s i s suin g f r om the base of the Bi rch L-'lke sand ev en 
where this i s not expo sed . 

Griz zl y Beo.r sh'l l e s occur i n a road c u t on the s outh 
sid e of Battle Ri ver ne9. r the high vay brid ge '.l. t Fn.byan . The shr. les 
i n this a r e'l '.l r e a bout 100 f e e t t h ick . It is thought they e:.vt cn d as 
f a r "est '1.S the Vi kin g g?.. s f i e l d , vvher e they ho.ve b e en r eco gnized i n 
s-=tmp l es fr om dee p 'rell s . It is probn.b l e , howev er , that the sha l es th in 
westvra rd.::·and t hicken eastwar d so th-:i t the i r g':mer 'l l f orm i s 'l wedge 
between b oth h i gh er '.lnd lovrer S'1.nd beds.. The po sitinn of the thin edge 
of th e 1~:e d .e t o the west is un known ,, but evid en t ly t h e Gri zz l y Be'l r 
m'lrine sh?.. l e under lies a l a r ge a r ea in e 'l st- centrn l Al ber t n. extending i nt o 
Sa sb i. t chew'3.n m inly in the a r ea south of Bo. tt l e Ri ve r . 

Rib stone Cr eek Forma t ion 

The type area of the Ri bstone Cr eek f o nn.at i on i s on . 
Rib stone Cr eek nefl r i ts j unc t i on wi t h B:->.tt l e Ri ver i n tp . 45 , r ge . 1 , 
W. 4th mer •. At t hi s pb.ce the l ow·e r sand beds of the f o1·m::!. t i on a r e 
we l l expo sed , Th e uppe r par t of the l ovre r S".nd memb er of t h is f orm'.l.t ion 
outcrop s on the n or th s i de of Bfl t t l e Ri v er , i n t~o northe'lst p'l rt 0f 
sec , 26 , t p . 47 , r ge . 5 , n ear the mouth of Gr i zz l y Bear Cou l e e . Ab ov e i t , 
h ighe r on t he b .nk fln d a t a short .-; istance from t h e river , t here i s a 
12 fo ot zone of ca r bona c eous a nd c oa l y beos in two l ayers , ea ch ab oJt 
2 feet thi ck, s epar~ted by r. fee t of sha l e . Ab ove this a r e 90 feet of 
d'J. rk sh g, l es t h'3.t '.l r e t hought t o have b e en depo s i ted in se'l wo.te r , thflt i s , 
they 'I.re m'l rine sh?.. l es . These marine shq l e s in turn a r e over l a in by a 
s0. ndy zone a.bout 20 feet t hick cont"C i n i ng oyst er s in t h e basa l pc. r t . 
Th is S'.l. ndy zone i_ s the uppf r sand. rr.omb er of the Rib sto ne Cr eek f orm"I. t ion . 
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It thickens to the e::cst a nd FE: St fr m the Griz zly ~ear a r ea. but is 
prob'.lbly '.lt no place much ~or e tha.n 50 f eet thick . 

Tbo lower S'1.:1ll member of the Rib stone Cr eek f ornut ion 
a lso vrt ries in thickrn;ss fra.m D. minimum of 'l.bout 25 feet . On t he 
ba nks of Vermilion Croek, north of M?..nnvi l le, the bn.s'.l l S'l.nd i s n.t 
J.o st 60, 'l.no m'.ly b e 75 _. feet t hick . It is ozerhin by sh'1. ly sand '.lnd 
so.ndy shale beds : which replace the sh'.'..lo beds in the cen t r '1. l p'.l r t of 
t h e form'.l tion as exposed at the mouth of Griz zly Be~r Coule e . In the 
Wa inwri ght q_ r eo. , wher e the form'ltinn h'.ls been drilled in deer wells , 
the bn.sa l S'l.nd is 60 feet thick: v»rith the c en t r a l p'l.rt compo. ed of 
sha l e cont~ ining sa nd str e?..ks ~ Tho upper san d membe r is '.lbout 2 ~ fe et 
thick in thi s a r ea . The tob l t hickne ss of the f orm:--.t ion in the · 
Wo.:inwri ght Qr eo. i s l 'iO to 200 feet : but this inc r eo.ses t o t h e west and 
in the Viking o.rea. exc eeds 300 f Fet . 

The Rih stone Creek format. ion i s wide l y expo sed i n [t 

n or thwest - t:rending b e l t in e-: st-c E:nt r .,_ l Al be r tn. . The southwest b oundo.ry 
of this ni1r-t-.h-·"est- t r enC1ing bolt p3.sses through the mouth of Griz zly 
Beo.r Coulee in tp. 47 , J"ge . 5 , D. nd b eyond t o the Two Hill s a r ea in tp . 
54 , r ge , 12: wherc'l.s the north -: '.ls t boundary cr osses Nor t h Saskatchewan 
River south,·rest of Elk Point r-1.nd extends n or thwest t o i n c l ude o..n a rea 
sli ghtly nor-eh of St, P?..ul des Metis rmd Vi lna t o tp . 60 , r ge . 14 . 

lT\Tithi n th i s be l t water we lls o. re common in the Ribstone Creek sands, 
which a r e a lmost w=. tho ut excepti on w::c ter -bear i ng in s_ome p'.l rt of the 
fo rm.3.t ioL . The lllllits of the belt to the northe?..st determi ne t he 
limits of 'l.+;er .from this sourc e , but to the s outhwest of the belt, 
as her e outlined , v1rn_i;er rnri.y be ob b .i ned in this form,,_tion by dr il l ing 
through ~he younger beds th'1. t overl i e it . The Ribstone Cr eek sand s 
a r e a prolj f i c sourc e of 1i1nter in 111'1.ny pl n,ces ':1.n d henc e the r1. istribut irm 
of this fo r mati on is of consider"b l e economic impor t'lnc e . lJVh ere the 
fo r mation consists of upper rnd lowe r sand s with a centrn.l sh - le zone 
011:!.y the sa nds a r e wu ter -b e'.lring , u l though thin S3.nd memb ers rn.ay oc cur 
in t h e sh?, l • ·where t h e .f orm~_ tion is la r ge l y sand the distr ibut ion of 
W'1. t er mo.y be in -=my p0 .r-t; of t h e form?,t ion, a l though the upper und 
lower sq_nds .,_re per h':l.po tho better aqu~:eers . To the east of Alberta , 
along BatttE: Ri v e r a :::i.d Bi g Coulee i n Susk'l.t c he-w"B.n; the Ribstone Cr eek 
sands o.r e IllD. rine" Marine conditi·'lns '1.ppa r ently become more pr eva l ent 
to the s o utheq_s~ and it is believed that in this d ir e ction the sands 
a re gr adually r ep l a ced by m"-rine sh'.lles . Thus at some d i st3.nce 
southeas t of Battleford the Ri bstone Cr eek fonnnt ion loses i ts i dent i ty 
and i ts equ :Lva lents a r e sh'l l es in a m'lr i n e suc ces::-ion . 

~ea Par k Formation 

The Lea Park format ion is l a r gely 'l marine sh::-.l e , a nd 
only i n the upper 180 feEt ir: ther e ny water . In the Dina area south 
of Ll oydrninst er the upper beds of the Lea P0 .rk consist of silty sha les 
about llO feet thi ck under h in by silty S"lnds 70 f eE:it thick . Be low 
these S'lnds a re rn'.:'. rine sh?.leR only, c.nd those y i e ld n o f r esh water 
either i n ea.st- c entral Alber-\;a or west - c entr ". l Sa ska tchewan . The sa nd 
in the u ppe r Leo. Pq_rk forrnat i or~ is thus t he l o-Nes t freshvrater aquifer 
within a very l nrgo a r e'l . The ext ent of this S'lnd in the Len Park , 
particul'lr l y to the no r theast , is not lmown , bu t a s the strata in ea st
centn 1 Al berta h_q_ve a southwest jnclina. tion, progr ess i ve ly lower beds 
occur o.t the Gur ff\CG to the nor·theo.st . Thus .at a shor t distance bey ond 
the nnrthe'.<st bounchr y of the Ribstone Creek f ormn.t ion, e.s previous ly 
outlined, the s nd in the upper Lea P'lrk rertches the sur fa c e , o. nd 
r epr ePents the l~ st bed~ock ~ r.qui.fer in thC\. t d irection . Fur ther northeast 
wn. t er mu Pt be obt'i i ned :'rom gl a ci'll or surf~, c e depo s its only . In 
Alb ert'l thi s a r ea wi thout f r esh r'.lter in the bedroc k inc l udes t h e c ount ry 
n orth of North S::isk'l.t chevnn IUvGr in t h e vicinity of Fro g L'.1.ke a n d a 
'..ln.r ge a r ea extenn inr; t0 and beyo::i.d Beaver River . In this a r e'!. , h owever , 
mor e fre sh w'l. t er str -3aTJl ·' " ' "' presa~1t thm1 f a -rth er south, R. nd bush land s 
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he l p t o r e t <> i n t h e sur fa ce wat ers . The a rea no;."t h e :J. st of North 
Sa s katchewan River in Sa slmtchewn n is n. lmost who l ly within t he 
Jl"ea Par k format ion, where wa t e r ca n b e f ound only in surfa c e depo s its . 

