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SUMMARY

The three best and most outstanding glacial spillways in the Prairies
are the Qu'Appelle, Milk River, and Battle. The Qu'Appelle Spillway is the
longest, widest, and deepest of these three and has the highest natural value
score. Even though 11 points were deducted from the Qu'Appe]Je Spillway score
for human impact, the final rating for this spillway is six more than for
the Milk River and Battle Spillways.

In the opinion of the author, the Qu'Appelle Spillway is the best and
most outstanding spillway in the Prairie Provinces.
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INTRODUCTION
Objective

The objective of this study of "Glacial Spillways in the Prairies" is
fourfold:
1. To prepare a professional discussion on the origin and character of
spillways.
2. To inventory glacial spillways of the Prairie Provinces incorporating the
following:
a. name of spillway;
b. Tocation of spillway;
c. a brief descritpion of spillway including length, width of valley floor,
vertical relief, and other factors;
d. a brief description of natural values associated with spillway;
e. a brief description of the significant human impact on spillways; and
f. a list of references.
3. To comparatively rank all spillways interms of quality of representing the
glacial landform. theme.
4. To select from the above inventory the best and most outstanding example
of a glacial spillway in the Prairie Provinces.

Previous Work

Publications used in the compilation of this report are listed in the
references cited, and the material used in the inventory is also cited on
the inventory sheets in the Appendix.

Much of the material presented in the report is taken from a paper being
prepared for submission to the Canadian Journal of Earth Sciences which is
entitled, "History of deglaciation of southern Saskatchewan and adjacentareas".
This compilation covers an area between 112°W. Long. in Alberta and Lake Agassiz
in Manitoba and between 48°N. Lat. in the U.S.A. and 58°N. Lat. in Canada.

Present Study

The discussion on the origin and character of glacial spillways is based
on the published information cited in the bibliography and on original
unpublished material gathered by the author during studies of the Quaternary
geology of Saskatchewan.
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The inventory of glacial spillways is based primarily on office work in
Saskatoon but includes a two-day office study of maps and photographs at the
Alberta Department of Energy and Resources, Edmonton; a two-day field study
of Alberta spillways; and after the first phase of the inventory was completed,

a four-day field study of the best spillways in the Prairies. Because the
history of the last deglaciation was not compiled for much of Alberta, it was
necessary to determine the various glacial lake levels and associated ice frontal
positions in order to locate the spillways of that Province.

GLACIAL DRAINAGE
As the continental glacier retreated upslope from the Mississippi River

Basin (Fig. 1), meltwater was carried directly away from the retreating ice in
meltwater channels which emptied into the Missouri River. Most meltwater

channels occur in interlobate areas which were formed by the protrusion of pre-
existing topographically high areas within the drainage basins (Fig. 2). As the
lobes of ice retreated downslope from these uplands, the meltwater traced out
jce-marginal meltwater channels (Manybone Creek, Fig. 3; and Arm River, Fig. 4)
which were compelled to follow the surface contour rather than trending down
the regional slope.

As the glacier retreated downslope in the Nelson, Churchill, and Mackenzie
River Basins (Fig. 1), however, extra-glacial channels such as the South and
North Saskatchewan Rivers (Fig. 5) carried runoff from the region that sloped
toward the continental glacier and meltwater from the Rocky Mountain glaciers
into ice-dammed glacial lakes. This extra-glacial water and the meltwater
from the continental glacier drained southeastward from lake to lake through
glacial spillways (Assiniboine Spillway, Fig. 5) which cut major valleys in

drift and bedrock, particularly in drainage basin divides.
GLACIAL SPILLWAYS

Glacial spillways were formed by overflow of water from glacially dammed
lakes. As the glacier retreated down the regional slope to the northeast in
the Prairie Provinces, successively lower and younger glacial Takes were
dammed by the retreating ice and, consequently, successively Tower and younger
spillways were formed. The level of a glacial lake at a particular time was
governed not only by the position of the glacier but also by the level of the lake
into which the spillway drained. The level of glacial Lake Melfort (Fig. 5),
for example, was governed by the level of glacial Lake Agassiz into which the
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Figure 1. Map showing major drainage basins in the Prairie Provinces.
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0004-002-02

é.) LQg %&an gmﬁwy _%1/ —



30 15 00
Ly

1.
WOOIE
TONE VDN TAIN
%Q i LOBE

EXPLANATION

[j GROUND MORAINF TREND OF MNINOR RECESSIONAL RIDGE S

@ DEAD [CE MORAINE IZ] NAMES

2123 GLACIAL LANE BASIN [ZI MELTWATER CHANNELS

% END MORAINE @ ICE MAR GIN
[j OUTWASMH PLAIN
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Creek. (From Christiansen, 1956, p. 31).
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Assiniboine Spillway drained.

Glacial spillways carried water from glacial lakes which in turn were
replenished by flow through extra-glacial channels (South and North Saskatchewan,
Fig. 5) and by meltwater flow through meltwater channels. The Assiniboine
Spillway (Fig. 5) carried both extra-glacial water and meltwater from the
continental glacier, whereas the Cutarm Spillway (Fig. 6), for example, carried
only meltwater from glacial Lake Saltcoats.

As in the case of meltwater channels, many spillways were formed along
the ice margin (Pipestone Spillway, Fig. 7). Other spillways, however, were
quite remote from the glacier (Souris Spillway, Fig. 7). The separation of
these two spillways was caused by the Moose Mountain Uplands which formed the
drainage divide between them. It was the protrusion of such pre-existing
topographically high areas that dominated the shape of the ice margin and,
consequently, the pattern of the meltwater channels and spillways.

Presently both meltwater channels and glacial spillways -are being filled
with sediments derived mainly from erosion in the valley walls and adjacent
uplands as shown by well-developed, piedmont alluvial fans and plains that
flank the valley walls. Between the alluvial fans and the slump blocks, the
latter of which are abundant where the valley is cut in shale, particularly
glacially disturbed shale, alluvial flood plains meander on top of alluvial
fills. In the Qu'Appelle Valley, testholes indicate the alluvium is up to
90 metres thick. The flood plains are occupied by underfit streams, marshes,
and temporary or permanent Tlakes.

Both meltwater channels and spillways are out-of-equilibrium with the
postglacial environment. Since glaciation, more sediment has been brought
into the valleys than the underfit streams can remove resulting in deposition
of alluvium. Although recent, unpublished radiocarbon dates from the Qu'Appelle
Valley indicate the rate of sedimentation is decreasing, ultimately these
valleys will be filled with sediment.

6. . Chrastiansen Gonsalling Ll |
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INVENTORY OF GLACIAL SPILLWAYS -

Introduction

The spillways were inventoried under the following headings: (1) name
of spillway; (2) location of spillway; (3) description of spillway; (4) natural
values associated with spillway; and (5) significant human impact on spillway;
(Appendix, pages 1 and 2 of 3). A list of references for each spillway
appears on pages 2 of 3 (Appendix).

‘Name of Spillway

The name of the spillway was taken from the literature or from a stream
or Take occupying it. The words "creek" or "river" may or may not appear in
the name depending of the sound of the spillway name.

Location of Spillway

The Tlocation of the spillway is shown on a map (Appendix, page 1 of 3).
A scale was chosen which would permit the location of the spillway to be shown
on a map with demensions less than 13x18 centimetres.

The seven best developed spillways have a part of their courses also
located on topographic maps at a scale of 1:250,000 with 100-foot contour
intervals. In addition to these location maps, the three best spillways have
the best part of their courses located on topographic maps at a scale of
1:125,000 with 25-foot contour intervals. (Appendix, between pages land 2 of 3).

Description of Spillway

The description of the spillway includes length, width of valley floor,
relief, depth of fill, whether in drift only or in drift and bedrock, and
whether it drained meltwater only or meltwater and extra-glacial runoff.

The length of a spillway is taken as the length occupied by the present stream
from which the spillway was named. Although the Qu'Appelle Spillway at one
time, for example, extended to the Assiniboine Delta east of Brandon (Klassen,
1975, p. 50), the spillway between the confluence of the present Qu'Appelle
and the Assiniboine Delta was assigned to the Assiniboine Spillway.

The width of the spillway was measured at the widest point along its
coarse but not where it is locally anomalously wide because of some peculiarity.
The relief measured represents the maximum relief along the entire course
of the spillway. Because the depth of the fill is only known for the Qu'Appelle

é?éﬁf izéwMZuWMm %@nm@%@g JZZ/ —_—
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and Assiniboine Valleys, this item was not included in the description
although it appears in the inventory sheets.

NATURAL VALUES ASSOCIATED WITH SPILLWAYS

Introduction

Natural values in the uplands within 20 kilometres of the spillway include
ridged moraine, ice-thrust moraine, end moraine, flutings, eskers, tunnel
valleys, glacial lake basins, outwash plains, and meltwater channels. Natural
values within the spillways include landslides, bedrock exposures, springs,
alluvial fans, flood plains, streams, marshes, lakes, deltas, beaches, and
terraces (Appendix, pages 2 of 3).

Ridged Moraine

Ridged moraine is used hereinto describe minor, subparallel, generally
arcuate ridges (1-5 m high) and intervening swales in till. Gwynne (1942)
demonstrated the ridged moraine trend is parallel to the position formerly
occupied by the ice margin.

Ice-thrust Moraine

Ice-thrust moraine is used herein to describe major, subparallel generally
arcuate ice-thrust ridges (up to 60 m high) and intervening swales. The land-
form is similar to ridged moraine except the ice-thrust ridges are larger.
Byers (1959) demonstrated the ice-thrust moraine is the surface expression of
glacial thrusting and that the ridges are parallel to the position formerly
occupied by the ice margin. The ice-thrust moraine associated with the
Qu'Appelle Spillway south of Esterhazy (Appendix, p. 3) was overridden by ice
as shown by the occurrence of till that blankets the moraine. The similar
appearance of the ice-thrust moraine associated with the Milk River Spillway
(Appendix, p. 8) suggests that this thrust moraine was also overridden by ice.

End Moraine

The broad, long ridges (up to 50 m high) that are conspicuous on
1:50,000 topographic sheets are interpreted as end moraines. In some
lTocalities, end moraines are composed of belts of hummocky moraine.

(g.) JZ{ g@b&a/fm gmwwé’m% c%z/ B
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Flutings

Flutings are narrow, straight to gently curved, parallel ridges and grooves
in till. The ridges are 1 to 10 metres high and the inter-ridge distance
is up to 130 metres. Chapman and Putnam (1951, p. 15, 99, 212) concluded
that the grooves are erosional features formed at the base of a moving glacier
and that the ridges and grooves trend in the direction of ice movement.

Eskers

Eskers are sinuous ridges of sand and gravel formed in tunnels at the base
of melting glaciers. For the most part, eskers are poorly developed in the

Prairies.

Tunnel Valleys

Meltwater flowing beneath the ice can either form depositional features
(eskers) or erode valleys in the material under the glacier to form tunnel
valleys (Embleton and King, 1968).

Glacial Lake Basins

As the glacier retreated down the regional slope to the northeast in the
Prairies, successively Tower glacial lakes were dammed by the retreating ice.
These lakes are recorded in the present landscape by deltaic sands and gravels
and lacustrine silts and clays and are called glacial lake basins.

Outwash Plains

Outwash plains are used herein to describe blankets of sand and gravel
which are either derived from the melting glacier or from the erosion of drift,
mainly till. Outwash plains form either where there was a decrease in
gradient or an increase in the width of the stream.

Meltwater Channels

Meltwater channels are channels which carried meltwater directly from the
retreating glacier (Fig. 2). Meltwater channels appear in the present land-
scape as valleys which are identical in appearance to spillways and which can
only be distinguished on the basis of origin.
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Lands1ides

Lands1lides are perceptible downward movement of relatively dry drift and
bedrock. These features are best developed where the spillway was eroded in
bedrock, particularly disturbed bedrock shales.