¥.'A TER ANA.LYSES 

Intr oduction 

AI1A ly sos we r e mad e of wa t er samples c ollected from a l a r ge 
numb er of i;rn ll s i n -rrn st-cen t r a l Sasks.t chewan ~ Their pur po"'e wa. s to 
determine the c hemic3. l r. n"r'lc ccri s tics of the vva t e r s f rom diff er en,t 
geoJ.o r i ca l h ori zon:: , and ther eby af s i 'st' in ·rniddr_ig corrE>lD. tions of· the;. · 
s tra t a. in Vi ich t he 1.1.ia;ters occur . Al though t hi s wr~s the ma il:: 
obj ective o f t he ana lyse s, i t iw.q·s; a l s o r ea l i zed t hat a knowl edge of 
t h e minen. l content of the wn.te r i s of i n ter es t a:a n d va lue t o t he 
consu.'1ler ~ The a na lyse s we re a ll IllD.de i n the l <J.bora tory of the Water 
Supply Pnd Bo1· i ngs Sect ion of t h e Ge olo i; i ca l Survey, Ot t awa . 

Discuss ion of Chemica l Det e r mina tions 

The d is solved minera l const ituents va ry wi t h t h e ma teria l 
encounter e d by t h e Yn:l ter i n i t . migr a t ion t o the r e s ervoir b ed . The 
miner ,.,, l salts pr esent a r e r efer red t o as the t ob .l d i s solved solids , 
11. nd they r e~ r es•nt the r e tiidue when the water i s c ompl et ely eva pon . ted .. 
This i s eYpressed quantitatively o. s " part s pe r mi ll i on" 1 which 
r ef er s t o the pro port ion by v:e i (i1t in l,. 000 , 000 p'lrt s of w'.l t e r . A 
sa l t when d i ssolved in water sep'.lra t es into -b:ro c h emic0. l units c a lled 
11 r a dicn.l s 11

, 'lnc these '.1. r e ezpr esseci. 3.S such in t h e chemica l a ru:, l y s e s .. 
In t he on e gr oup is inc l ude d the m~b. llic e l emen ts of ce. lcium (Ca ) , 
magne s ium (Mg ), and sod ium (Na) ~ a nd in t h e ot her group a r e t he 
sulph3. t e (804 ) ; chloride (Cl ) , a n d ca rbonate (C03) r ad ica ls. 

The ana lyse s indicate only t h e -cmoun t s of t he previously 
ment i oned r a d ica l s : t hu s negl e ctin g a ny s ilica,, a lumina , po tash, 
or iron that may b e pr esent . I t vvi l J b e n oticed t he.t i n most instances 
t h e to b .l s olids a r e a ccounted fo r by the s um t ota l of the r ad icci. ls a s 
shown by the a n r-t l yses, Actua lly , the r es i due when t h e 111a ter is 
comp l e t e ly evn.porated s t ill r e t a ins some combined water of crys t a llizat ion, 
so tha t t h e f i gur e s f or the 11 tota l solid s:' a r e h i gh e r thc.n the sum 
t o ta l of t h e r ad ica ls as ,de ter mined. 'l'Thes e r a dica ls a re nl so 
" ca lcub. t ed in assumed combinations 11 to inc'l ica t c the theoretica l amounts 
of d iffe r en t sa l ts pr e s ent in the W'a t e r . Th e same method was followed 
in ea ch a naly si s. so t hat t he t able p~ es ents a c 0nsi st ent record of 
tho d ifferent c ompounds pr esent . 

Minern. l Cons tituents Pr e sent 

Ca lcium, Ca lcium (ea) in t h e wo. ter come s f rom m:!ne r a l 
pa r t icles pr esent i n t h e surfa c e depo s its ) the chief s ource be ing 
lime stone , gypsum; a nd dolomite ~ Fo ssil sh e !l l s provide a source of 
ca lcium , as does a l s o t he dec ompo s i t ion of i gneous roc k s. The c ommon 
compound s of co.lcium a r e ·"; tJ".1c i um carbona te (Ca C03 ) a n d ca lcium 
su1pha te ( Ca8r.4) "' 

Ma gnesium . Ma gne s ium (Mg) is a common cons±ttuent of ma ny 
i gneous r ci-6k:s -::..\n2f;:--i;hcr E:.fore: v ery -p r eva l ent i n ~round wa t er . Dolomite , 
a ca rbonn. t e of ca lciurr, a n d magn es ium ,. i s a l so '.l s ource of the mine n .l. 
The sulpha t e of magnes i a (MgS04 ) combines with water to form " Epsom · 
sa lts11 and ren der s the vater unwholesome if pre sent in l a rge amounts ., 

Sodium . Sodium (Na) is d erivod from a numb er of t he important 
roc k--fonning miner c, l s , s o t hat sod ium sujbpha te a nd ca rbo na te a re very 
common in ground v;n, ters . Sodium sulphate (Na2 S04) combines with water 
to fonn 11 Gla ub er r s sa lt11 '.l.nd exc er si ve a.mount s makeJ·the water uns ui t a ble 
f or drinking pur pos e s. Sodium ca rbona te ~Nn.2C03 ) or 11 bla ck a lka li"' 
wa t ers ctr e mostly s of t, the degre e o f s oftnes s depenr~ ing upon the r a t io 
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of sorljur:. C'lrbonn.tc to the r~'l.lcium 'l.nd mfl.gnes ium S'l l ts . r.·o.te rs 
coDb.ini.ng c0 d:;.i.:m carbonate in exc ess of ~~00 f'l. rt s per million 
::i. r o uns11i t'l..llle fo r irr ~.g,:i.t io 11 rurJJoses 1 • Sodium su l phD.t e is less 

-1- - ·----·---·--------- -·-··--· 

·
1 The C'xtr cmo lirnlt of se.lts for jrri gn.t i on is to.ken t o be 70 ri'1. r t s 
po" :'...00 , 000 , b~t pln.nts , ili not t olero:ce rri0re thc;n 10 to 20 P". r ts 
per :;_ oo rOOO of b h ck o. llml i (c'.lJ:'l line c 'l. rbon". tes s.nd bicarbono.tes) " 
Frn.nk lJixey in 11 11. :E'n.ctiG'.11 Hr.ndbook of ';._: .... _ter Su pply-2 1

, Thos . Murby 
&: Co • . :i.93 :i. , p. 254 . 

I 

S·J. l"":hD.tes . The :=:ul pho. t0 (so4) sa.lt s r eferred t o i n thoc-e 
o.n '.-..1ysos aX:-e. <t~ 'l.leltUn snlpho.t;e (Ga.S04) , mo.gnesium sulpho. te \MgS04) , 
and sodium f:ulph~to (Na2S04) ,. 

Chloride . Chlorine (C l ) is with '1. few exceptions , expr essed 
i:ts sod i un c.h lorid e (lhC1) 1 th'1.t i s , common to.blo Sf'. l t . It is f ound 
:;_11 ·-i. 11 of che UlY lyses , most rif the ''f.'\ ters contn. i n i ng less th" n 200 
p:-1. r -~s rcr ;rril l iun , but some 8.S r.uch as 2 , 000 or 3 , :oo prr rts . The se 
-i:r::.:~.;ers 11"1.VC ("'\ .. br·1.ck: i sh. t8..ste . 

Llk'l lini ty . The 'l. l kr..l i n itJ d etermi ned in these v1nter 
a.n..'l~Lyses is--b'l-C: eo. · :n1 tho o.ssumpt ion th'1.t the only sa. lt s fl reGent in 
rh8 3'1IllD:;_eG -.hc..t vrill IlGUtr1.l i ze n_ cids J. r O c ·-i. rbOn"tes , 'tl1Ct th01.t , 
'.:lOnsr;cur'.r.tly, thr· deg~: ee of n l ka linity is proportion". l to the ':'.mount 
of the c"'. r.onn':..t• rccli <~ 'll (CO;z) pre sent . 

Jh1·dn os;; . The hn. rdnoss of V.''l.te r is the tot'l. l h'?..rdness , and __ ,_ .. ___ _ 
has l-eor:. Cletc'rm j ne d by ths r.mo'J.nt of ''t stn_ndo. rd c0'1.p s olut ion r equ ir ed 
"vo forir "· la thor tn.·~.t w·ill stand up (pers i st) f or 2 mj_nu tes . Ifa.nln G.s s 
j_1.; of tvo kii•ds . ~C;mporcry 'lnd perm:1.n ont . T8IllpOrc ry _ rnrdn oss is 
C1.USOr) by C ~' Jciurr "IlCl lnG gn es it-:r.i biC '.trbon:ites , Yhich r_ro solubl e i n 
'IF'l-.~Or but 'l.l'G J'I'OCipi tated 1. S insolu'b l e I:OnnC\.l Ca rbOn'l. te s by bo iling , 
·~ s sh "wn by the 3C' ~e ~h'l. c forrrs in te'.:'.kottles . Porm'l.nont ha r clness 
"•_s CQUPC ,i ~:;y the f:r8S8ll00' C f C" lcium 'l.Ud magnes ium sulph'1.tes , a nd is 
n<Jt rcmr'"\"O·~ by boil.Lng, The t-v·o forrr.s of ~l'l. rdness Qr c:: not cl is t i nr;ui shed 
jn tl1E '.ro.tor O. L""l:rses . 'fat or s i;r ado f r om vory soft

2
to very hn.rd , f' nd 

r. '.l.n te cla.~;f'if i ed a ccord i ng to the followin~ svstom, : 

z---- --- _____________ , ___ _ 

The 11 Exc.min.'1.Jcion of Vo. t e rn 'l.ncl 1n·J.to r Supplies", Thr esh & Bo'1. l e , 
p"'"l ge -r.l , ·-1iiour t h-.8d . :._ 933 • 

1·r.:i. t c r under 50 de gr ee s (th t is , po.rts rer mil l i on ) of 
h'l.rdness mc.. y be S8.id t o be very s oft . 

A v·· ter 'Tith 50 to lCD de gr ees of hardness T'1.o. y bo B'1.id to be 
moder'1.te:!.y soft . 

A Y'':l.te:r uith 100 to 1 50 der;r ees of hrcrdnoss :rnn.y be said t o b e 
mode 'l.te l y lnrd • 

• ~. F1 t er •:.r.i.th ;cor t har.. ?00 'l. n d l ess tk-,n 300 de [;r ess of ho. r dnes s 
ray be S'.lid -~o be ha.i~d -. " 

1._ v.r'l. tex- i; ri th more th.'l.n 300 d egr eef of hn, rdness rn.a.y bo said t o 
'be vec-y 11-" rd . 

H.'l.rd 'V'.) ters arc lJ.f;u'llly high in C'llcium carbrina te . Almo s t 
n.11 of -Lhe ·rri·r.ors fi:-01n the ln.cial cJ ri ft a r e of this type , espec i ally 
tho5c nht a ~rno eircJ~ed ith f'"nd anc1 gr ave l c1.eposits th'l.t corr"J. e c lo Pe to 
tl-10 "Ur tn, c c , 
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In :::oft water t h e co. l c i um co. rbo rn. t e hns been repl aced b y 
sodium ca rbon.a te! du e t o n~tura l r eo.gents pr esent in the sa na o. nd 
c>,ys . Bcntoni t c n. nd gl o.ucnni te n.re tvvo such reagents lmown t o be 
pr ernnt , Montmori llir;. i t c: 0·1c of the c l o.y - fonning minE>ro.ls , has the 
so.me pro pe r ty of soft eni ng w'lter , 1wing t o the a b sorbe c1 s od ium that 
i s 'l·v·d b.ble for chemical r oo. ction • 

-1--------------·--·-·-·-·------------------
Piper ~ 

Ponn . 
A , I;I ... 11 Ground 1.1\fa ter in Southwe stern Ponn syl vn.n i a 11

, 

Ge o l . Surv. , 4th sr ri cs . 

- -------------
If surface water r oaches the lower st:rnds by rercolflt ing 

through the high e r beds it may be hi ghly cho. r ged -,1ri th c 'l l c iurn salts 
b efore r eaching the bec1roc~ formati ons cont..'l.ining bentoni t e or 
gl a uc onite . Th e completene s s of t he exch'lnse of co. lcium carbonate 
fo r sod i um ca rbonn. te wi ll p therefore , dep ei nd upon the l ength of time 
thc.. -e thei wo.ter is in contnct wi th t h e softend:.ng reo.gen t: 1J.nd n.lso 
upon i•he ':'Jll.Ount of this mo.te d .3. l present . The r o.to of movement of 
under gr ound -"wa t e r willf c onsequontl ;t: , be 0. fo. ctor i n determi n i ng t h o 
extent of ~h~ reac tion . 

The '.lmount of iron pre sent i n tho wate r wn.s not de termined! 
owi ng to t h e rossibilitios of conto.minat ion fr om the iron co.r ing s in 
the we lls-. Iron i s nrescnt in most v;'.O.ters,. bu t the o.mount mny be 
srn~ ll , U on exposure t o o. ir~a r ed pr ec i pito.te f o rm s , the wo.ter b ecomes 
acid, and, henc e , has a corro sive ac tion . 1.'fhen iron i s u r esent in 
l a r ge nmount;s the w1ter ha" a n i nky taste . 

''..,':. TER ANALYSES I N REI_,,'fI( N Tr.. GfOLC' GY 

Glacio. l Dr ift 

The quo. lity of the water f rom gl a cia l dri ft depends large l y 
on the natur e c.f the deposit f rom vhi ch i t c omes a nd on the r1 opth of 
the o.auifer below the surface e Ghcin. l depo sits may ·be d ivided roughly 
int o thr ee types " 

(:) . Sane Qnd gr'1.ve l beds th'lt form the surfa ce depo s i t , such 
o.;s outpash m'1.ter i 0 . l o. n d gl a cio. l lo.1-:e sand s . 

( 2 ) . Buried outwash a n d interglo.ch l depo r i ts between two t i ll s 
of boulder clay . 

(3) . Pockets or l ens es of sand a n<' :;r ave l irr eguhrly d i stributed 
t h rou gh the till . 

1.:rn.ter f rom sur fr..ce samd d~po sits is normo.l ly Tuow in d i ss olved 
sa l ts , t h e t ot .. tl be i ng gen e 0. lly les s thn.n l_, 000 parts por million . 

1,'\fhere la r ge amounts of l imestone occur i n the glacia l s .., nd 9.nd gr'1.ve l 
beds a ch'1.rRcteristi c cons t ituent of the g l a cia l wa"ter i s calcium 
ca rbon'l-':;e , the o..moun t pr esent v::c r y ing f r om 300 t o 700 po. rts per million . 

'n;ater f r om bur i ed outwash depo s i ts canto.ins more disso lved 
so. lts th'ln the sur fa ce sands , (l.S t h ei water in order t o r each t h em has 
to percolate thr ough overlying~till . Ra in wo. ter contains Ct'.rb on i c a cid , 
nhir.;h r.i.:o ts ,..,_s n. solv ent '1.nd dis solves o.. gr ec..t dc0. l of crtlciu..--n. , ma gnes i um , 
a nd sodium 1'r om t h rock- forming mine r n_ls o Sulpho. t e so. l ts o. r e commonl y 
pr esent t thongh the ir pro port i ons vary gr eat l y i n the diffenmt nter s . 
'I'he shc..1.08 i.h·1t 8. r e in-J orpor a.ted in t h e drift a. r e high in c a lcium sulpha te , 
so th" t the ".mount of sh o. 10 pr ef Rnt will modify the cual i ty of the ·Nater . 
Th e ox i d izod upper pec r t of the dri ft contn.i n s les ~· sulphs.. te tha n the 
d eeper .t less oxidized boulder clay . The chara ct~r of the wa t or in the 
buri ed. outvmsh dcpo fits will , therefore , depend l a r ge l y on the 
compo1e f tion 'l.nd amount of t il l that overlie s it . 
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Wa t or f rom i r eguln.r l y distributed sn. nd o. nd gr o.ve l b ed s 
wi l l Vet ry in its cont ent 1·1f c i ssolvcrl S'.' LtS dr•pend i ng upon the 
chn r o. ct er of the. Jiu t eri ':>. l F11rroun0.i ng thr:: res er vo ir bed s . As the 
, r,tE-r in thi r typo of dopo ri t does not f low to o.nymar ked extent , 
it i s npt t o b e Tf!Or e hi ghly i mpregnated i::ith so l uble sa l ts th':tn where 
t h e undergr ound r10vemr·nt is mor e r o.p i d . Soft 1vn. tor in the dr ift i s 
most l y c nnfined t o sh0.l lov.r we l ls i n sa nds l on in cG. h :i U!D. ca r bom.te . 
\"'n. t orr f rom r;l 'lc i r:. l lo.kill: c l n.ys o. r o s ci~etimos hi t;h i n solub l e sn. l t s : 

The sn.mple f r om o. iye ll in g la. r.io. l ln.ke clay on 1.J.lY. ~-se c ., 27, tp . 
,12 , r ge . 17, h·" s 11 , 040 puts per mill ion of s oluble sa l ts , 18. r gely · 
:rn.ngnes i um sulphette -::.nd sodium sulpho. t o . The so..mp l e f rom SE . "l sec •. 
1 3, tp . 42 , r ge , 16 , v.n ich is be lieved -to co::o1e f rom glac i a l ln.ke 
s ilts , h~_s -:.. very di f fer ent compo s i ~ ion . The t ot:i. l solids in it 
2r e only 44C i::n r ts per million, of --rh :\.ch 250 a r e co. lcium carbonn te . 
The gr ecct d i ffe r i:;nce in thos e wo ter ~ i s due t o the hi~h f.o lublo sn. l t 
cont ent t hc;. t i s o.sr-ochted ':ri th t h e lake c bys but o.b sent in tho 
s ilt s . J\ vor~.ge drif't iso.ter <~ontc>. ins between 1 1 000 '.:t nn 31 000 pa. r ts 
per million of d i s rol vcd mincr~ l s~lts . 

Bea. r paw Formo. t ion 

The Bea r po.w fo rm'l t i 'm cons i s t s of d8. r k rno. rine shn.los o.nd 
b eds of gr een so. nd . Wat er f r om these s.0 .nds. h ::.s a t ob. l sol i d count 
r o.n gi ng f r om 300 t o 1,600 pa r t s per million o. nd o. h 'l. r dn ess of mo r o 
th'l.n 300 der;r ees . Ca l c i um c·•. rbon'l.te is v 8ry in'l. r kod in o. 11 so.npl e::: , 
due , perhaps , t o the proximity of the wa ter sand s t o t h e c la.cial 
drift . Sod ium sulph9- t e is tho chi ef so. 1-: pres en t , f ollowed by 
CQl c i um carbonate , Magnes itun sulphate , mo. gne s i UI!l CQrbonc.te , o.nd 
sod i urri. chloride in decr eas ing runounta. Tho u 1vaters a r e d istinguished 
f rom t h e overly ing dr ift wat ers by be i n g r e ln.tive ly l ov1 in t ota l 
disso lved sol i ds , a nd in conta ining no ea l cium sul phate a nd only 
mod cn .to ar.1ount s of s odi urn su l phate , magn es i um sul ph11te , a nd magnes i um 
ca r bonate . 