Bedrock Exposures

Bedrock exposures are best developed in sandy bedrock which is less
susceptible to sliding than shale. Where the spillway is cut into the weaker
shales, most of the bedrock is covered with Tandslide debris which is
composed of a mixture of bedrock and drift.

Springs

Springs discharge into the valley slopes of the spillways from bedrock
sand, from sand and gravel between bedrock and till, from intertill sand
and gravel, and from surficial sand and gravel. The rate of discharge from
these springs depends on the areal extent and permeability of the water
bearing material.

Alluvial Fans

Alluvial fans are low, outspreading, gently sloping masses of loose gravel,
sand, silt, and clay shaped like an open fan. This landform develops where
tributary valleys enter the spillway floor. Alluvial fans are the most
important sedimentary environment in the alluvial fills in the spillways.

Flood Plains

Flood plains are strips of relatively smooth land adjacent to stream
channels and are constructed when the streams overflow their banks in times of
high water. The positions of the flood plains and streams on the spillway
bottoms are controlled primarily by the growth of the alluvial fans. Where
the fans are extensive on one side of the valley, the flood plains are
restricted to the opposite side of the spillway floor.

Streams

A11 streams on the spillway floors are underfit and in many cases
ephemeral. With a normal snowmelt, these streams generally reach flood stage.
During the remainder of the year, however, they flow at a very reduced rate
or dry-up entirely.
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Marshes

Marshes develop in water-saturated areas that are covered by shallow water
at Teast during the growing season. Marshes occur in oxbow lakes, in low-
lying parts of the flood plain, in deltas, in the periphery of alluvial fans
extending into lakes, or wherever there is a relatively permanent body of
shallow, quiet water.

Lakes

Lakes cover parts of the valley floor of many spillways. Most lakes
are shallow and are believed to be dammed by alluvial and colluvial material
from fans and Tandslides. Other lakes are anomalously deep such as The
Fishing Lakes in the Qu'Appelle Spillway which are believed to be related to
an enormous groundwater discharge that took place from the buried Hatfield
Valley during deglaciation.

Deltas

A delta is a low, nearly flat alluvial tract of land deposited at or near
the mouth of a stream. Because the spillways are commonly occupied by small
ephemeral streams, the deltas are poorly developed. Where the streams are well
developed, however, and the distances between lakes are considerable, well-
developed deltas occur.

Beaches

The best beaches are developed where the shore is inalluvial fans. In
such areas offshore bars, raised beaches, and lagoons occur.

Terraces

Terraces are bench-1ike features which break the continuity of the
valley slope. In a few places, paired terraces occur. In most places,
however, terraces are restricted to the inside of meander bends where the
ancient stream bottoms were preserved as the stream slipped-off toward the
other side of the valley.
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SIGNIFICANT HUMAN IMPACT ON SPILLWAYS

The major human impact on spillways are dams and conveyance channels,
highways and grid roads, railroads, towns, villages, and resorts. The impact
of agriculture on the physical features of the spillway is believed to be
negligible. Although sand and gravel operations are common on many of the
terraces, a field inventory would be required to assess this impact because
most aerial photographs are out-of-date.

Although dams are Tisted on pages 2 of 3 in the Appendix, they were not
evaluated because it could not be determined from the maps and photographs
whether they are merely control structures maintaining the Tlevel of natural
lakes or impounding artifical lakes. Furthermore, most maps and photographs
are out-of-date and do not show all the structures.

Because secondary roads are believed to have much less impact than high-
ways on the spillways, only highways are evaluated for their impact. It is
known, however, that some grid roads have a major impact because of substantial
cuts and fills. An impact assessment of secondary roads would require a
field inventory.




EVALUATION OF SPILLWAYS

Introduction

3
;

Spillways were evaluated on description, natural values, and human

impact.

natural values, and 20 to the human impact.

pages 3 of 3 of the Appendix.

Out of 100 points, 40 were assigned to the description, 40 to the

The breakdown is shown on

Evaluation

Twenty one of the best developed spillways were evaluated (Table 1).

Although other spillways occur in the Prairie Provinces, they are not well

enough developed to be evaluated.

Table 1. Evaluation of Spillways

Qu'Appelle ~=memememee e 85
Milk River =---meemamaceaaoo 79
Battle —--mm-mmmomcmmmmeae- 79
Pembina =-==--cmeocmmeamaen 75
Assiniboine ==----=-mcmuuoa- 74
Clearwater --=--=mocammeaa.. 73
Big Muddy ====m=mmmmmemeeae 73
SOUPrTS mmeeee e 71
Tramping Lake -----===au-un- 71
Sounding Creek --=====-=c=u-- 71
Etzikom ==e-eomommmameea o 66

Thunder Creek ==--=---ommmacaaan 66
Whitebear ====--eoommmm . 66
Chin wemem e el 65
Pipestone =--=-=ecommmmam e 65
Cutarm ~=-mmmmm e 62
Lewis =emmmmmm el 62
Neidpath ===mmececomme o 59
Spruce Creek =--===-m-mmammaa o 58
Crawling Valley =--=eomommemeonn 58
Pass Creek ===-=ssmmoomammmoo 52

The comparison of the top three spillways is shown in Table 2.

Table 2. Comparison of the Evaluations of the Top Three Spillways

Spillway Description Natural Values Human Impact Points
Qu'Appelle 38 38 9 85
MiTk River 32 27 20 79
Battle 28 33 18 79

~ The Qu'Appelle Spillway is the longest, widest, and deepest spillway and

has the highest natural values associated with it.

Compared to the Milk River

and Battle Spillways, however, the Qu'Appelle Spillway has a considerably

larger human impact.

é?&{ %Qmu%mwﬂ %%mmﬁ%y iﬁ%-—~
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The Milk River Spillway, although the most spectacular because of its
steep walls of exposed, colored bedrock giving it a canyon-like form, has
no marshes, lakes, deltas, and beaches within the valley. It could be argued
such features are not spillway values but are postglacial landforms. The
author, however, has chosen to evaluate the spillways as they appear today
rather than as they might have appeared when they functioned as overflow
channels.

The Battle Spillway, although shallower than the Milk River Spillway, has
more natural values associated with it. As in the case of the Qu'Appeile
Spillway, many of the natural values associated with the Battle Spillway
are postglacial and, consequently, were not present when it functioned as a
spillway.

CONCLUSION

The Qu'Appelle Spillway is selected by the author as the best and most
outstanding spillway in the Prairies. The Qu'Appelle Spillway has the
longest, widest, and deepest valley and has the most natural values
associated with it. Although this spillway lost 11 points in the evaluation
because of human impact, it still received 6 points more than the second
and third ranking spillways.

8 A Christanson Consaling Sl —_|
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APPENDIX

Inventory and Evaluation of Glacial Spillways in the Prairies
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INViENTORY OF GLACIAL SPILLWAYS .

NAME OF SPILLWAY Qu'Appelle Spillway

LOCATION OF SPILLWAY
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DESCRIPTION. OF SPILLWAY

Length 400 km | Depth of fill m
Width 2500 m | In drift

Relief 160 m | In drift & bedrock X

Drained meltwater only Drained meltwater & runoff __ X

Other remarks
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INVeNTORY OF GLACIAL SPILLWAYS

NAME OF SPILLWAY Qu'Appelle Spillway

Page 1 of 3

LOCATION OF SPILLWAY
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' DESCRIPTION- OF SPILLWAY

Length B km | Depth of fill
Width 'm | In drift
Relief m | In drift & bedrock

Drained meltwater only

Drained meltwater & runoff __

Other remarks _Best developed part of spillway. Sharp contrast

between vallev developed in bedrock and in drift.
Miles 5 0 5
e e =
== e~ | =
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Rideged Moraine —~=———=====-=- Pg Bedrock EXpOSUres wmm=mm—wm—=—= Pp
IJce=thrust Moraine =——===w---= Pg SPrings =w=—sm==m—=m-——m————= _jﬂi___
End Moraine ~——-=—=mmmm—====- Pg | Alluvial Fans =—--—m-=—=—-- Pg
Flutings ==—=~w-===-—mo——=e=—=- Pg Flood Plaing ~—=——=—m—m=———-- _Pg
ESKers =m—ceemam—cam—mon———— Pp SHream mm————s———————————— Pg
Tunnel Valleys =—==—w=—-———=- Pg Marshes we———s—=mmem—om———— Pg
Glacial Lake Basing ww———--=- Pg LaKc§ m==mmmem—mmm——m———————— Pg
Qutwash Plains =—=m—-—===-= -- Pg DEltas memm—me—————————— Pg
Meltwater Channels =—==-—==-- Pg Beaches ===memm—m—m—m——mmm———— Hjﬁa__
Landslides ==mewemamcccas—a—w- _Pg Other Terraces —————- PE

SICNTFICANT HUMAN IMPACT ON SPILLWAY

No, of dams ===m=—==- ——————— 7 |No. of towns ===-=—s—m———-- 2
Km of highways =m—===c=w=m=- 130 |[No. of villagcs =e—=~ww———-= 5
Km of railroads ==—===m—=--~- 60 |No. of resorts =m=——em—mm=—m- 7

LIST OF HEFERENCES ON SPILLWAY

christiansen, E.A. 1960, Geology and ground-water resources of the

Qu'Appelle area, gaskatehewan. Sask. Res. Counc., Geol, Div.,

Rept, l_a 53 P
¥lassen. B.W. 1975, Quaternary ceology and geomorphology of

Assiniboine and Qu'Appelle Valleys of Manitoba and

Saskatchewan. Geol, Surv. Can., Bull. 228, 61 p,

% Within 20 km of spillway. Pg=good; Pp =poor; and NP= not present.

QutAppelle Spillway 0004 ~002
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SVALUATION OF SPILLWAY

DESCRIPTION OF SPILLYWAY

Length (>300 km=10; 200-300 km = 73;< 200 ki = 4, ==w—mw- ~—mm—m= 10
Width (>2000 m=10; 1000~2000 m="7; <1000 Mm=4) meeceee e e meern 10
Relief* -------------------------------------------------------- 8
Drained glacial meltwater ONly = 5 ——emmiocc oo ——— e oo
Drained glacial meltwater and proglacial runoff= 10 —meececee- 10
NATURAL VALUES ASSOCIATED WiTH SPILLWAY 3=
Ridged Moraine ~—rmemmemommeeo 2 Bedrock EXposures ——w———-—- 1
Ice-thrust Moraine ~we—w—aa_< 2 Springs —eememm e -2
End Moraing meeemmmcawacaaa. 2 Alluvial Fans =—e—wamca———— 2
Flutings ——-eememmcmccee s 2 [Flood Plains ww—mmmewcccoeo 2
ESKers wemme—cmocomm ——— 1 Stream ————mmm—mmeemeccm— 2
Tunnel Valleys m—mm—ecacnmna 2 Marshes ~e—ewmoccccmmmc e 2
Glacial Lake Basins m—m-mmwma 2 LakesS —mwrmemmem o e e e en 2
Outwash Plains -—-—=m-w e 2 DEltas =mmeweame— - et e 2
Meltwater Channels =~-m——mawe——w 2 BeachesS ——memmmcae e 2
Landslides =mecommmamcmmmnn— 2 Other ---Jderraces ... ._._.___ 2
SIGNIFICANT HUMAN IMPACT ON SPILLWAY
Km of highways =)~(km of highways/length of spillway x L) —woee . 3
Km of railroads =4~ (km of railroads/length of spillway x 4} ~- 3
No. of towns (Oor 1=4, 2=3, 3=2, L or more=0)-c—we-- 3
No. of villages (0 or 1=14, 2=3, 3=2, 4 or more=0) mee O
No. of resorts (O or 1=4, 2=3, 3=2, 4 or more =0) —w- 0
Total out Of 100 oo e e e e 85
* <100 m=2
** Pg =2, Pp=1, and NP=0. igg:igg ﬁig
150-175 m= 8
Qu'Appelle Spillway 175-200 m =10
0004~-002
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INVENTORY OF GLACIAL SPILLWAYD