Pa l e Beds 

Pa l e Beds underlie t he Bea r paw forma t ion . Tota l solids in 
'i"').t or s f r om thAf.::f, beds vary f r om 700 t o 1 1 300 pa r ts per mi ll i on . The 

wat er is , in most insta nces , soft , as i t cont'l ins sodium carbonate in 
exce"'s of ca lcium a n d :me.gnes i um carbonates , but Yhen mi xed ·.fi t h sur fa ce 
wat er hi gh in c ri. l cium carbona.te , it ·will b e come ha rrl . The hi ~h 

concentr a tion of sodium s o. l ts , espec i a lly sodium carbonate , j_n 
contr::i. s t wi th the c0. l c iur:1 and mR.gnes ium sa l t s dist i ngu i she s this wn.ter 
f r om thn.t i n Bea r paw sand s . The Pa l e,_Bods i nclude :r.iuch bentonite , a nd 
it is this Miner a l tha t a cts as a 1'.'ater softener wi thin the f onna.tion . 
The f o l lowing a na lyses a r e typica l of ·water s f r om the Pa l e Bods : 

SE . s ec. _l_~ , NE . sec . 3 , S'd . . .. s_ec_ •_, __ 7_, SE • sec . 21 

Sa l ts t p . 38 , r ge . 21 t p . 39, r ge . 25 , t p . 37, r ge . 24 , tp . 38 ,r ge . 23 

73 18 53 35 
-

_....._. ____ --------- -----------------··--·-----

52 14 4 5 38 

---·--------
297 G79 ·164 562 

297 1 58 266 437 
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NnCl 31 45 130 
-----------------=-=---,.-----._: ___ :_~-== 
Tot·d solid s: 760 1,120 940 1 , 260 
-----------·-·--·--·----~- .. _ ____,_ 
IT'.l rtlne s R 100 20 30 75 

In Senln. c Rur"'. l Ji1unicip'l. li ty , 8'3.P k'l tchev1::m , r. re '.l nuT11ber of vvells 
t h<i t h~.ve "'"- ter ·:"ory sirr.i l a r j.n cho. r '.lctcr to t h0 t f ound in thf· Bearpn.w 
for.rno.. tion . These ·wells t 9. p a n horizon t rot oorr Esponds ~-; i th the V'lri ego~ted 
Beds i n :. l bert..,,. , <:cl +.h ou fh they h ?.. ve n nt b een sep"rnted f r om the P'.:'. le Beds , 
They ').re l e sr bentonitic thn. n the Pa le::.Bods 8.nd do. r ker in colour . The 
i;n t e r is lv. rd 8.nd h.'l.t o. low dissolved solid conte11t . The thr ee c,rn°. l~rcos 

~-:r e t den.l of simila ri t y o. nr'1 s n .:/ r.t 13. con·.:- lOll horizon . 

.1J1!"" , sec , 21, 
, t l) . 4 1 , r ge , 26 

NVv • sec • 3 , SE ~ sec • 2 8 , 
tp . 4 1 , r ge . 28 tp , 40 ,r ge , 28 

-----'>----------· 
250 305 125 

---__ _,_ __________ _ 
MgC03 

:-]AgS04 

~ 109 

149 
: . : 

80 

101 

' -·--------~· -·--·- ---------·----..---

-----·-~----; --------~ 

98 132 

----··--·-- - ... -------~-
NaCl 12 12 
__________ __! _______ _ 

-·--·- - --·- ·~·· · ·--··-.:..--·-·---- · -----------------------~--

Toh l ··-s olids , 640 

Hs. r dness 600 600 
---·--··---~ 

Rib stone Cr e ek Forma tion --- ---------

1 5.5 

69 

386 

18 

780 

500 

Chemicrd n. m lys es of Vi<>.. t er f rom '-.he Rib stone Creek form" t ior. vo..ry 
mor e th-~.n in t h e r.,_le Bod s , the rear,on b e ing tha t at s ev er 't l dif f e r ent 
h ci rizon s the s e di·n.onts show c >n sidor '.3.ble l a t c r 't l Ya riation ~ Th'.3 f or:nation 
include s b oth marine fl.nd non- marin e beds , th in co'.1 1 seams b eing pres ent in 
the b a sa l p~ rt of the f ormation a round Paynton, whe~eas south of Lashburn, 
on B~ttle River , marine f o s s i l s we r e found in strata c on:o i der •' d to be at 
'l. pprox i rnn tely the s 0.me horizon. The water '.ln a. lyses show s imilariti e s 7'i thin 
limi t e d 'l. r e'.l.R , but long dist?..nce c orreln. t i ons c <>.nnot be r:mde sa fely except 
fo r the saline waters th<t t occur in the flowing wells o. t Ver a , Muddy Lake , 
and a t the south e nd of Tr<tmping fo.ke . Lna l yses of t h es e wa-Jers a r e given 
in thn fo ll''Wing t R bi!:o: 

Sa lts 
SE ~ sec , 25 , ! SE . sec . 2'2;j NE . s e c . 36 , i -S'N . sec . 7 !SE . sec . 30 ,~. sec lO , 
t p . 4 1 , r ge . l tp . 4 1 , r ge ~ il t p . 4 1 , r ge . ! tp . l l , r ge~tp . 38 , r ge .I tp . 35 ,,. 

24 ___ _._! __ 24 , _..1\i,__ ___ 2_4~'---;1 ____ 2_1~,-~~!,__ ___ 2_2~'-·_.1_r_-::g_e_,_2_0_,~ 
1 98 I i os go 
- --+ ·-i· 

C8.C03 73 73 \1 73 
----·-----L--------~t-------4--------,.___ 

, . l m-
! ' 

:1 

MgC0 3 38 38 l 38 52 69 52 

Mgso.;:--- -------+----~ 



- 14 -

N3.2C03 129 119 129 11 106 1 Z5 

l'h2S04 55 55 61 61 49 43 

------ ·--·- ·· 
NaC l 2 , 929 3 , 036 2 , G90 2 , 863 3 , 531 

§ 
3 , 861 

~--==-~ 

3 , 160 3 ,120 3 , 200 3 , 860 1 , 460 

-----~ 

Ilr-rdness :i. 3fi 90 nn 100 1 3("1 131') 

The simil -:.rity in these c.nlnyses sugge sts 'J. common Gource b Gd . 
The c1 ist·u1ce between thE:: Trri.r:i.Pin l'; L':i.ke ,,.,·e ll J.nd tho Ver n. vrcll3 i s r>, b out 
c'.l:O miler; . This vmtnr , whi ch is tho t~ght t o com8 f roJTI the b",So. l Sr>.nd of 
the RibPtone Cr er:ik fonnP..t i vn , i s not typice. l of w0,-::e r frrn~ the samo 
strr.i.t i grn.ph i e3.l ho rizon i n the vicinity rJ f Battle River , one r e'.lSOn boing, 
posdbly, th·-:.t e<.t Bn..ttlo Ri er the str en_m -bas c 1 tt tre·cn r_c,h the Rib r.tone 
C ~ eek f ormflt ion expocin {;; the sand members '1.lon r~: itn b0.nks . This m'.l.y 
cause '.l !11.or e rB.pid movem<; nt of the undergr ounc" i1rator i n this 'l r ea than 
farther south , ~.nd it is known th8. t the rn. te of f low i G 9. c ontr o l l i ng 
f ri. cto r that g1 .. ve r ns the ch'1.nge of C<1.lcium cq,rbon?_ te t o sod ium ca rbonate 
·when the softening re3.gents of bentoni te or gb.uc oni te 8. r e pr esent in the 
so.nd . 

Some of the soft wo. t e r G from the Rib stono Cr eek f orm t ion canno t 
be distinguished f r om those of the Pa l e Beds , whr reas othe r s c. r e oui te 
diff er ent . The fo llov'ing arn.lyses i l l u str a te":;some of the d i f f er ent typos 
of 1"''>.ter f rcn this fonnation : 

Se . roe . Ind .Agent ' SI!'! . sec . NE . sec . · se . sec . NE . sec . NVv . sec • 
ll, tp . Li tt l e 24 , tp . 36 , tp . 26 . tp . 36 . tp . 22 . 
1 6 , r ge . Pine I.R. 46 , r f,G . 13 , r ge . 43 , r ge . 4 1 , r ge ~ 12 . 

SaJ,ts 2fl 21 18 l 8 21 23 

c~c0 3 90 90 4 10 73 35 73 125 

C9.S 04 
-·---------
MgC0

3 07 59 1 6G 38 31 38 97 
-----------·-
Mg::- 01]. 64 _____ _,, 

N2-2C03 217 392 283 592 129 1 96 

-- ------
N'l.2S04 1) 614 777 2 , 518 2?5 522 61 ), 54 1 

: ------
N:1.Cl : 249 63 76 12 83 2 , 690 71 

; - ---------- - ! 620 Tot?.. l s olidsi2 , 220 l , 3'±0 3 , 000 1, 280 . 3, 120 :l , 900 
·-'---

i --·-·------; 
Ha r dness i 280 160 750 1 n o 35 llO 600 

The a b ove chemica l a na lyses show i:uch a wide r'lnge in the 
dissolved salts present in the different waters in the Ri bsto1_1e Creek 
formq, tion th'1 t they cannot b e used for c orrelat ion pur poses OVP, r a large 
a r"a. • 

Conclusions 

( 1 ) In most insfo.nces w?, t e r f rom ghcb. l drift is ouite 
differ ent from vm. ter f r om b edrock . 

tp . 
r ge . 

(2) Some of the bedrock :liforizons C'lrry wa ters that show def inite 
chemic '.l l ch3.racteristic s . 

(3) Most w'.lters f r om g l a cio.l till ca r ry tota l so lids runbunting 
to betrreen 1 .. 000 o.ndE3 1 000 p!3.rtG rer mill ion . 
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(4) Bedrock waters a re commonly low in dissolved salts . 
Exc eptions t o this a re to be found in w<i.ter fr om the Ribs t one Creek 
f ormation. 

(5) Water f r om the Bearpaw fonnation is hard . f,.n average 
of ten we lls gave a total sol id content of 1 ,100 parts per million. 

(6) Vfri. ter from the V!'l. riega ted Beds resembles th3.t from the 
Bea rpe.w fonnation . 

(7) Wa ters from the Pa l e Beds is mostly soft . An n.vera.ge 
of ten wells gave a. tota l so lid of 1 , 000 p'l. rts per million. 

(o) All soft waters conh in sodium ca rbona te (N3. 2ct3), which 
is present in water from the Pa le Beds a nd Rib stone Creek · f ormations 
but absent f r om the Bea.rpaw formation and V~riegated Beds. 
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RURAL MUNICIPJILITY OF GRjJ:i!D VIEN, NO. 349, 
s;lsKi.T CREHAN 

Physical Features 

The we st boundary of Grandview municipality is the deep 
valley occupied by Tramping Lake and Eaglehill Creek . The vo.lley, 
appar ently, is part of t he early post- glacial drainage when the 
melt ing ice provided a great dea. l of we.ter that drained to the 
southeast. The valley lies 200 to 250 feet below the level of 
the pla in, and in most places is only about a mile wide . The 
side s are stee p, and the valley, a lthough in part occupied by 
Tramping LBke, is fl at bott omed . Bedrock occurs on both sides , 
but owing to the steop valley walls ahct the softness of t he bed
rock the slope s are slumped and grass cove red . The entire trench 
ha s r e l at ively f ew tributary valleys of any size , but ther e arc 
small side gullie s . To the ea st , on the pra irie 10vel, are a 
number of ve ry shallow lake s that trend southeast but that are 
obviously diffe r ent f r om Tr amping 10.ke in ori gin in t hfat t hey 
occupy depre s s ions in the surface r e sulting from the irregular 
distribution of glacia l mat erials . 

Geology 

In a prospe ct for coa l dug into the bank on the east 
side of Tr amping Lake, in SE . sec . 29 , tp . 36 , rge . 20, e.n lf!·· 
inch seam of coal is r e ported to have been found in the Pale Beds , 
whi ch her e consist of soft , light grey sends wit h carbona ceous 
partings alte rnat ing with dark sha l es . Also , sout hwo·st of Kelfield , 
on the we st side of Eaglehi l l Cr eek, some coal has boen mined from 
a seam that is probably somewhat higher stra.ti graphico.lly tho.n 
t hat on Tn,mpint; Lah . It is thus so.f e to infor that the whole 
munici pality is unde rla in by Pa l o Bods conto. ining sa rrls that yi e ld 
wat er in a numb0r of we lls·, 

Water Supply 

Most of the we lls in this municipality obta in thdir wat er 
from gl a cicil sands nnr gr ave l s . Ther e i s her e , a s in other 
municipalitie s to t ho east of Trnmping Lnkc:i , a zone of outwo. sh 
grave l s und sands at e l evations of between 2 , 0 30 and 2, 090 f oot 
n.bovu son- l evel .. Mostly this is a ve ry pe r sistent zone o.nd 
yi >., lrl s w"'.t er whe r ever it is penetrat ed . In this municipality, 
however , it is £1.pparently not quit e a s continuous a s in some 
other pl~ ce s , o.lthouEh n. numb ,r of wa lls obta in wat er from it . 
It ma.y bo that this zonEJ is he r e o.t ul ovations slightly higher 
than to the east , a lthough the data ur e not suffici8nt to be 
conclusive . Most of the wells in the drift ar e obto. ined .from 
irrc,f:uln.rly ci istributed sands and gr o.vuls above this zone . In 
u. f ow ple. ce s it· ha s beon possiblo to tr f'. CO gr n.vol bods ovor o. 
considor abl0 a r oa, but g~:no ro.lly all such wo.t or - bearing bods 
~ppoar to be of loca l oxtent and probably ar e in tho nature of 
l unt icula r deposits surrounded by boulder cla.y . All the wo.t or 
in the drift ori

0
inat os fr om r a in o.nd r eache s the individua l 

water - boo.ring bods by dovmvmrd porcola.tion . 



- 17 -

Bon . .;a.th th0 drift th0 PCllo Beds contnin s c,nds tho.t a. r o 
wecto r - b oetring in mo.ny plo.co s . Tho so so.nd s , o. l .though morr cxtonsi Vv 

them thoso in tho ground moro.ino, o.r o not persistent ovor vor y 
lo.rgo o. r ,)c,s , o.nd commonly two wells only a. f ow milu s o.. p::i.rt will 
obtc. i n wc.t0:· at differ ent l uvL-ls . ThG individua l s n.nd membe rs 
o.r o a.t most only o. f ow f oo t thick, o.nd a ppo.r ently gro.de lo.turr.lly 
into sh.:\ l o s . In pln. ce s th0 s~nd in them is so fine thnt it r ises 
with thu wa.t or when oncountor cd in a. woll o.nd rno.y ov on block 
tho wo.tor f low . In the wel ls it is often r e port ed o. s quicks o.nd , 
a.nd is no doubt pa.rtly r o sponsiblo for tho occurrence of mud 
spring s who r e th,.> s o b ods outcr op . The wo.t or from rno.ny h prizons 
in tho Pnlv Bods is soft , but owing to tho lc.rgo :.unount bf iron
ston .i in tha fo rmat i on, ha rd we.to r with nn iron content is by 
no moo.ns uncommon. 

Township 34 , Ro.ngo 18 . Tho d ee pe st woll in this town
s hip, in ~section 6, is down 275 f eet , o.nd tho e l evation at 
the bottom is 2 , 082 f oo t . At 225 f oo t , or cm e l uvation of 2 , 132 
f oot , fin e gro.vol wo. s r e ported . It is uncorta. in whethe r tho 
bottom is in gl o.ci~·,l mr1.toria ls or in P. ,l o B0ds . D iro ctl~r uC\ st 
of this vrn ll , on NW . se ction 3, is o.notho r woll 240 f oot d oo p, 
the a quife r of which a.t this de pth ha s cm o l ovo.tion of 2, 114 foot . 
He r o ago.in it is ur<rnrto. in whothor tho a.quifor is in gl c .. cio.. l 
mD.to ria. ls or PD. lei Beds . Thu fa ct thLct the wr.tur in this wol l 
wo.s soft mi ght sugge st P[~lo B.Jds , but this s eems not to bo s i gnific
::mt o.s hc.rd wo.t e r W'.'..S r oportod from the 275- foot w·Jll . li.ll othor 
wolls in tho township o.r o probc,bly in glr.cio. l I11D.torir.ls C'.nd show 
considorn.blo va ri o.tion in the obv..1tion of tho wa.t or - boa.:iring beds . 
Thr oe we ll s , in s e ctions 7, 17, a.nd 20 , obta ined wa.t e r nt o l evo.t 
ions of 2, 1 84, 2, 181, o.nd 2, 1'71 f oot r us pc ctive ly, sugge sting 
n locally productive n.guifor of sovorc1, l mile s extent in tho 
we ste r n po.rt of tho township , ,\.lso suvor o.l , mostly sho.ll ow 
wolls .• but up to 70 f oo t docp, obto.in wo.tor from o l 0vo.tions of 
2, 230 to 2, 250 f oot , sugge sting thQt this l eve l n lso offe r s a 
somowho.t p0rsistont wat or - b eo.ring z ono . Other we lls in V"hich the 
n.quifors occur o.t vc,rious olcvo.t ions o.rCJ undoubtedly lonticul '.:L r 
s o.nd or gr ::wu l d e posits scc.ttor od f ortuitously through the drift . 

Township 34, Ro.ngc 19 . Eo.glohill Cr ook cuts a. cro ss tho 
southwe st corn e r of this township, ~nd on its wost b o.nk, in s o ction 
7, Pc .. l o Bods ca rrying cor.l outcrop nt ':'..n c l cv n.tion of about 2,085 
foot ~ To the northonst of this , in SW . s uction 16, £'. we ll 260 
fGot dee p r eo. chud f\ wa.to r - boo.ring s o..nd £\t on o l ovo.tion of 2, 039 
foot , o.lso presumed to b o in tho Po. l o Bods . · Tho s cm d wo.s v ory 
f ino o.nd suffic i 0nt of it ros e in th8 co.s ing to plu g tho wol l . 
Two wel ls in Kc; lfield , ono b Glonging to the tovm o.n r1 the other 
to tho hotol , got wo.tor o.t C1Il o l ovr.tion of a.bout 2, 144 f 6e t , n.nd 
anothe r we ll, in NE . se ction 12 , obta ined wo.to r in gro.vol o.t a 
d opth of lf)S fee t and o.n c:: l ovc.tion of 2 , 148 fGut . A woll 107 
feet d oo p, in NE . s e ction 9, . r u:..chod o.n o l ovc,tion of 2, 156 foot 
and found no wo.te r . Th\> o.b ovo informo.tion points to tho occurroncc, 
of o. gr 0v e l bod b oti.'le on o l c,vations of 2 1 144 o.nd 2, 148 f oot , 
and suggo sts th::-..t tho woll in s ~, ction 9 should .Jncounto r this 
bod i f sunk a. f 0w f oot deo por . l·H th th.:.. 0xcoption of a V:.3ry d8 0 p 
well in NE . se ction 6 o.11 othe r we lls in this township for which 
r oc ord s ::i.r o P.vo.ilablo obtf'. in th0ir wnt or from s c.nds o.t vr.riou s 
horizons in tho t.;lo.cin.l dri f t . In ins tt.mco s whor.J tho sUtppl y is 
i nadoquo..t o it c11n bo incroo. sGd by sinking to tho docpo r wo.to r
b oaring zone s r of o rrod to o.bovo . 
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East Half Township 34, Range 20. Eaglehill Creek cuts 
across the northeast corner of this township, and the valley is 
more than a mile wide and more than 200 feet deep . The lanr1 in 
it is r elative ly poor , and farming is mostly c 0nfined to the 
prairie level . Wells on lJE . se ctio:i1 3 , NW . section 12 , and NE . 
se ction 14 are believed to obtain their water f rom the Pale Beds 
unde rlying the drift . All other wells aro in glacial gravels or 
sands irregularly distributed through the drift . 