NAME OF SPILLWAY Milk River Spillway

LOCATION OF SPILLWAY
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DESCRIPTION. OF SPILLWAY

¥

Length 240 km | Depth of f£ill m
Width 1200 m | In drift

Relief 150 m | In drift & bedrock x
Drained meltwater only Drained meltwater & runoff __ x

Other remarks

Miles 10 0 10 20 30 40 S0 Miles

- : s L ) 1
T Lt T T ¥ T T 1 T

Kilomatres 10 0 10 20 30 40 50 60 70 Kilometres

Secalo: Ono Inch Equals Approximately 25 Miles
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NAME OF SPILLWAY
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INVeENTORY OF GLACTAL SPILLWAYS

Milk River Spillway

LOCATION OF SPILLWAY

1 d'Oreilie X
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MONTANA R 7

, DESCRIPTION. OF SPILLWAY
Length km | Depth of fill m
Width m | In drift
Relief m | In drift & bedrock
Drained meltwater only Drained meltwater & runoff
Other remarks

L N T—— e

Kilometres 5 0 5 10 15

0004-002

(g) ‘9{ gffw&(&wwn %?ma/&}a? g&/ —



o

72E/2
535900 £ 36 10030°

150,000
Mt

l"\-" i
Wi
= b PR AERTY |
o as FPRESA] ‘
%

ki
~

s

mm————

. % S

B

5 %N won082es

2

ALBERTA

MONTANA

=MD

=T
|OKilometres

E 2 P sl MILK RIVER SPILLWAY Contour interval= 25 feet



Pare 2 of 3

NATURAL VALUSLS A3SSOCIATzU WITH SPILLWAY *

Ridged Moraine w~—===—=—===- Pg | Bedrock Exposures ——==--==-- Pg
Jce~thrust Moraine ——==—===--= Pp SPrings ==mm=———--==me——oeo= Pp
gEnd Moraine ~——==m—wme——m——-=- Pg Alluvial Fans ——==-m-=—==-- Pg
Flutings ==——m-m==m—=w===—=s= Pg Flood Plains ==-=——cme=—=w- _jgiﬂ_g
ESkers m=—m—wemm—e—o———m—————— Pg GLPEAN mmmm e m it = Pg
Tunnel Valleys =——wm=——=—==- Pp Marshes mm———eemmmomo—————— NP
Glacial Lake Basinsg ——-===-= Pg L,8KES memmmmm—— o v NP
Outwash Plains ——=w=-c-w—===~- Pg Deltas w——=——m—m—m———e—————— NP
Meltwater Channels —=mm—w=—w=- Pg Beaches =m—mwm——mmm———————— NP
Landslides ==me=m—o—eam—————w- Pp Other  Terraces  mee.—- Pp

SIGNIFICANT HUMAN IMPACT ON SPILL&AY

No. Of dams =mmm—mm=mm<m———= 0 [No. of tOWNS =mmrm===mm==m== 1
Km of highways =—m=—w===-—=== 2 No. of villages m=—e——=—=== 0
Km of railroads ====-——== ——— 2 No. of resorts =—e=——com=== 0

LIST OF uEFERENCES ON SPILLWAY

Bretz, J.H. 19L3. Keewatin end moraines in Alberta, Canada.

GeOlo So¢c. Am, Bu]_._]'-_-, Ve Sllvg Pa 31-520

Westzate, J.A. 1968, Surficial geology of the Foremost - Cypress
uills area, Alberta, Res., Counc, Alta., Bull, 22, 121 p.

% Within20 km of spillway. Pg=good; Pp =poor; and NP= not present.
0004-002
Milk River Spillway
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EVALUATIUN OF SPILLWAY

DESCRIPTION O SPILLWAY

Length (>300 km=10; 200-300 ki = 7;< 200 km= §, ——wm—————na- - 7
Width (>2000 m=10; 1000-2000 m=7; <1000 m:—..-l;).......T __________ 7
. o 8
Relief —emcememcmcm e e ———_——— 7
Drained glacial meltwater only =5 cmeae i
Drained glacial meltwater and proglacial runoff= 10 ——memeauma- 10

NATURAL VALUES ASSOCIATED WITH SPILLWAY =

Ridged Moraine —--—===m=m——a- 2 Bedrock EXposSures ~—-——w—e- 2
Ice~thrust Moraing —w=—w—w-- 1l |Springs semmemmeammeme e 1
End Moraine ~eemmmcmcom—waoaw 2 Alluvial Fans =eee—aceocacoa- 2
Flutings ~-=——memecacemmam——— 2 Flood Plaing =e~w——mee—m——— 2
Eskers ——mmemmc e 2 SEPEAN = mim o e e 2
Tunnel Valleys =-mm——wwaaea.- 1 Marshes ————cmocecc— 0
Glacial Lake Basing ~———wew- 2 LaKes —rmmnm o nem m s o o e e e e e 0
Qutwash Plaing =cea—maacanwn 2 Deltas memmmemecm—e—————————— 0
Meltwater Channels «~——===—-- 2 BEACHES o —mean e m e em e o e m e m 0
Landslides =mmmmmmemmm—m——— 1 Other ----lerraces_________ 1

| SIGNIFICANT HUMAN IMPACT ON SPILLWAY
Km of highways=4~(km of highways/length of spillway x &) ===- _ 4
Km of railroads =k=-(km of railroads/lensgth of spillway x L) == I
No. of towns (0 or 1=4, 2=3, 3=2, 4 or more=0)--m-na- }
No. of villages (O or 1= 4, 2=3, 3=2, k or more=0) —-—= 4

No. of resorts (O or 1= 4, 2=3, 3=2, L or more=0) —-= L
Total out Of 10O e e e e e e st et o o e o o e e 79
* < 100 m=2
%% Pg =2, Pp=1, and NP=0. 100-125 m= L
125-150 m= 6
150-175 m= 8
Milk River Spillway 175-200 m=10
0004~-002
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INVENTORY OF GLACIAL SPILLWAYS

Page 1 of 3

NAME OF SPILLWAY

Battle Spillway

LOCATIUN OF SPILLWAY
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DESCRIPTION. OF SPILLWAY

Length 290 km j Depth of fill m
Width 1500 .m | In drift
Relief 115 m | In drift & bedrock x
Drained meltwater only Drained meltwater & runoff _ %
Other remarks
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Battle Spillway

LOCATION OF SPILLWAY

INVENTORY OF GLACIAL SPILLWAYS

NAME OF SPILLWAY
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Drained meltwater & runeff _

m | In drift & bedrock
-]lP-

km | Depth of fill
m {In drift

DESCRIPTION. OF SPILLWAY

Kilomatres 5

Hiles 5

Drained meltwater only

Length
Other remarks

Width
Relief
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NATURAL VALU.3 ASSOCIAT.) WITH SPILLWAY %

Ridged Moraine —--======-==- Pg | Bedrock Exposures =—-----~--- Pe
Ice~thrust Morainge ——==~~=—=-=- Pg SPrings —ee=—m—m-m—— e Po
End Moraine ~--——===—m—==—m==-- Pg Alluvial Fans ———--e-==——-- Pg
Flutings ==—-=—m————we====m~=— Pg Flood Plains —em=——m===———=- __Pg
Eskers ——emmm—mmm——cmwem—————— NP GELEAM mmmm e e i Pp
Tunnel Valleys ~-——=====———== NP Marshes ~———m——mmmee-——————— Py
Glacial Lake Basing ==--==-- Pg Lake§ mmmwmmom—— e m———————— Ps
Qutwash Plains =----sw=e-w=- Pg Deltas mem—mmamm——————————— Pp
Meltwater Channels =w=wm=--=- Pz Beaches =mme—mc——mecwnm——— Pp
Landslides =—=emcwmen—canno=— Pg Qther Terraces  ===—= Pg

SIGNIFICANT HUMAN IMPACT ON SPILLWAY

No., Of dams ~—=emmemme=———w—= 0 No. Of LOWNS =——=wemm=w———=- 1
Km of highways =-==m==w- w—-= _20 No. of villagcs em-mm=——w——= 2
Km of railroads ~=—m=—===—=—- - LO No, of resorts m————we—-meo- 0

LIST OF HEFERENCES ON SPILLWAY

Bayrock, L.A. 1967. Surficial geology of the Wainwright area

(East half), Alberta. Res, Counc. Alta., Rept. 67~L,

Bayrock, L.A. 1972, Surficial geology, Fdmonton (NTS-83H) .

Res. Counc. Alta., Map.

Stalker, A.M. 1960, Surficial geology of the Red Deer-Stettler

map-area, Alberta. Geol, Surv. Can., Mem. 306, 140 p.

# Within 20 km of spillway. Pg=good; Pp =poor; and NP= not present.

0004~002
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Page 3 of 3

SVALUATION OF SPILLWAY

DESCRIPTION O# SPILLWAY

Length (>300 km =10; 200-300 km =7;< 200 kin= L =—=——=- e,
Width (>2000 m =10; 1000-2000 m=7; <1000 M=) cmmmmc e 7
Relief* ----------------------------- e i 2 2 i 2 e e !
Drained glacial meltwater only =% «—mmemcrccacce ;e

Drained glacial meltwater and proglacial runoff= 10 —weenamaa- 10

N4TURAL VALUES ASSOCIATED WITH SPILLWAY

Ridged Moraine ---w-weamca-- 2 Bedrock EXposures ————mm——-
Jece-thrust Moraineg ——————w-a-a 2 SPrinzs ———m——m—m e
End Moraing =—-—emmammcaaana-w 2 Alluvial Fans =eww—cmmae————
FIUtings —--~—=——wmmam—m————— 2 Flood Plains —m—=————meaem
Eskers —memmamm e 0 STICAM e et e e 22 oo e o e e
Tunnel Valleys =wacemmcmmanm 0 Marshes =—wecmeccomacm—————
Glacial lLake Basing —=wwwamw 2 LaKesS m—moaw— oo v e
Qutwash Plains «=—ecemamwana- 2 Deltas ~—m—m—mecmm e ——————
Meltwater Channels w—wmwwacow 2 BeachesS mwmacmamccaa e —————
Landslides —-=w=—mmmmmmauman-" 2 Other ~----LSTraces ________

SIGNIFICANT HUMAN IMPACT ON SPILLWAY

Km of highways =4~ (km of highways/length of spillway x L4} =w=w=- 4

Km of railroads =4-(km of railroads/length of spillway x 4) ~- 3
No. of towns (O or 1=4, 2=3, 3=2, L or more=0)~———-~=- !
No. of villages (0 or 1= 4, 2=3, 3=2, L or more=0) —== 3 ~

No. of resorts (O or 1= 4, 2=3, 3=2, 4 or more=0) =-~ 4
Total out Of 100 o e 79
¥ <100 m=2
%% Pg =2, Pp=1, and NP=0. 100-125 m= 4
125150 m:g
150-1 m =
Battle Spillway 135_238 m=10

0004-002
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NAME OF SPILLWAY Pemhina Snillway

Page 1 of 3

INVENTORY OF GLACIAL SPTILLWAYS

LOCATION OF SPILLWAY
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Length

160 km | Depth of fill m

DESCRIPTION- OF SPILLWAY

width 1LO

Tn drift

0 m

Relief 12

0 m | In drift & bedrock x

Drained meltwater only

Other remarks

Drained meltwater & runoff __x

: 0 50 100

) N 1

Kilometres
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Page 1 of 3
INVENTORY OF GLACIAL SPILLWAYS

NAME OF SPILLWAY Pembina Spillway

LOCATIUON OF SPILLWAY
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I indygates

T

[';' a (Cuslo_ms)

Miles 5

Kilomerres 5

, DESCRIPTION-
Length km
Width m
Rellef e m
Drained meltwater only

Other remarks

OF SPILLWAY

Depth of fill

In drift

In drift & bedrock

Drained meltwater & runofi __

Best _developed

part of spillway.
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Pare 2 of 3

NATURAL VALU=S ASSOCIATmy WITH SPILLWAY *

Ridged Moraine w==-——=-==—=—- Pg Bedrock EXposSures eem=———-= Pp
Ice=thrust Moraine —---=—==--- Pp | Springs m-—=—m=---—m-e——m———- Pp
End Moraine =-———-==w—=—=——~e Pg Alluvial Fans -~-—-mo—=mm——-— Pg
Flutings ==——=-swmma——oeme——=— Pp Flood Plains —————w=—mme———= P
ESKErs wemmmeme—mam————am——— Pp SETEAM m=m———————————————— Pg
Tunnel Valleys ~——wsmm—=—=—w- Pp Marshes =—e————mm————————— Pg
Glacial Lake Basinsg —==-=—=-- Pg Lakes wwmmmmmo————————————— Pg
Qutwash Plainsg wew—mmeeeeam— Pg Deltas mmwea—meeam————————— Pg
Meltwater Channels =—=—===-=- Pg Beaches ==e—e—commm——————— Pp
Landslides =—m==- e ——— fﬂ"Pg Other Terraces = wwa-- pg'
SICGNIFICANT HUMAN IMPACT ON SPILLWAY

NOo., of dams ==e=-cem—e-= we-w O  No. Of tOWNS =—mmm=m———wow- 0

Km of highways =—-—ww=—cwew=- 15 | No. of villages =e-===-—w=- 3

Km of railroads ~=eecwm—a-w- 25" No. of resorts —e-weamm———- 0

LIST OF HEFERENCES ON SPILLWAY

Elson, J.A..1956. Surficial

geology of the Tiger Hills region.