~ownship 35, Range 18 . The deepest well , 220 feet , in 
mv. section 25 ~ obtains wate r f r om an aquifer at an 0 l evation of 
2) 032 feet. It is not known whethe r this is in a glacial s and or 
in Pale Beds, In e ithe r case it is likely to be a fairly con
tinuous aquifer under the whole township . All othe r wel ls ar0 
in glacial materials , which contain numerous though irreg·ularly 
distributed sands. Apparently al l those wel ls in glacial deposits , 
the aquife rs of which , with one ex coption, fa ll within 0l 0vations 
of 21 135 to 2s214 feet , obtain their RUpply f r om the wate r - table . 
It is si p;nificrmt that t ho e l ovations of the numerous l akes in 
this aroa. all f a ll within the so.me limits , as , for exrunple , 
Little TrB.JTlping LakG in the next township west , elevati on 2, 1 32 
feet ; Eins Lako , 2, 157 foo t; an un- nruned la.kc in the west- centra l 
pa rt of the townshi p: 2, 165 f eet 1 and another un- named lake in 
the southe ast corner of the township , 2:223 f ee t . The we lls in 
s e ctions 4 , 9, and 10 obt a. in thei r wa.te r from a gravel b ed of sovo r a l 
miles extent ~ a.nd grC'.vel occurs e lsewhe r o in tho township . The 
pro son co of grn.ve l or Stc nc1 b eds in the drift of most aroE. s is not 
prudictablo , and hance it is impossible to forecast the d e pths 
of wells oxceut b e low tho wa.t or - tablo whor e sand a.nd gr ~vol 
bods aro numerous though irregul a rly r istribute d . 

Township 35, Range 19. All wells in this township for 
which r ocorQs a.r e available aro l e ss than 100 f oe t d oo p , o.nd a ll 
obtccin tho ir wa.t ur from sands b e low the wo.te r - ta.blo . Gr av e l 
deposits are r e l atively scar ce . The r o ar e no continuous aquife rs 
v·ithin the limits of tho dol?ths of prosont wolls , n.nd ve ry little 
:'. .s known conc e r n ing de opor Tm.to r - b earing horizons ~ 

Township 35,, H.ange 20, Ea st of T rampin~ Lo.kc . A woll 
drilled in SE~ section 10 b y the Trampine; Lakeark Board to a 
d eP.th of 640 feet obtained a f low of salty wate r with sufficient 
ga s to burn at the well head . The s as is presumed to corre from 
the RibstontJ Creek formation . A log of the materia ls passed 
through is not a.va ilable , but as Palo Beds have been expo s od by 
diggin r; on the east sid e of Tramping Le.kB , the well probabl y 
encounte r ed these bods at no gr eat de pth and continued in soft 
sands and shales to its present depth . Elsewhere within the 
Pal e Beds and underlyin r., VarLigated Beds are many aquifers , 
an<1 it is difficult t o be lievo that some hirsh0r , unre ported water 
ho_rizons were not encountered i :1 this we ll and sea.h,d of f by the 
mt.thod of jettinr.~ used in drill:i_n f~ · The well, the refore ; give s 
little information on t he wator supply available in the bedrock 
and the bottom may b e b e low the R~bstone Cr eek formation . The 
prosent we.tor is too salty fo r domestic purposes . Al l ot he r 
wulls in this en.st part of townshio z,5 a.re from sanci o.nn grave l 
bed s irregular ly cl i s trihutod throu1~h tha glacial drift , and none 
of thase wells no.che s the l eve l of Trmnping Lc.ke , Several wells 
with aquifers b etween e l uvations of 2,090 Emn 2 :100 f eet s oom 
to indicate that this mo..y b o a fai r l 7 persistent wfater-bt·arin&; 
horizon , in which case th•J drift is ut l east 90 f eo t thick and 
may b0 considerably more , a. s the e l (rv-o.tion of its b o. se i s not 
lmown . 
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Tovmship 36 , Rn.ngo 18 . All wolls in this township o.r 0 
be liovod to g,et thoir wc~to r from gl a cia l mo.torio.ls , a lthougfi ono 
wo ll, in NE .. section 15, is 190 f oot d oe p a.nd r oo.chos o.n o.quifo r 
with an e l evation of 2:056 f oot . Thi s aquife r mo.y persist un<l(ff 
the whole township, but is thought t o bo po.rt of n zone conto. i n ing 
sand l cnso s : o.the :;:- t h an one cont i nuous bod . The zone a.ppct>.rs to 
hclV0 boon oncountc r od by sov c r o. l wo lls , thu o.quifo rs of which 
htlV \.) o L .v o.tions b otween 2_,0 56 and 2,097 f eet , with most about 
?,090 f oe t . On,, of tho se we lls r e ported o. 11 bla ck muck 11 horizon 
simila.r to that r0port od in se c. 34 , tp . 35 , r go . 17 , in Bushvillc 
m-;micipa li ty o All othe r we lls with o.quifurs o.t highe r o l cnr::i.tions 
a r e s a nds or gro.vel s irreg;ularly c'listributod in the nrift, and 
thoir occurrence is not prodictabl~ . 

TcvTship 36 , Ro.ngo 19 . The r o a.r e tv•o doo p water wells 
in th is ·:.. ownship , tho . Co.n~.1.difUl ro.cific Rci ilwuy we ll o.t Hcmc1 o l, 
375 fuot deep_. a nd a well 320 fo ot d oop in NE. s e ction 12 . l:<'rom 
th"' e.vn.i l..bk i nformntion it is inf orrod that both of tho s e we lls 
we re' complet ed in Po. l o Bods. Tvvo CLquifo rs wo r e r e ported in tho 
r ctL.w8.y -.vc ll .. ono o.t 260 f oo t , o.t o.n o l ovo.t ion of 1, 963 f oo t , 
o.nd tho othe r c:.t 306 foot_, o.t o.n o l ov o.tion of 1 , 917 f oo t . In 
the woll in section 12 tho wate r occurre d in co~rsc gro.ve l o.t 
140 fe et, or f'.n 0l evo..tion of 2,087 f oot , o.nd in s o.nd pro sumubly 
b e longing to th0 Pa.lo Bods a.t o. de pth of 320 f oot o.nd o.n o l ov o.t i on 
of -.,_p 907 f oot . It is lmown thc:. t th,J s ;mds of the Po.l a Bed s aro 
v e ry irregular o.nd discontinuous l nto r a lly, bu t tho r e cords of 
tho s e wolls su~gc st thQt tho o.quifor at 1 , 917 f oot i n the n~ndel well 
is the semo as tho.t at 1 , 907 f eo t in the we ll in s e ction 12 . Tho 
coc.rsc gr r:vol at ari o l ovation of 2 _. 087 f 0o t in tho well in se ction 
12 inc'lica tos tho.t this is the outwo.sh glflcio. l gr :wel zono por
sistont ove r o. lcl.rgo o.r en o Appo..r ontly ,, however, in this a.r eCI. it 
has not been found to b e o. st r ong nqui f or . It h :J. s , however , boon 
t o.ppud within the tmvnship by o. we ll in NE . s o ction 6 at c.n 
oh:vrttion of 2 ,083 f oo t o.nd by o. we ll i'1 SW . se ction 20 o.t c.n 
o l ovation of 2~093 f oo t . All othvr we lls in this tovmship o. r o 
from irrogulo.rly nistributod s ands o.nd gr o.vels in the drift at 
u l mrQtions of b otwoon 2, 120 cm0 2, 170 f ee t . Most of th0 s o we lls 
:1xo l es s tho.n 100 f oo t dee p , 

Town ship 36 , R-'.ngc 20 , Eo. st of Tre.mpi ng Lo.kc . A tunn,J l 
into tho bo.nk of Tr amping LC1.ko i n SE . s e ction 29 h o.s d i sclosed 
Pa l o Bods contc. i ning a t hin co::i. l suom r~t o.n e l e vc:.tion of 2 ,014 
fo ot . A well in tho gu lly in NW, s c cti·m 28 struck this co::. l 
seo.m a.t o. depth of 60 f oot , o.nd o. still doope r well on tho s0JT1e 
qua.rte r s o ction obta i ns its wate r from thu Po. l o Bods r,t a d e pth 
of 394 feot~ or cm e l ovo.tion of 1 , 746 foot . In this township 
tho b c.s8 of th0 drift co.n be fo. irly closel y d efined~ a s o. we ll i n 
SW ., section 26 produce s wo.to r from gr nvo l o.t 2, 047 f oo t , wh0roo. s 
.to.1,_, Beds e..rc known on tho edgo of Tramping Lo.ku up to o.n J l ovation 
of 2, 025 fee t . Two wells pronuc o wato r o..t o.n e l evat i on of 2 , 092 
f uot i n g l o.cio.. l lll0.torin. ls, o.nd rmothor a.t 2, 067 f oot - Tho s o 
beds o. r u in tho outw£'.sh so.nd plo.in to wh ich r efe r ence has o.lroo.dy 
b oon mo.doo All othor we ll s a. r e from s o.nds irre gularly distributed 
through th0 tlrift . 
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1 ANALYSES OF WATER SAMPLES FROM RURAL MUNICIA~LITY OF GRANDVIEW, NO. 349, SASK. 
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ell 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

1 
2 
3 
4 
5 
6 

, ... '21 -

RECORD OF WELLS IN RURAL MUNICIPALITY OF GRANDVIEW, No. 349, SASK. 

L 0 C A T I 0 N Type Depth Alti-
t Sec. Tp. Rge. Mer. of of tude 

N.E. 3 
s.v. 4 
N.W. 5 
N.E. 6 
S.E. 6 
N.E. 7 
s.w. g 
S.W.13 
S.W.17 
N.E.18 
S. TI .18 
s.w.20 
S.E.24 
S.W.2? 
S.E.28 
N.E.28 
S.W.30 
N.E.31 
N.W.33 
N.E.34 
N. VI .36 

N.E. 6 
N.E. 9 
N.E.12 
N.W.13 
S.W.14 
S.E.14 

34 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
II 

II 

" 
" 
" 
" 
" 
" 
" 
34 
" 
" 
" ,, 
" 

18 3 
" . " 
" " 
" " 
" " 
" " 
" " 
" " 
" " 
" " 
ft II 

" " 
" " 
" " 
" " 
" " 
" " 
II If 

" " 
" " ,. " 

19 

" 
" II 

" 
II 

3 

" 
" 
" 
" 
" 

Well Well of 
Well 

Dug 
" 

Drilled 
" 

Bored 
Drilled 

II 

Dug 
Drilled 
Bored 
Drilled 

" 
Dug 
" 

Bored 
" 
" ,, 
" Dug 

Bored 

35 
25 

240 
2?5 

46 
150 

?5 
16 

160 
110 
140 
164 

19 
25 
65 
60 
45 
?O 
55 
18 
?O 

Drilled 300 
Bored 10? 
Drilled 168 
Bored 35 
Dug 35 
.Bored 120 

2280 
2263 
2354 
235? 
2350 
2334 
2314 
2310 
2341 
2353 
2358 
2335 
2290 
22?4 
2253 
2272 
2318 
2293 
2268 
2268 
22?3 

2146 
2263 
2316 
231? 
2309 
2313 

WATER, LEVEL 
b.bove ('E) Elev. 

or Above 
Below (-) Sea 
Surf ace Level 

-23 
-190 
-1?5 
-20 

-120 . 
-50 

-60 
-?O 

-112 
-64 

, 
-23 
-45 
-40 
-35 

-13 
-50 

-150 

-ua 
- 15 

-60 

2240 
2164 
182 

223(3 
2214 
2~64 

2201 
2283 
2246 
22~1 

::'251 
2208 
22Z2 
2283 

2255 
2223 

2096 

2198 
2302 

2253 

PRI NCI PAL \,..a~::J:R
BEARI NG 0ED 

Charac
ter 
of 

',.at er 
DeptnTr-Bv: Geol . 
Ft. Horizon 

35 
25 

240 
2?5 

46 
.150 

?5 
16 

1 60 
110 
140 
164 

19 
25 
65 
60 
45 
50 
25 
18 
?O 

300 

168 
35 
35 
80 

120 

2245 
2238 
2114 
2082 
2304 
2184 
2239 
2294 
21e1 
2243 
!":218 
2171 
22?] 
2?49 
218f 
221 2 
22?3 
2243 
2243 
2250 
2203 

1846 

2148 
2282 
22?4 
223~ 

21'33 

Glacial Sand HRrd . 
" " 
II II 

Glacinl 

" 
Soft 
Hnrd 

n 

Fire sn;id " Fe . 
~:2..~cial sand 11 

" 

Glacial " h.lk. 
? i n e son d " Fe. 
Glacia.1 gravel" 
Glo.c ial " n ed. 

1' ine s~nd '' 
Glacial sand " 
Glacial g:ravel 11 

..Jan'1 · " 
Glacial gravel '' 

" sand '' 
Glncinl " 

" It 

., £rnvel ,, 
" 

,. 
" 

Pale ;,eds Soft 

Glacial grarel.Hard 
'J.le.ci..al " med . 

" Clay " 
Glacial " 

" II 

:x.- D_..- Domestic, S.- Stock, Fe.- Iron, Allr.- i,.l'>-~aline, :M- i.:unicipul. 

Usf:. to 
\fhich 
.ater x 
Is Fut 

n.s.M. 
D.S. 
" 
" 
s. 

D.S. 
" 
" 
" 
" 

" 

" 
" 
" ,, 
II 

" 
" 

D.3. 
,, 
., 
" 
" 
s . 

-.... 

~t 

Yield &. Remorks 

Limited 
Good supply 

" mixed with 
11 supply. 

Fai r " 
Good supply 

II II 

,, " 
" ,, 

surfac· 
water. 

~aters 40 head stock 
V1elj_ nbandoned 
Gocd supply 

" " 
Poor " 
Good " 

" " ., " 
Ffiir " 
~aters 35 hea d stock 
Good SU!)ply ., ,, 

Good su11ply 
Dry Hole 
Good supply 

" ., 
Poor " 

" " 
Good sunnly hauls 
water ror House. 



v;e11 
No. 
7 S. V/ .16 
8 N.E.19 
9 S.E.20 

10 N.E.20 
11 N.W.25 
12 S.E.27 
13 S.E.32 
14 N.W.32 
15 S.E.33 
16 S.E.34 

1 
2 
3 
4 
5 
6 
7 

1 
2 
3 
4 
5 
6 
7 
8 
g 

N.E. 3 
S.E.10 
S.E.11 
N.W.12 
N.E.14 
N.E.22 
N.E.35 

N.E. 4 
N.W. 9 
s.w.10 
N.W.12 
S.E.13 
N.E.14 
N.E.18 
S.Vl.20 
S.E.21 
N.E.22 
S.E.23 

34 19 3 
" " " 
" " " 
" " " 
" " " 
" " " 
" " " 
" " " 
" " " 
II ft rt 

34 20 3 

" 
" 
" 
" 
" 
" 

" 
" 
" 
" 
" 
II 

" 
" 
" 
It 

" 
" 

Drilled 
Bored 

" 
" 
" 

Drilled 
Bored 

" 
Dug 
Bored 

Dug 
" 
" 
" 

Drilled 
Dug 
Drilled 

35 18 3 Dug 
" " It II 

II rt If II 

" " " Bored 
" " " " 
" " " " 
" " ff II 

" " " " 
"" n • 11 ,, 

" 
" " 

" Dug 
Bored 

10 
11 
12 
13 
14 
15 
16 
17 

N .E.23 ·" 
S.W.24 
N.E.24 
S.W.25 
S.Yl.27 
N.W.27 

" 
" 
" 
" 
" 

If· 

" 
" 
" 
" 
" 

" 
" 
" 
" 
" 
" 
" 

" " -
" 

Drilled 
Bored 

" 

260 
50 

100 
30 
70 

186 
30 
30 
20 
98 

160 
147 

12 
190 
230 
30 

140 

58 
60 
40 
50 
40 
75 

. 60 
48 
95 

106 
135 

65 
70 

100 
220 
125 
100 

2299 
22791 
2320 
22~1: 
2368 
2330 
2274 
2250 
2276 
2349 

2208 
2264 
2223 
2289 
2291 
2269 
2264 

2258 
2248 
2238 
2259 
2243 
2280 
2227 
2231 
2230 
2275 
2324 
2257 
2284 
2258 
225B 
2285 
2295 

-180 
-35 
-90 
-28 
-40 
-66 
-10 
-26 
-17 
-58 

-140 
-143 

-160 
-130 

-15 
-100 

-48 
-40 
-32 

-35 

-32 

- -96 
-100 
-40 
-63 
-75 

-120 

-85 

2119 
2244 
22710 
2268 
2328 
2264 
2264 
2224 
2259 
2291 

2068 
2121 

2129 
2161 
2254 
2164 

2210 
2208 
2206 

2208 

2199 

2179 
2224 
2217 
2221 
2183 
2133 

&210 

260 
50 

100 
30 
70 

186 
30 
30 
20 
98 

160 
147 

12 
190 
230 

30 
140 

58 
60 
40 
50 
40 
75 
60 
48 
95 

106 
135 

65 
70 

100 
220 
125 
100 

-- 22 .... 

2039 
2229 
2220 
2264. 
22 ;:)8 
2144 
2244 
222 0 
22 56 
2251 

2048 
2117 
2211 
2099 
2061 
2239 
2124 

Pale Beds ? 
Glacial sand 

" mud 
Se r d 
Glacial 
Blue sand 
Glacial· sand 

" gravel 
'' s ana, Fine 
" sand 

Pale Feds 
Gl:acial gravel 

I IT 

Pele Bess 
" ' sand 

Ci.lacial gravel 
Sand 

Hard 
" 
11 Fe • ,, 
II 

" Fe• 
" 

Soft 
Hard 
" 

'.:Jof t 
Har d 
Soft 
Hard 

" 
" 
" Fe • 

2200 
2188 
2198 
2209 
2203 
2205 
2167 
2183 
2135 
2169 
2189 
2192 
2214 
2158 

GJ.aci~l .gravel Hard 
, . " ff 

II " 
" s an a., f.ine 
II It 

Glacial 
" 

" sand 

1U.aciaL sand 
11

· g ravel 
Glacial 

ri 

'' grovel 
2033 Pole Beds ? 
2160 
2195 Glaci&l 

\ 
" .Alk. 
" 
" 

Soft 
Hard 

" 
" Fe. 
II 

" ,, 
" 
" Fe• 
" 
,, 

D.S. 
s. 

D .~. 
c. u• 

D.S. 
D.3.M. 