Unpub. Ph.D. Thesis,

Yale Univ., New Haven, Gonn.,

316 p.

Klassen, R.W., Wyder, J.HK.,

and Bannatyne, B.B. 1970, Bedrock

topography and geolog

y of southern Manitoba. Geol., Surv,

Can., Paper 70-51.

#% Within 20 km of spillway.

Pembina Spillway

Pg=good; Pp =poor; and NP= not present.
0004~002
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‘Parse 3 of 3

EVALUATIUN OF SPILLWAY

DESCRIPTION OF SPILLWAY
Length (>300 km=10; 200-300 km =7;< 200 k= } =~mm———=me~- —
Width (>2000 m=10; 1000-2000 m:=7;<1000 Mm=L4) cammamemaeene 7
Relief* ------------------------------------------------------- L
Drained glacial meltwater only =5 ——wemam o e
Drained glacial meltwater and proglacial runoff= 10 —-eecmmuu- 10
NATURAL VALUES %SSOCIATED WITH SPILLWAY *¥
Ridged Moraine ---m———waman. 2 Bedrock Exposures ———————=- 1
ITce-thrust Moraine —e—-aee—-o 1 Springs —emecmmm i —— 1
End Moraine —-—-emeammemnecaa 2 Alluvial Fans =m———————e- —— 2
Flutings ———~ew—mmemmceeean 1 Flood Plains e—we—=me—mem—ea- 2
ESKErsS mmmmmumo e cmc e 1 SELEaM mwmmm oo e ———— e e 2
Tunnel Valleys =-=wwwmamem—- 1 Marshes ——mmemmcmacmca———— - 2
Glacial Lake Basins ——=w—=——= 2 LaKES = e emt i om e et om o e e e e e 2
Outwash Plains =-w=-w ——————— 2 DE1EAS e e 2 |
Meltwater Channels ——w—mmee= 2 BEaAChES ot ot mem ot o e o e e o 1
Landslides ~emwmmrommmm———— 2 Other ----Lorraces . . 2
SIGNIFICANT HUMAN IMPACT ON SPILLWAY

Km of highways = )~ (km of highways/length of spillway x 4) ==-u L
Km of railroads =j~(km of railroads/lensth of spillway x A4} —- 3
No. of towns (0O or 1=4, 2=3, 3=2, 4 or mre=0)ar—mn-- L
No. of villages (Oor 1=4, 2=3, 3=2, L or more=0) ~-« 2
No. of resorts (O or 1= 4, 2=3, 3=2, L4 or more =0) ——- L
Total out Of 100 s e e e e e e e e e e e e e 75

¥ <100 m=2
*% Pg =2, Pp=1, and NP=0, 100-125 m= 4

125-150 m=6

Pembina Spillway Y n=9
0004-002
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INVeNTORY OF GLACIAL SPILLWAYS

NAME OF SPILLWAY

Assiniboine Spillway

Page 1 of 3

LOCATION OF SPILLWAY
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DESCRIPTION. OF SPILLWA
v

km | Depth of fill

Width

1800

In drift

Relief

105

In drift & bedrock

Other remarks

Drained meltwater only

b.4

Drained meltwater & runofl __ X

20 100

Kilometres .
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NAME OF SPILLWAY

INVENTORY OF GLACIAL SPILLWAYS

Assiniboine Spillway

Page 1 of 3

LOCATION OF SPILLWAY

p' N e
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X DESCRIPTION- OF SPILLWAY
Length km | Depth of fill m
Width m | In drift
Relief o m|In drift & bedrock
Drained meltwater only Drained meltwater & runoff _
Other remarks Best developed part of spillway.
0004-002
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NATURAL VALUsS ASSOCIATzyU WITH SPILLWAY @

Pare 2 of 3

¥*

Ridged Moraine ~==—=——======- Pg Bedrock Exposures ——m=-—=—w=-=
Ice-thrust Moraine =--—=-—===-- NP |3prings =—-==----=-=-==---=--
End Moraine =w=m=———w———e—=== Pg Alluvial Fans ——==-m-m===-=
Flutings =m=-———==m===—====~=- Pp Flood Plains =-—-mm=—=e==—=-
Eskers —m—mmmmea—m—cme—wm=———— Pg SETEAIN mmmmm ot e en
Tunnel Valleys =—=-=m—==~=== Pg Marshes ——-—m—mmme=mm———————
Glacial Lake Basins —-~w==-- Pg LaKes mmmem—m—mm——————————
Outwash Plains =——===—m====- Pg Deltas =m—mmmmm—mm——————————
Meltwater Channels =—===—=-=w- Pg Beaches =——mrmemememma——em———
Landslides =~wmema——w- ————— Pg |Other _Terraces __ =---~
SIGNIFICANT HUMAN IMPACT ON SPILLQAY
No, of damg =m==m=—=moe=mewe== 1 No. of towns =—me—ses—w——-=
Km of highways =--===—===-== 25 No. of villages =e—===wm—==
Km of railroads ==e~memm—==-- 46 No., of Iresorts ==——————----
LIST OF iiiFERENCES ON SPILLWAY

Klassen, R.W.,:Wyder, J.E.,

and Bannatyne, B.B. 1970, Bedrock

topography and geology of southern Manitoba. Geol. Surv,

Can., Paper 70-5l.

Klassen, R.W. 1975. Quatermary geology and geomorphology of

Assiniboine and Qu'Appelle Valleys of Manitoba and

Saskatchewan. Geol, Surv. Can., Bull, 228, 61 p.

% Within 20 km of spillway.

Assiniboine Spillway

Pg=good; Pp =poor; and NP= not present.
0004-002
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Pare 3 of 3

EVALUATION OF SPILLWAY

DESCRIPTION OF SPILLWAY

Length (>300 km=10; 200-300 km =7;<200 km= 4 ——me——m—e———— -— 7
Width (>2000 m=10; 1000-2000 m=7;<1000 M=L4} w~emacmcamaaa—— i
Relief* ------------------------------------------------------- L
Drained glacial meltwater Oonly =5 w-mumae e e

Drained glacial meltwater and proglacial runoff= 10 ~-eemewaa. 10

NATURAL VALUES 4§SOCIATED WITH SPILLWAY ==
Ridged Moraine. =w—ma——emmaa- 2 Sedrock Exposures —m——————- 1
Tce-thrust Moraing —=-—-=—cmawu- 0 SPrings ecemmmmm e e 2
End Moraine =——me-—m—mmamanoaoa. 2 Alluvial Fans =e===m——mme—o——— 2
Flutings -—=————mwammcanmae—— .l Flood Plaing —w—ewmoecmem——— 2
Eskers ~ewammo e 2 SLLEAINM = e e e o e e o e om e 2
Tunnel Valleys =——e——m—wanan- 2 MArShes m- e e o-———————— 2
Glacial Lake Basins —————ww~- 2 LaKeS mem—mimmamma o m e 0
Outwash Plains —-—me—ecama-- 2 Deltas ~—mmcem—cmmo———————— 0
Meltwater Channels =e—w—e—o-- 2 BEACHES = e e e e o m e e o e 0
Landslides =w—wmesacamancan~ 2 Other =—wm--— Terraces _____ __ 2
SIGNTFICANT HUMAN IMPACT ON SPILLWAY

Km of highways =4~(km of highways/length of spillway x 4) ==== _ 4

Km of railroads =4~{km of railroads/length of spillway x &) —- 3

No. of towns (Oor I=4, 2=3, 3=2, L or more=0)=——ma~a 3
No. of wvillages (0O or 1= 4, 2=3, 3=2, 4 or more=0) === 2 i
No., of resorts (O or 1= 4, 2=3, 3=2, L4 or more =0} ——— !
Total ouLt Of 100 ce o m e e e e e o e e 71,
* <100 m=2
%% Pg =2, Pp=1, and KP=0. 100-125 m= 4
125-150 m= 6
Assiniboine Spillway %gg:%gg ﬁz;io
0004=002
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Page 1 of 3
INVENTORY OF GLACIAL SPILLWAYS
NAME OF SPILLWAY Clearwater Spillway

LOCATION OF SPILLWAY
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SCALE. LINCH EQUALS 45 MILES

- I | 25 5 15
—= 650 -0
Kilometres

DESCRIPTION- OF SPILLWAY

r

Length 120 km | Depth of fill m
Width 1500 m | In drift

Relief 180 m | In drift & bedrock x

Drained meltwater only Drained meltwater & runofi __ X

Other remarks
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Page 1 of 3
INVENTORY OF GLACIAL SPILLWAYS '

NAME OF SPILLWAY Clearwater Spillway

LOCATION OF SPILLWAY

DESCRIPTION- OF SPILLWAY

Length km | Depth of fill m
width ) .m | In drift
Relief m | In drift & bedrock
Drained meltwater only Drained meltwater & runoff __
Other remarks Best developed part of spillway.
Miles 5 b 5 10

[ k~=; ‘—ﬁ‘ ;——f ——

) = { et

Kilometres 5 0 5 © 1’ OOOZ{»—OO2
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NATURAL VALUES A358UCIATz) WITH SPILLWAY

2 of 3

Ridged Moraine =-———m=—=--=- NP | Bedrock Exposures =—----~--=- Pg
Ice~-thrust Moraine =--------- NP |Springs =e—e=——me—m———m————- Py
End Moraine —-—=e====-==-====- NP | Alluvial Fans ==--—e-e===-- Po
Flutings ===me—————=m=—m==--= Pe [Flood Plainsg =—===m-=———-=- Pg
ESKErS w—mmmmeom— o e NP SETEAIN == ————————————— Pg
Tunnel Valleys =—=—c=—==——==- NP | Maprshes we———-—=mece—we———— Pp
Glacial Lake Basins ~=——==w=- P2 |Lake§ ==m—w———mecmm————————— NP
Qutwash Plains =—-====we=-- —— Pz |Deltas ~w—emmmmc—me—————en- NP
Meltwater Channels ==—===--- Pg Beaches memmmem——~—accam———— NP
Landslides ==me=mm——waam———-— '.Pg Other Terraces =m—-—- P
SIGNIFICANT HUMAN IMPACT ON SPILLWAY
No. of dams ==emwe—m-ssee———- 0 NO. Of LOWNS mmmmme——sme———- 1
Km of highways ====-=- ————— 5 No. of villages =m—mwm———== 0
Km of railroads ==-—==w==w===- 22  No. of resorts ==——--=-==-- 0
LIST OF HEFERENCES ON SPILLWAY

Bayrock, L.A. and Reimchen T.H.F. 1973. Surficial geqlogy,

Waterways {NTS-74D). Res. Counc, Alta., Map,

#* Within 20 km of spillway. Pg=good; Pp =poor; and NP= not present.