:; .~. 
" 
" 
II 

:J . ~ . 
D.S. 

II 

II 

" 
" 
It 

D.S. 
tl 

II 

D. 
D.C. 
" 
II 

,, 

" 
" 
" 
It 

II 

II 

Plu;ged by fine sand 
Good supply 
Limited 

" " 
Co ~d 11 

i? " 

~ .. aters 50 head of stock. 
Good supply 
Fair 11 

~aters 20 head of stock 

Good supply 
Sufficient 
Good supply. Flowing s pring 

" 
11 Coal seam. 

II If 

If II 

tl II 

Fair supply 
Gr od '' 

11 II 

I'oor " School well. 
Good s upp ly 

II 

" 
11 

It 

II 

Fair 
Good ,, 

" 
Fair 

. II 

" 
II 

" 
" 
II 

" 
II 

" ,, 



\'fell 
No. 
18 N.E.30 
19 S.W.32 
20 N.W.36 

1 S.E. 4 
2 N.W. 4 
3 s.w. 5 
4 N.E. 9 
5 S.E.12 
6 S.E.13 
'1 S.W.16 
8 S.E.17 
9 S.W.18 

10 N.E.21 
11 N.W.22 
12 N.E.24 

13 N.W.27 
14 S.W.30 
15 S.E.30 
1.6 N.Yl.31 
17 N.E.32 

1 
2 
3 
4 
5 
6 
,7 
8 
9 

N.VI. 1 
::;).E.10 
S.E.22 
S.E.22 
N.E.23 
S.E.28 
N.E.28 
N.E.:32 
N.E.34 
S.E.34 
S.E.35 

35 18 3 
" " " 
" " " 
35 19 3 
" " " 
" " " 
" " " 
II It It 

II If It 

n II n 
II ff It 

II II It 

" " " 
" " " 
II II If 

II II II 

" tl " 

" " " 
" " " 
" 1T " 

35 20 3 
" " " 
" " " " ,, " 
II 

II 

II 

" 
" 
" 
II 

" 
" 
" 
II 

" 
If 

" 

" 
" ,, 
" 
II 

" 
" 

10 
11 
12 N.W.36 n " " " 

1 N.v.~ . 4 
2 N.E. 4 
3 S . E. 4 

36 18 3 ,, ,, ., 
" " t• 

Bored 
" 
" 

Dug 
Bored 

II 

Dug 
Bored 

II 

II 

II 

" 
II 

II 

" 
" 
" Dug 

Bored 

" 
Bored 
Dri1 led 
Bored 

" 
" 
" ,, 

" 
" 
II 

" 
Bo::-ed ,, 

" 

100 2200 
90. 2225 
93 2250 

40 
90 
30 
25 
60 
45 
50 
33 
53 
90 
55 
84 

45 
87 
35 
70 
36 

80 
640 

60 
120 

40 
60 
56 
90 
25 
50 
30 
90 

61 
60 

129 

2266 
2237 
2222 
2209 
2253 
2226 
2202 
2189 
2167 
2235 
2255 
2225 

2 241 
2184 
2238 
2248 
2205 

2215 
2028· 
2159 
2159 
2163 
2152 
2156 
2186 
2196 
2170 
2220 
2231 

210r 
2~36 

2226 

-70 

-?3 

-20 

-35 
-40 
-20 
-40 
-50 
-50 
-50 

-65 
-32 

2130 

2177 

2202 

2191 
2162 
2169 
2127 
2185 
2205 
2175 

218 3 
2173 

-60 2155 
Flows 2028* 

-35 2128 
-50 2102 
-44 2112 

Low 
-22 2174 
- 25 ~ 145 
- 20 :-1200 
-85 2146 

-48 ~144 

-80 ~ · 14c 

--23 -

2100 
2135 

Hard med. 
.3oft 

100 
90 
93 2157 Glacial sand ~ard 

40 
90 
30 
25 
60 
45 
50 
21 
53 
90 
55 
84 

45 
87 
35 
'7 0 
36 

80 
600 

60 

1 

40 
60 
56 
90 " 
25 
50 
30 
90 

61 
60 

2226 
2147 
2192 
2184 
2193 
2181 
2152 
2168 
2114 
2145 
2200 
2141 
2196 
2097 
2203 
2178 
2169 

2135 
1428 
2099 

2123 
2092 
2100 
2096 
21?1 
21 20 
21 9 0 
Zl41 

'."'131 
21 7G 
'"' 097 

Glacial 

Glacial .sand 
Glaci a l 

II 

'' sand 
Sund 
Glacial -sand 
!Slue soapstone 
Glaci.al u.sand ., " ,, clay 
" S E'J t d 
S n d 
G~ acial 

" S ~t '" d 

Hard 
" 

Soft 
Hard 

" ., 
" 
" ,, 
" 
" ,, 

" 
" 
" 

" 
Glacial gravel Hard 
Sand Soft 
Glaci a l Hor d 

Glacial gravel Har d Al' - • 
Sand " Fe. 
Glac~al gravel Hard 
S and " 
Gl.c:\ci~l sand ,fine " 
G1aclal .clay 

" -Jrr vel 
Sa: ~ coarse 

Glacial gravel 
Se. r ; fine . ' (~ 
"-' P. ' 

., 
Go ft 

" 

:-:r- d 

" 
!..:Oft 

D.S. 
" 
" 

" s. 
D. S . 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
·' 
" 

D.S. 
" 
" 
" 
" 
" 
" 
If 

" 
" ,, 

T' ( ' • u . 

" 
" 

Fair supply 
Good " 

" " 

" " 
" " salty. 

Fair " 

Limited supply 
" " 

Good " 
Poor " 
Limited " 

" " 
" " 

Poor 
Very 
Fair 

" Spring E. of 
HOuse Elev 2190 

poor supply 
supply 

" " 
V.aters 10 head 
Poor supply 

Good sunnly .lJt t' -

:.:? stre eu'Yl,Gas, 
?oor 
Dry Hole. 
Lim i ted supply 

" " 
Good " 

s alty water 

Fc. ir " Sand Point. 
Good su:gply 
" 
" ~ 
II II 

Cood supnly 
Fr or " 
Good " 



Well 
No. 
4 N.W. 5 36 
5 N.E. 7 " 
6 S.E. 7 " 
7 s.w. 9 " 
8 N.E.10 " 
9 N.W .10 '' 

10 N.E.12 " 
11 S.W.14 " 
12 S.E.14 " 
13 N.E.15 " 
14 N.W.16 " 
15 S.E.18' " 
16 S.E.19 " 
17 S.E.20 " 

18 N.E.20 " 
19 N.E.21 " 
20 N. W. 22 ' " 

21 s.w.22 
22 N.E.24 
23 S.W.24 
24 N.E.27 
25 N.W.28 
26 S.E.30 

. 27 S.E.32 
28 N.E.33 
29 N.W.34 
30 S.E.34 

" 
" 
" 
" 
" 
" 
" 
" 
" 
" 

1 
2 
3 

s.w. 2 . 36 
S.E. 4 " 
S.E. 6 " 

4 
.5 
6 

S.E. 6 
N.E. 6 
N.W. 7 

' \ 
... 

" 
" 
" 

18 3 Bored 
" 
" 
" 
" 
" 
" 
" ,, 

" 
" 
" 
" 
" 
" 
" 
" 

" 
" 
" 
" 
" ,, 

" 
" 

" 
" 

~ Dr!lled 
" Bored 

" " 
t4 " 

" " 
" " 
" " 
" " 

" " 
" " 
" " 
ff " 

" " 
" " 
" " 
" " 
" " 
II 11 

19 3 
" " ,, " 

" " 
" " 
" " 

" 
" 
ll 

" 
" 
" 

" 
" 
" 
" 
" 
" 
" 
" 

Dug 
" 

Bored 
" 

Drilled 

Bored 

" 
" 

87 
60 
87 
80 
53 
47 
87 
·53 
60 

190 
80 
60 
70 
80 
35 
85 
94 

105 
47 
60 
47 
15 
40 
40 

103 
22 
18 

60 
95 

375 

95 
140 

40 
120 

2196 
2188 
2220 
2228 
2231 
2231 
2240 
2236 
2190 
2246 
2228 
2204 
2202 
2212 
2199 
2168 
2172 

2210 
2130 . 
2150 
2156 
2183 
2168 
2167 
2114 
2118 
2126 

2230 
2247 
2223 

2223 
2225 
2191 
2191 

-6? 
-20 
-60 
- 60 

- 80 
-72 
-46-
-50 
-60 
- 27 

- 80 

-93 
-37 
-30 

-45 

-30 
-35 
-19 

-55 
-80 

-35 

2129 
2168 
2160 
2168 

2166 
2156 
2164 
2152 
2152 
2172 

209 2 

2117 
2093 
2120 

2138 

2137 
2079 
2099 

2175 
2167 

Low 
215 6 

87 
60 
87 
80 
53 
47 
87 
60 
60 

l SO 
80 
60 
70 
80 
35 
85 
8 3 
94 

105 
47 
56 
47 
65 
40 
40 

103 
22 
18 

60 
95 

260 
306 

95 
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VI ell 

No. 
15 N.W.28 36 20 3 Bored 60 2072 -40 2032 60 2012 Pale Bed s sand Hard D. S . Sufficien t Co al above 

water. 

16 N.E.34 " " " " 42 2120 -26 2094 28 2092 Glacial sand,fine " II Sufficient. 

17 S.W.36 " " " tf 50 2185 -45 2140 50 2135 " " 
,, 

" Limited supply 

18 S.E.36 " II " II 57 2 2 50~ -22 2228 57 2193 !t . " " II " II 

-------

"~ 

' 
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