Clearwater Spillway
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Pare 3 of 3
EVALUATTON OF SPILLWAY

DESCRIPTION OF SPILLWAY

Lengtn (>300 km=10; 200-300 kit = 7;< 200 km= 4 —~—=-=- —m——
Width (>2000 m=10; 1000-2000 m=7; <1000 m=4) —=meemmmmeeac~ 7
Relief* —————————————————————————— e 4 e e e 10
Drained glacial meltwater only =5 ——mmomecmcmmcmcmene e

Drained glacial meltwater and proglacial runoff= 10 cececeme_- 10

NATURAL VALUES ASSOCIATED WITH SPILLWAY ¥

Ridged Moraine =—--—m———==nm-n 0 Bedrock EXposSures ~————wee- 2
Ice-thrust Moraine —-==—ww-- 0 SPrings =mmmmm—cm—————e———— 2
End Moraine ———=cemcemecaaa- 0 Alluvial FANs wee—wmec—e comm—— 2
Flutings ——~——m—wenmmeeeeee 2 Flood Plaing ——~-=mmc—meeee- 2
ESkers wmm—mcmm e 0 SET QAN o= v oot om e e e et o e ot o - 2
Tunnel Valleys w—aeeeaceaaa-s 0 MArShesS weoemmmmm— .. 1
Glaclal Lake Basins ~—m—w—- 2 LakesS wm—mocmme—c o ——— 0]
Outwash Plains ----~ ————— 2 Deltas mmmemmcc—cmcama—————— 0]
Meltwater Channels =we—m——-- 2 BeachesS remwwuw-a e e e 0
Landslides —-mwm-m-mame—mmm—— 2 Other ——----lSETaces_______ 2
SIGNIFICANT HUMAN IMPACT OW SPILLWAY

¥m of highways = i~ (km of highways/length of spillway x 4) -—-- I3
Km of railroads =4~ (km of railroads/lensth of spillway x 4) -- 3
No. of towns (0or 1=4, 2=3, 3=2, L or more=0)-m——m——= L
No. of villages (0 or 1= 4, 2=3, 3=2, L or more=0) —w- L
No. of resorts (Oorl=4, 2=3, 3=2, 4 or more =0) --- L
Total OUL OF 100 oo o e e e e e e e o e e e 73

= <100 m=2

*% Pg =2, Pp=1, and NP=0. %gg:igg gig

Clearwater Spillway igg:;gg Ei?_o
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INVeNTORY OF GLACIAL SPILLWAYS

NAME OF SPILLWAY

Big Muddy Spillway

Page 1 of 3

LOCATION OF SPILLWAY
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Length

200.

DESCRIPTION. OF SPILLWAY

km ; Depth of fill

Width

2000 -

m | In drift

Relief

170

miIn drift & bedrock

Other remarks

Drained meltwater only

Drained meltwater & runoff _ x

0 . lQO

Kilometres
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Page 1 of 3
INVENTORY OF GLACIAL SPILLWAYS |

NAME OF SPILLWAY Big Muddyv Spillway

LOCATIUN OF SPILLWAY

DESCRIPTION. OF SPILLWAY

Length km | Depth of fill m
Width ) m | In drift

Relief m | In drift & bedrock

Drained meltwater only _ Drained meltwater & runoff __
Other remarks Best developed part of spillway. Well

dissected landscape.

Miles 5 0 5
e e~ oo = MM e b

Kilomertes 5 0 3 10 OOO!{.— 002

6. A, Christiansen Consutling Ld, —
-20-



Pare 2 of 3

NATURAL VALU.S ASSOCIATs) WITH SPILLWAY —*

Ridged Moraine =—===—==w=~==-- Pp Bedrock EXposures =——-——=w=- Pg
Ice~-thrust Moraine =—-—~—=—==~-- NP | gprings =-w=m--=rome-m—mee——- Pp
End Moraine =—==——=c———we———w- Pg Alluvial Fans ee=—==—————-- Pz
Flutings =-———==—===w———wwo=—- Pp Flood Plaing me—m=msme—me———w- Pp
ESKers =emmmecemamoen—e—w———-— NP SELTEAN mmmm——e—m——————————— Pp
Tunnel Valleys =—==—=—-—=—=-~ NP Marshes =e-—————m=--o—ce——-- Pp
Glacial Lake Basins e=—=—--- Pg 1,aK(§ =mmmmmem—m—mm———————— Pg
Outwash Plaing =—-=-====n=== Pz Deltas ==—m—mmm——————— Pp
Meltwater Channels =———==-=- _Pg_|Beache§ w=-mmm-—ommmosmmmnos Pp
Landslides ==mew=mem—e—c——e—=- Pp Other Terraces -  ao-.. Pg
SIGNIFIGANT HUMAN IMPACT ON SPILLWAY

No, of dams ~ew=—esema—ee=-- 0 NO. Of LOWNS =wmmamm——ma——==— 1

Km of highways ===-ss—m-c-=- 20, No. of villages =m-mm——cw—=- 1

Km of railroads ==w=-=- - 50 No. of resorts m=—weem—ce-- 0

LIST OF #{EFERENCES ON SP

ILLWAY

Parizek, R.R.1964. Geology of the Willow Bunch Lake area (72-H),

Saskatchewan. Sask. Res. Counc.,Geol. Div., Rept. 4, 47 p,

whitaker, S.H. 1965. Geology of the Wood Mountain area ({72-G),

Saskatchewan. Unpub. Ph.,D. Thesis, Univ. Ill., Urbana, 151 p.

% Within 20 km of spillway. Pg=good; Pp =poor; and NP~ not present,

Big Muddy Spillway

20

-
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Pare 3 of 3
EVALUATIUN OF SPILLWAY

DESCRIPTICN OrF SPILLWAY

Length {>300 km=10; 200-300 ki = 7;< 200 km= 4 =~me——————-- - &
Width (>2000 m=10; 1000-~2000 m=7; <1000 M=4) —emamemaicnnn- 7
Relief* ------------------------------------------------------- 8
Drained glacial meltwater ONly =5 ——wm—mmcmmmem e ma e L
Prained glacial meltwater and proglacial runoff= 10 —=-——emwa- 10

NATURAL VALUES ASSOCIATED WITH SPILLWAY **

Ridged Moraine —--=—=m=ee—m- 1 Bedrock EXPOSUIres =e——ww—mw 2
Ice-thrust Moraineg =wwwm—w-aa= O SPrings ——em—mmmam——————— 1
End Moraine ~—=wemmmammac—na= 2 Alluvial Fans =—w——ec—am—ame—n 2
Flutings —w—memcacecmecom = 1 Flood Plaing —wm-—memmacaco—-— 1
Eskers ———e—mommemm e o SEPOAN = v m e e e et e o o e e ot e 1
Tunnel Valleys ===-c—e—ccemm——a o MArSHES e mm e o o e s o om o om e 1
Glacial Lake Basing wwewmmm-— 2 LaKes —=—m—o—mm— e —mm e 2
Outwash Plaing we=we—mmmaman 2 DEL1EAS mmmmim i o m am s e e i 1
Meltwater Channels ——ame—ee—- 2 Beaches __-__“_“mﬂ; ________ 1
Landslides —memmemmmm oo ——— 1 Other ——---—- Terraces . ___ 2

SIGNIFICANT HUMAN IMPACT ON SPILLWAY
Km of highways =L4~(km of highways/length of spillway x 4) === )
Km of railroads =fg~(km of railroads/lensth of spillway x 4) == 3
No. of towns (0 or 1=4, 2=3, 3=2, k4 or more=0)~—-=am-

No. of villages (O or 1= 4, 2=3, 3=2, L or more =0) == L

No. of resorts (O or 1= 4, 2=3, 3=2, L or more=0)} -~- L
Total out Of 100 mm—rcm e e e S 73
* <100 m=2
% Pg =2, Pp=1, and NP=0, 100-125 m=4
125-150 m=56
150-175 m= 8
Big Muddy Spillway 175-200 m=10

0004-002
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INVeNTORY OF GLACIAL SPILLWAYS
Souris Spillway

NAME OF SPILLWAY

LOCATION OF SPILLWAY
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DESCRIPTION- OF SPILLWAY

Length 590 km | Depth of fill m
Width 1000 m | In drift
Relief 60 m | In drift & bedrock x
Drained meltwater only Drained meltwater & runoff _ x
Other remarks ‘ o

0 100

IKilome‘etres l
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Pare 2 of 3

NATURAL VALU&S ASSOCIATxy WITH SPILLWAY *

Ridged Moraine ==——=m==—==-- PZ | Bedrock EXposures =—-—-=w=--- Pe
Ice-thrust Moraine ==-—=—=—=-- NP Springs =-—w=—-——ss———o—s——= _Pp__
End Moraine =-—=-=mmm—m——=—m== Pg Alluvial Fans ~=———m—=——n~== Pg
Flutings =---=w—==—m=e=mo=—c- __g%___ Flood Plains ====m——===—w=- Pz
Eskers wemmo—mmm——e———wo———= NP Stream we—m——mmoo——smeo———wes _Pe
Tunnel Valleys =—==m———==w=- NP |Marshes =-—m———m==—-e-m=—-- Fg
Glacial Lake Basins ===--=--- Pg Lakcs ==mmemmmm—m—m e _NP_
Outwash Plaing ~e—m—-—ee—=w=- Pg Deltas m——emm—mm—mm— s NP
Meltwater Channels =——=ww——=- Pg BeachesS ==m—cem—memma——ea——== NP
Landglides wmw=me=m—wewem——a==- Pp | Other | Terraces -~ Pg

SIGNIFICANT HUMAN IMPACT ON SPILLWAY

No. of dams ===m—=m===- - No. of towns =—==-===-==s=-- 4
Km of highWays ==mw===—=-===- 20 |[No. of villages —m===mm—w-=
Kkm of railroads m==-m====m== _ 0 [No. of resorts =-==-=-==-=-- _9

LIST OF i{EFERENCES ON SPILLWAY

Christiansen, E.A. 1956, Glacial geology of the Moose Mountain

area, Saskatchewan. Sask. Dept. Min. Reg,, Rept. 21, 35 p.

Elson, J.A. 1956, Surficial geology of the Tiger Hilla.regiol. ——

Unpub. Ph.D. Thesis, Yale Univ., Connecticut, 316 p. .

% Within 20 km of spillway. Pg=good; Pp = poor; and NP= not present.
0004-002
Souris Spillway

éa. ,,Q/ %Zﬂt&&dﬂﬂgu %f»ma/&?n g&{ —
-33= s



~—

Par- 3 of 3
EVALUATIUN OF SPILLWAY

DESCRIPTION OF SPILLWAY

Length (>300 km =10; 200-300 km = 7;< 200 k= 4 =———=m——aem-- - 10
Width (>2000 m=10; 1000-2000 m=7; <1000 m=4) mememmemme e 7
Relief* ------------------------------------------------------- 2
Drained glacial meltwater ONiy =5 =mmeemecmmcemcm e emc e e e

Drained glacial meltwater and prozlacial runoff= 10 —emeeaneaa 10

NATURAL VALUES ASSOCIATED WITH SPILLWAY *=%

Ridged Moraine -—~-m———w——eaa- 2 Bedrock Exposures ——-——=——- 2
Jce-thrust Moraine =e—wew—ae- 0 SPrings ———mesmcee e 1
End Moraine —ewewmamcmacoaaan 2 1TAlluvial Fans emee—m—ae—ea- 2
Flutings =e—~—mmccacaca—a————~ 2 Flood Plains =~—weecmcecmeee-~ 2
Eskers me————emmcmm e 0 SEILQAM =t o e oo et e o - 2
Tunnel Valleys =~—=-m—mmmawmmn- 0 Marshes ——wemomaccmecacoca e 2
Glacial Lake Basinsg =e——mwa—wm- 2 Lakes e s e o o o e oo e 0
Outwash Plainsg ~e—w- ————m 2 Deltas =—emmcamm—cmm—————— 0
Meltwater Channels =~w-———ae—= 2 BEACHES e rm ve e ve we s i o 1t e e e e 0
Landslides ssmememccama—cmaa-= 1 Other mememwme-lerraces .. __ 2

SIGNIFICANT HUMAN IMPACT ON SPILLWAY
Km of highways =~ (km of highways/length of spillway x 4} =-—-= J;
Km of railroads = }-(km of railroads/lensth of spillway x L} ==~ A

No. of towns (O or 1=4, 2=3, 3=2, L or more=0)m-man-om 0
No. of villages (O or 1= 4, 2=3, 3=2, 4 or more=0} —-~ | B
No. of resorts (O or 1= 4, 2=3, 3=2, L or more=0) === L
Total out of 100 w—emmmmmm e e e s 2 ke e 71
¥ <.100 m= 2
%% Pg =2, Pp=1, and NF=0. 100-125 m= 4
125-150 m=6
150-175 m=8
Souris Spillway 175-200 m =10
0004002
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Page 1 of 3

INVENTORY OF GLACIAL SPILLWAYS

NAME OF SPILLWAY Tramping Lake Spillway

LOCATION OF SPILLWAY
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DESCRIPTION- OF SPILLWAY

Length 160 km | Depth of fill m
Width 1200 'm | In drift

Relief 75 m | In drift & bedrock X
Drained meltwater only Drained meltwater & runoff _ X

Other remarks

Scale in Miles
10 Q 10 20 a0

i0 o 10 20 30 40
Scafe in Kilometres
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NATURAL VALUSS ASSOCLATzU WITH SPILLWAY *

Ridged Moraine wm=—m=—==w—=w-- Pg | Bedrock EXposures m=——----- __EPﬂ__
Ice-thrust Moraine =e~==—-w=--- Pg SPrings ==m=m--m-m—-—e—o——— _Pp
End Moraine ———=e=—-—wm=———oe Pg | Alluvial Fans ==--—m-====w- Pg
Flutings ==-ew=-----=-====w--== Pg |Flood Plains —-—mw——-——---=~ __Pg
Eskers ===—=-—-ss~m===—=o-- - NP |Stream —=—-——c—-—m—mmmo————e Pp
Tunnel Valleys ~——=—wm--—=-e- NP Marshes =—————eemec—cawm———— Pg,
Glacial Lake Basinsg =------= Pg |Lakes =ewmm——mme—mo—meno—n— Pg
Outwash Plains «=w--=—-=c=—- Pg Deltas ==r—————ccmmm———————— Pg
Meltwater Channels ~—==w=o-- NP |Beaches e«eececeecmmccannaa——x Pp
Landglides mmewemmeccccem———w- Pg | Other Terraces  mm——- Pg

SIGNIFICANT HUMAN IMPACT ON SPILLWAY

No, of dams =m=——==- - e e e 1 NO. OFf LOWNS m—smmme——————— o
Km of highways ===—=e=m-w=we= 10 No. of villages =———wewwe——-
¥m of railroads mw-mea—e=—mce= 50  No. of resorts ===—-—-=w=w--- 1

LIST OF iEFERENCES ON SPILLWAY

Christiansen, E.A. 1965 . Geology and groundwater resources of

the Kindersley area (72-N), Saskatchewan, Sask. Res. Counc.,

‘ Geol, Div,, Rept. 7, 26 D,

Craig, B.G. 1959, Surfiejal geology, RBattleford, West of Third

Meridian, Saskatchewan. Geol. Surv. .Can., Map 15-1959.

Scott. J.5. 1971, Surficial geolary of Rasetovn map—area. Geal.

Surv. Cane., Bull. 190, LO p.

* Within 20 km of spillway. Pg=good; Pp =poor; and NP= not present.

0004~002
Tramping Lake Spillway
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Pare 3 of 3
EVALUATICN OF SPILLWAY

DESCRIPTION CF SPILLWAY

Length (>300 km=10; 200-300 km = 7;< 200 kmz j =———=—=—————— -—
Width {>2000 m=10; 1000-2000 m=7; <1000 m=4) wmmmommccmmeam 7
Relief* ------------------------------------------------------- 2
brained glacial meltwater ONly =5 =—memae e

Drained glacial meltwater and.proglacial runoff= 10 ——eerceea- 10

NATURAL VALUES ASSOCTIATED WITH SPILLWAY %

Ridged Moraine. =-wem—cmecm-- 2 Bedrock Exposures w-—e—=m-—- 1
Ice-thrust Moraine ==ec———-- 2 SPrings =———me——w—————— 1
End Moraine =wmmmm=mmmmema— - 2 [Alluvial Fans =—-em—c-mam—ee 2
Flutings —weemmemmmccaaea o 2 Flood Plainsg =ee—emecea—aa- 2
Eskers ——e—m—mmmmmmmm e 0 SEIQAIM e oot ms s e ottt o o - 1
Tunnel Valleys =c—e——wmwaa—- O  [Marshes e=—mecmmammmcmaae e 2 ‘
Glacial Lake Basins =————a—=- 2 Lakes =—m—semnaa e 2 e 2
Outwash Plains =—ew——ameeaae- 2 Deltas =——m—mm—cmmccn—— - 2
Meltwater Channels =———me—w- 0 BEACHES —mmimenr v maim o v e oo e 1
Landslides ~m—wwmeomcammaa—— 2 Other emre—=- Terraces . ___. 2

SIGNIFICANT HUMAN IMPACT ON SPILLWAY
Km of highways = 4~{kmn of highways/length of spillway x 4) =w-a
Km of railroads=}~(km of railroads/lensth of spillway x 4) —-
No. of towns (0 or 1=4, 2=3, 3=2, 4 or more=0)--—--=-

L
3
4
No. of villagés (O or 1= 4, 2=3, 3==2,- 4L or more =0} —-- 3
L

No. of resorts (O or =4, 2=3, 3=2, 4 or more =0) === L
Total out OF 100 wmcm oo e e e e e s o o o s e e o e o o 71
. #* <100 m=2
*% Pg=2, Pp=1, and NP=0. 100-125 m= 4
g7% TPT S 125-150 m= 6
, 150-175 m=8
Tramping Lake Spillway 175-200 m =10
0004--002
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Page 1 of 3

INVENTORY OF GLACIAL SPILLWAYS

NAME OF SPILLWAY Sounding Creek Spillway

LOCATION OF SPILLWAY
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DESCRIPTION- OF SPILLWAY

Length _220* km | Depth of fill m
Width 1800 ‘m | In drift

Relief 120 m | In drift & bedrock x

Drained meltwater only Drained meltwater & runoff X

Other remarks y

q 59 lQp
Kilometres
# Only 50 kilometres have distinct valley walls;vA 0004 -0
-002
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NATURAL VALULS A350UC

Ridged Moraine =—==m—=—======-- NP
Ice-thrust Moraine =~——=w==-- Pg |
Fnd Moraine ===-e—meem————x=- Pg
Flutings =-—=—==~—==m==—em===- NP
RSKers ==——scm—mm——e———an———— NP
Tunnel Valleys =—====——-—==- NP
Glacial Lake Basins ==--==-- Pg
Qutwash Plains ———===—=e——==- Pg
Meltwater Channels m——==-- -~ _NP
Landslides m=mescameneeocaoe= Pg
SIGNIFICANT HUMAN
No., of dams ==smm—==w==== - 1
Km of highways =====e=—c==== k
Km of railroads =w==e«emw-=-= 20

LIST OF REFERENCES ON

TiTs) WITH SPILLWAY

| Bedrock Exposures ——m=-----=- ‘_Pprﬂm
SPrings =—===m=—m—ossom————— _Jﬂi__.
Alluvial Fans =em=-=-=m---- P
Flood Plains ~—w=-—=mme——=—- _Pp
Streal =—e———m———mo————————— Pp
Marshes ———me———meceme—————— Pg
LaK(S mmmomm o n i e = Pg
Deltas mmemmmmmm——————————— Pg
Beaches =m=c—e—mommcmm—a——— Pp
Other = ==e——- NP
IMPACT ON SPILLWAY
No. Of LOWNS ==meomam—m——n—— 0
No. of villac¢s§ =em—==emem=- 0
No. of resorts ==————em=—-- 0
SPILLWAY

gtalker, A.M. Surficial geology of the Red Deer=Stettler map area,

Alherta. Geola . Surv. Can.  Mema. 3068, 140 .p.

% Within 20 km of spillway. pg=good; Pp =poor; and NP=

Sounding Creek Spiliway

not present.

0004~002
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Pare 3 of 3

EVALUATIUN OF SPILLWAY

DESCRIPTION OF SPILLWAY

Length (>300 km=10; 200--300 km=73;<200 km= 4 --——ee ——————
Width (>2000 m=10; 1000-2000 m="7; <1000 Mm=4) ~mmemmmacs 7
Relief* e 0 S 1 A S B 0 P 28 L B e Al 8 8 e At !
brained glacial meltwater Only =5 —-—m—mmac—mmac e e
Drained glacial meltwater and proglacial runoff= 10 w—wwaaawo_ 10

NATURAL VALUES ASSOCIATED WITH SPILLWAY %

Ridged Moraine. =wweeumeenme- 0 Bedrock EXposures —-———wm=——=—- 1
Jce-thrust Moraine —-~———waaa 2 SPrings =ememmmmcamamm— e~ 1
End Moraine -—em—me—ecswcmn——n. 2 Alluvial Fans wemm—ce—maa—— 2
Flutings ———=-—ecacacua e~ 0 Flood Plains w——m—mo—a—aeaaa 1
Eskers —wemmecaca e s 0 ST EAN oo e om i e r o e e 2 m m m vt om0 1
Tunnel Valleys w—em——- e o 1 e 0 Marshes —cecmmemccmacocoe——— - 2
Glacial Lake Basing =w—smw=wa 2 LaKes st i om e o e e e 2
Qutwash Plains =ecwemcacecaas 2 Deltas =—memmemama- o e o e e 2
Meltwater Channels =—--me—- - 0 Beaches —wemmommomma— oo a———— 1
Landslides e=—w-~= o s 2 OLhEer me—emmo—————————————— 0

SIGNIFICANT HUIMAN IMPACT ON SPILLWAY

Km of highways =4~(km of highways/length of spillway x 4) ---- L
Km of railroads=}4~(kn of railroads/lensth of spillway x 4) -- &
No. of towns (0 or 1=14, 2=3, 3=2, 4 or more=0)-—=m—-- L
No. of villages (O or 1= 4, 2=3, 3=2, L or more=0) —-- b
No. of resorts (0O or 1= 4, 2=3, 3=2, 4 or more =0) —-= b
Total out Of 100 cemm e e o v e e e e 71

= 7 =0.100 m=2

*% Pg=2, Pp=1l, and NP=0. %gg:igg ?1::_:-(1;’;

Sounding Creek Spillway %gg:%gg Ei?_o
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Page 1 of 3
INVENTORY OF GLACIAL SPILLWAYS

NAME OF SPILLWAY Etzikom Spillway

LOCaTION OF SPILLWAY
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DESCRIPTION- OF SPILLWAY

Length 110 km | Depth of fill m

width 600 m | In drift
Relief 55 m | In drift & bedrock X

Drained meltwater only Drained meltwater & runoff _ X

Other remarks

Scale of Miles

0 50 100
¥ilometres
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Par. 2 of 3

NATURAL VALUSS A3S50CIAT:) WITH SPILLWAY %

Ridged Moraine w==-——=—=====-- Pg Bedrock EXposures =—s=--—==- Pp
Ice-thrust Moraine =—e=—----=- NP SPrings =w—em=——=-m—e—m———— w_Ep____.
End Moraine —--=-———m=-—=-m===- Pg Alluvial Fans ——--~=—mmm——- P
Flutings =-=———=mmm———eea==-=— NP Flood Plains ——-mem==——me—=- Pg
Eskers ==-—=—=mmm————m———ewes _NP__ | Stream ==--——~-—==-=-=m—esos Pp
Tunnel Valleys ——=w—=——o===- NP MATShEeS mmm——memmem——e—————- Pg
Glacial Lake Basing —==w==-=- Pg Lakes =mmmmmm—mmmmm e m— Pg
Outwash Plains se——=me——=wm= Pg Deltas =wemm—mmemmmm———————— Pp
Meltwater Channels w=we—-o—ow- Pg Beaches mmemcm—cmamme—————— Pp
Landslides =e—wmm==m=—m—=mee=—- Pp |other Terraces waee— Pg

No, of dams =ewm=- B 0 NO. Of LOWNS mwemmrmm—memmm—n——m— 0
Km of highways ——=w=m=~-= o O No. of villacis =mmme————w=- 0
Km of railroads =-—===w=ea--= 0’ No. of 1esorts wemm——=- ———— 0O

LIST OF iliFEiENCLES ON SPILLWAY

Bretz, J,H. 1943. Keewatin end moraines in Alberta, GCanada.

GeOl. SOC. Am- Bull-, Ve 511-, p- 31""52.

Westgate, J,A, 1968, Surficial geoloey of the Foremost - Cypress.

H411ls area, Alberta. Res. Counc, AMta., Bull., 22, 121p.

% Within 20 km of spillway. Pg=good; Pp =poor; and NP= not present.
0004-002
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Pare 3 of 3

EVALUATION OF SPILLWAY

DESCRIPTION OF SPILLWAY

Length (>300 lm =10; 200-300 k= 7;<200 k= 4 =——=ww- —m———
Width (>2000 m=10; 1000-2000 m=7; <1000 M=4) ~memmmcmmenm—— 4
Relief* ----------------------------------------- . 2
Drained glacial meltwater Only =5 weoewm i e

Drained glacial meltwater and proglacial runoff= 10 wemameewa- 10

NATURAL VALUES ASSOCIATZED WITH SPILLWAY =

Ridged Moraine -=-=——-cwcwn.- 2 Bedrock ExXposures —~———wmow—m- 1
Ice-thrust Moraine —~———e—ew.- 0 SPrings ————emem—cm e 1
End Moraine =———~memcw—cana—aana _ 2 |A2luvial Fans eemw-—emeaeeaen 2
Flutings ~=——wmmmmae e 0 Flood Plains a——meem—meecme- 2
Eskers e—wwmmmm e e 0] Stream =———- e et o o o e 1
Tunnel Valleys ~—mmmwmama——- 0 Iarshes mewweeeccac e 2
Glacial Lake Basinsg ~—em—mae- 2 Lakes wwrmaeceom——— o ————— 2
Qutwash Plainsg we-meccmameano 2 Deltas =m—m—o e ot e e e - 1
Meltwater Channels =-—e=—em—-- 2 BEAChES wwm i mm om o o i o e o 1
Landslides ~w—owmmmomaam i~ 1 Other ewee—a- Terrates e 2

SIGNIFICAET HUMAN IMPACT ON SPILLWAY

Km of highways =j=-(km of highways/length of spiliway x 4) «=-- I3
Km of railroads=j-(km of railroads/length of spillway x 4) == b
No. of towns (0 or 1=4, 2=3, 3=2, L or more=0)=——mne- L
No. of villages (O or 1= 4, 2=3, 3=2, L or more=0) --- ke
No. of resorts (Oor 1=4, 2=3, 3=2, L or more=0) —-- L
Total out of 100 —~-=-emmmmem—e e e 66

¥ <100 m=2

=% Pg=2, Pp=1, and NP=0. 100-125 m=4

125~150 m= 6

150-175 m=18

Etzikom Spillway 175~200 m=10
0004-002
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Page 1 of 3
INVENTORY OF GLACIAL SPILLWAYS

NAME OF SPILLWAY Thunder Creek Spillway

LOCATION OF SPILLWAY
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HH Lust
souncam

Lthcrt::

TR
ol
Punzan:ei

.

O\tl @
’__,_ lii’m oﬂ'
Rygin g '
Ranch

- . « 3
L mquu

X N Pound
T S baosd  rfdake
’ 3

oo J0)

N uuwul
Codertcg g_L Ciid Wivus

cdgwiijn ‘ Lok

_ N
r i Rizhoarics

DESCRIPTION. OF SPILLWAY

Length 150 km | Depth of fill m
Width 1000 m | In drift

Relief 60 m | In drift & bedrock x
Drained meltwater only Drained meltwater & runoff __ X

Other remarks

Scale in Miles

10 -] 10 20 A
[ i

[ I—

117 o [ 20 an 4o

Scale in Kilometres

0004 ~002

éd ,_Q‘f/ %Zﬂ(&&}zﬂden %)M/(R}% gfa/ S
wllym



NATURAL VALUwS A3

SOCIATx) WITH SPILLWAY

2

<

Pare of 3

s

Ridged ﬁbraine ————————————— Pp Bedrock EXposSures s=—=—----—- Pp
Ice~thrust Moraine ===——=w--- Pg SPrings —-=sm=m--m—==m==——= _Pp__
End Moraine m-——=emmmmmmm———=- Pg Alluvial Fans =e---=—mee--- Po
Flutings =-=-e—————m=——=—m——== Pp Flood Plaing =e-———m=e————- Pg
ESKErs mmmmsmwmemm——e————————— NP GEPEAN e s e mom = o e o e P
Tunnel Valleys —--—==w=—=-==—w- NP MArsShes ——mmme—mecom—————— Per
Glacial Lake Basins ==—==--=~ Pg LAKCS mm— o o o e e p
Outwash Plains =-—-~--=—we=em=- Pg DElLaAS wmmmmm——m—————————— _Pp__
Meltwater Channels =—=——w=--- NP Beaches =mmm—emmo—mmeo—————— Pr
Landslides ==we=ememmca——a——- Pg | Other __Terraces _ ==~-- P
SIGNIFICANT HUMAN IMPACT ON SPILLWAY
No, of dams ====cwmrme—we=—-= 0 No. Of LOWNS =—m=wme—moce—- 1
Km of highways ~em===nm=-===- 20 No. of villag(§ =em==memw=mn=- 3
Km of railroads we==-- - L5 No. of resorts =m—e=——em=——-- 0
LIST OF kEFERENGES ON SPILLWAY

Christiansen, E.A. 1961. Geology and ground-water resources of

the Regina area, Saskatchewan. Sask. Res. Counc., Geol.

Div., Rept. 2, 72 p.

Edmunds, F.H. 1962. Recession of Wisconsinan glacier from

central Saskatchewan. Sask. Depk Min. Res., Rept. 67, 23 p.

% Within 20 km of spillway. Pg=good; Pp =poor; and NP= not present.

Thunder Creek Spillway

0004-002
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Pare 3 of 3

BVALUATION OF SPILLWAY

DESCRIPTION OF SPILLWAY

Length (>300 km =10; 200-300 km = 7= 200‘ m= ) =—meme————n——- - 4

Width {>2000 m =10; 1000~2000 m=7; <1000 m=,) emooememae - -7
b

Relief cmmmmmm e e e e 2

Drained glacial meltwater only=5

At W B TS S AL e e g il WAk iy v S B T At M A S A WS Al S A b

Drained glacial meltwater and proglacial runoff= 10 «. cemacama- 10

NATURAL VALUES ASSOCIATZD WITH SPILLWAY =%

Ridged Moraine =--—wm-——acmaa- __l““_ Bedrock EXposures we—m~mmoe-— 1
Ice~thrust Moraine —-—-——w-a—a= 2 SPrings mme——e——ma—————————— 1
End Moraine —e——== e 2 Alluvial Fans =——m—e—e——mmea- 2
Flutings —-—===—come—maene 1 Flood Plaing me—=—amamoom—— 2
ESKers ——memmmcemom oo 0 SETOAM e om et e e e e e e o o e e 1
Tunnel Valleys =—==—=owme—m—a- 0 MArSheS ———m—— oo — o ———— 2
Glacial Lake Basins =mm=—m=—- 2 LAKES oo o o e o m e e e o e e om 2
Outwash Plains =—--- —————— 2 DEltas me—mmmem— e —— e “M}“u__
Meltwater Channels =—w—mem———= 0 BEACHES v oo am om ot e o om e i e 1
Landslides —mmm—mmmammma——— 2 Other aw—--lerraces____.____ 2
SIGNIFICANT HUMAN IMPACT ON SPILLWAY
¥m of highways =4~ (km of hichways/length of spillway x k) =w=-- 3
Km of railroads =}~(km of railroads/lensth of spillway x 4) -- 3
No. of towns (0 or 1=4, 2=3, 3=2, k4 or more=0)=—-a-—- b
No. of villages (O or 1= 4, 2=3, 3=2, L or more=0) ww- 2
No. of resorts (O or 1= 4, 2=3, 3=2, 4 or more =0) w-- &
Total OUL OF 100 mmmmmmmm s s e o e 66
# <100 m=2
*% Pg=2, Pp=1, and NP=0. 100-125 m=4
125-150 m=6
150-175 m= 8
Thunder Creek Spillway 175-200 m=10
0004L-002
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INV sNTOHY

Page 1 of 3

—

OF GLACIAL SPILLWAYS

NAME OF SPILLWAY

Whitebear Spillway

LOCGATION OfF SPILLW’AY

Tlearw
a.;l :% umw;‘“___.nﬁ ﬁccchy
ephc ?’ﬁ- '.;‘_\
“?or{:ew { I rlv . .r R -
94 ; Saskatchewan S
xr%{l ; . 2‘mLand|ng Prov. Parlr. «_'f,‘
Shack:mn‘?_h" , o
%, ' e
e
o
y -
ol
, DESCRIPTION. UF SPILLWAY
Length 80 km | Depth of fill m
Width 1000 m | In drift x
Relief 90 m | In drift & bedrock
Drained meltwater only Drained meltwater & runoff _ x
Other remarks
- . Scale 'l(l’\ Miles » "
* DS::t:llemil'l Kiiz:mctr:: “
0004-002
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Pare 2 of 3

NATURAL VALUXS A3S0CIAT=u WITH SPILLWAY =

Ridged Moraine =————m=m=m===- NP Bedrock EXDOSUreS =e==——m=--= _NP__
Ice~thrust Moraine —-w=—---=- Pg Springs =w—em-=mmm-=-ms-—-= _Pp__
End Moraine =—-=-=-=====-=-=- Pg |Alluvial Fans ==--—=====--- Pg
Flutings =-—-=-===rm—ww=—om=—= Pg Flood Plains ==—=———-=====-- P
ESKErS wem—swmemma————m—————— NP SLTreal mm—mm—m———————————— P
Tunnel Valleys m——w=====—==~ NP Marshes memmmmemscem=—————— Pg
Glacial Lake Basins —w—===—= Pg Lakc§ =mmmmm——mme—m——— p
Outwash Plains ———==me=—=—=~- Pg Deltas =—mmmm—me—————————— Py
Meltwater Channels =~—m==wwm- NP Beaches mmme—m—mme————————— p
Landslides =me—==m=m=m—ce===—=- Pp |other _ Terraces ___~==--- Pg

SIGNIFICANT HUMAN IMPACT ON SPILL&AY

No, of dams w==s==m=o=m===e=e= 0 No. of towns ——==—=e-o=-o-- 0
Km of highways ~~=====—==~e=== 5 No. of villagcs =====——w—-w= 1
Km of railroads =—=~=am=====< 20" No. of resorts m-———==——w-=- ]

' LIST OF iWFERENCES ON SPILLWAY

Christiansen, E.A. 1965, Geology and groundwater resources of the

¥indersley area, (72.N) ,Sagkatchewan, Sask. Res. Counce ,

Geal. Div., Rept. 7, 20 p.

pavid, P.P. 1964, .Surficial geology and groundwater resources of

the Prelate area (72-K), Saskatchewan, Unpub. Ph,D. Thesis,

MeGill Univ., Montreal, 329 D.

Seott, J.S. 1971, Surficial geclogy of Rosetown map - ared.

Geol. Surv. Can., Bull. 190, LO p.

% Within 20' km of spillway. Pg=good; Pp = poor; and NP= not present.

0004~0072
whitebear Spillway b
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Pare 3 of 3
EVALUATION. OF SPILLWAY

DESCRIPTION OrF SPILIVAY

Length {>300 km=10; 200-300 km =7;< 200 km= 4 --——-—-——m-= -~ L
Width (>2000 m=10; 1000-2000 m=7; <1000 m=4) cememammammnee 7

" e
Relief —wemmmmmmemcaman- T L T e = . v e i 2 o o 2
Drained glacial meltwater only =5 ~—mmmmcccamc e
Drained glacial meltwater and proglacial runoff= 10 -==mea-w-- 10

NATURAL VALUES ASSOCIATZED WITH SPILLWAY *%

Ridged Moraine -=—-—=—crm=—waw-- 0 Bedrock EXposures =—m—=—mwo-- 0
Ice-thrust Moraine ~=~—ea--- 2 SPrings =mmmmm—romm——————— 1
End Moraine ———eemmemmao—maaoem 2 Alluvial FPans ——eemeememm—ee— 2
Flutings =—meeemeemmamaana—— 2  |Flood Plaing =p=—=—wem—m—m—— 2
Eskers =e—m—aom—esmme e e 0 Stream ——-—-- e —————————— 1
Tunnel Valleys =mw—mmeemmmmm——— O | Marshes ~e—mom—m————————— 2
Glacial Lake Basing =weme—m—=-= 2 LaKES e e o e o s e e e e e o 2
Outwash Plaing ——~memmma———- 2 DELLAS et o om v o e e e e 1
Meltwater Channels m~==—w-eu-- 0 Beaches —ememmocmamcmam—ca———— 1
Landslides —-=w=—m=mm e 1 |other —----l8TTaces________ 2

SIGNIFICANT HUMAN IMPACT ON SPILLWAY

Km of highways =)~(km of highways/length of spillway x 4) =--- ]

Km of railroads =k~{km of railroads/lensth of spillway x 4) =-- 2
No. of towns {0 or 1=4, 2=3, 3=2, L or more=0)-——--~- L
No. of villages (0 or 1= 4, 2=3, 3=2, 4 or more=0) --- A
No. of resorts (Oor l=4, 2=3, 3=2, 4 or more =0) === L
Total out OFf 100 cmcm e e e e e e e 66
* €100 m=2
*% Pg =2, Pp=1, and NP=0. igg:%?g Ezlg
Whitebear Spillway igg:%g Ei?o

0004~002
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Page 1 of 3
INVENTORY OF GLACIAL SPILLWAYS

NAME OF SPILLWAY Chin Spillway

LOCaTIUN OF SPILLWAY
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DESCRIPTION. OF SPILLWAY

Length 130 km { Depth of fill m

Wwidth 1000 ‘m | In drift

Relief 75 m | In drift & bedrock X

Drained meltwater only Drained meltwater & runoff _ _x

Other remarks-

¢] 50 100

L L 1]

Kilometres
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NATURAL VALU=S ASS0CIAT=y WITH SPILLWAY =

Ridged Moraine ———=w=—=====-- Pg Becrock EXposures =—m===r=- Pp )
Ice-thrust Moraine =--—~=—----- NP SPrings =m—m=-—m-m==—mme———— ._EB_M.
End Moraine =——--=rm-=—=—e====== Pg Alluvial Fans ———=—=-mm==-- Pg
Flutings =-—m=—=—m———====m=-=== NP Flood Plainsg ~==————======- Pg,
EsSkers =-=——m=—=—=—m———a—mme——— NP SELIreaM me=—m—m—e—————————————— Pp
Tunnel Valleys ———==—====mw= NP Marshes wemmm—emmmmme—o—————— Pp
Glacial Lake Basins —-—~=w=-- Pg LaK(§ =mmmm——mmm—————— Pp
Outwash Plains =-—=—====w-—=-- Pg Deltas ==mm——w—m——————————— Pp
Meltwater Channels ——===---=- Pg Beaches wew—wem—memom——ao——— Pp
Landslides =-mmm—m=—mm=====m= PP \other __ meme- NP
SIGNIFICANT HUMAN IMPACT ON'SPILihAY
No. Of dams =mmmm=—mem—ws==- L No. Of tOWNS =—mm—mw————--- 0
Km of highways m—-====—=w=== 2 No. of villawrg —=m====m- -
Km of railroads we=====w===- 0  No. of resorts m=—=—-—====w-= 0

LIST OF ubFERENCES ON

Bretz, J.H. 1943, Keewatin end moraines

Pare 2 of 3

SPILLWAY

in Alberta, Canada.

Geol. Scc. Am, Bull.. V. Bh, D 31=52,

surficial gseolosy of the Foremogst = Cypress

Westegate, J.A, 1968,

uills area, Alberta. Res. Gounc. Alta., Bull.. 22, 121 p.

% Within 20 km of

Chin Spillway

spillway. Pg=good; Pp =poor; and NP= not present.

0004~002
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Parce 3 Qf 3
SVALUATION OF SPILLWAY

DESCRIPTION OF SPILLWAY

Length (>300 km=10; 200-300 km=7;< 200 km=x 4 ==—==== ————— ]
Width {(>2000 m=10; 1000~2000 m=7; <1000 m=4) ~mmmmmane e 7
Relief* ------------------------------------------------------- 2
ﬁrained glacial meltwater ONly =5 c—mmccc e ————————
Drained glacial meltwater and proglacial runoff= 10 wecamaana- 10

NATURAL VALUES ASSOCIATED WITH SPILLWAY *%

Ridged Moraine =-=m=weem——-- 2 Bedrock Exposures ~=—-—e=-—== 1
Ice-thrust Moraine ===——wm-- 0 SPrings m———rm——e—— e L
End Moraine —=—wsmewecasmmmeea- 2 A11Uvial FANS wewmmaommoo—— 2
Flutings -—————e——mmeeanan e 0 Flood Plaing m————c—mam—ue- 2
Eskers memmmemmaacmne e 0 SEPEOIN e ceom s e = vt o s e m men 1
Tunnel Valleys m—mmemmaowann 0 Marshes ———mmmeceecc e 1
Glacial Lake Basing =w=—-wea 2 LaKes =mrm—emmme e ————————— 1
Qutwash Plains -—--wawww- ——— 2 DEltas ——mmeme— e ————————— 1
Meltwater Channels wmecwawe—- 2 BEACKHES o= i st v o ot it i e e 1
Landslides =m~=momeramaccme—n- _;L__ OLTLET  om o e o o e e i i om0 0
SIGNIFIGCANT HUMAN IMPACT ON SPILLWAY

Km of highways=4~(km of highways/length of spillway x 4) ~--- 4
Km of railroads =}~(km of railroads/lensth of spillway x 4) —- 4
No. of towns (0O or 1=4, 2=3, 3=2, 4 or more=0)-——mw-- &
No. of villages (0 or 1= 4, 2=3, 3=2, 4 or more=0) ~=- &
No. of resorts (0O or 1= 4, 2=3, 3=2, 4 or more=0) --- b
Total out Of 100 memcmm e o e e e e e e e e 65

¥ <100 m=2

** Pg =2, Pp=1, and NP=0. 100-125 m= 4

125-150 m= 6

Chin Spillway iggzégg 22_;?_0
000L-002
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GLACTAL SPILLWAYS

NAM#E OF SPILLWAY

Pirestone Spillway

LOCATION Of SPILLWAY
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Length
Width

170

DESCRIPTION. OF SPILLWAY

km | Depth of fill

500

In drift

Relief

Drained meltwater only

Other remarks

50

In drift & bedrock X

irained meltwater & runoff

SCALE OF MILES viambart Contarmal Projection

w g 10 20 :1:1 40
o 50
Kilometres
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Pars 2 of 3

NATURAL VALUWS A3SOCIAT=y WITH SPILLWAY *

Ridged Moraine -—=-——-ww==—==-- Pg | Bedrock EXposures w—=m-—--- Pp
Ice-thrust Moraine —--———-—ww=~ NP | Springs =——w--—w-memem—ae—— __Pp
End Moraine w—-—mm———wmemaea—- Pg |Alluvial Fans ~=—e—e—e—ee-- Pp
Flutings ==-—-——-—==wemmme—eena—— Pp |Flood Plains =--=-—r=-—s-—-- __Pg
ESKErs memewcmeme e mm——— e NP |Stream =——mem—sm—ceocm—ca————- _Pp
Tunnel Valleys -——-—=w=————e——- NP |[MarsheS =-—==———emecmmc——n——— Pp
Glacial Lake Basins ==—=---- Pg jLakes ==—m—m——mmmomme— e Pg
Outwash Plainsg =—-=————awcnn=— Pg |Deltas =mmm-——==—————nme——- Pp
Meltwater Channels ———acamwwm- Pg | Beaches ==wmmmmo—momcena——e Pp
Landslides =wwmmem—ece—cosca—- Pg |Other Terraces ==———-= Pg

SIGNIFICANT HUMAN IMPACT ON SPILLWAY

No. of dams =m—m=s—-—s—wwen-- 2 No. of tOWnsS =—---mcmme——-- Y
Km of highways m——ewmm——we=- 8 No. of villaz¢s wem———e————= 1
Km of railroads ==-ecea-m=-= 10 No. of resorts ~—————=wm- -— 1

LIST OF uBEFEXENCES ON SPILLWAY

Christiansen, E.A. 1960. Geology and ground-water resources of the

QulAppelle area, Saskatchewan, Sask. Res. Counc., Geol, Div.,

Rept., 1. 53 D,

* Within p0 km of spillway. Pg=good; Pp = poor; and NP= not present.

0004~002
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Pare 3 of 3
EVALUATION OF SPILLWAY

_ DESCRIPTION Oif SPILLVWAY
Length (>300 km =10; 200-300 km=7;<200 km= 4 -w——mmomnnm=- ~

Width (>2000 m=10; 1000~2000 m=7;<1000 m=4}) ccmmm e 4
Relief_‘f'c ------------------------------------------------------- 2
Drained glacial meltwater ONly =5 —memmm e

Drained glacial meltwater and proglacial runoff= 10 —ce-ecmman- 10

NATURAL VALUES ASSOCIATED WITH SPILLWAY *=

Ridged Moraine =-—mememome—m—e- 2 Bedrock EXpPOSUres ==—mmmemme-— 1
Jce-thrust Moraing —e—wweewaa 0 SPrings ——memem—————— ‘ 1
End Moraine =—e-—em—aewwcwamna. 2 Alluvial Fans ——wmemmmeemmea 1
Flutings -————mm—cmmmemmn e 1 Flood Plaing =—me=—m—=cmae—- 1
Eskers =——c—mmmm e 0 Stream =—-——- - e 2 i am g 1
Tunnel Valleys =———w——m—mww- 0 [Marshes ~—wm—m—me - ———— - 1
Glacial Lake Basing mew—~wwe 2 LaKeS —=w——wmremmm—— e e 2
Qutwash Plaing wecwmwmoccman- 2 Deltas ——mem———m— e 2t e 1
Meltwater Channels we———e—e-- 2 BeachesS —moemamecma e e 1
Landslides =——mmemmmmmiommm——— 2 | Other ==—-= Jerraces . 2

SIGNIFICANT HUMAN IMPACT ON SPILLWAY
Km of highways =4~-(km of highways/length of spillway x L) w=mw 0
Km of railroads =4~(km of railroads/lencth of spillway x L} —- 0

No. of towns (O or I=4, 2=3, 3=2, L4 or more=0)m—memem-— 0
No. of villages (O or 1= 4, 2=3, 3=2, L or more=0)} -w- 0
No. of resorts (Oor l=4, 2=3, 3=2, L or more=0) - 0
Total out Of 100 emcmmmme e e e 65
< 100 m= 2
*% Pg=2, Pp=1, and NP=0, 100-125 m= 4
125-150 ng
. : 150-175 m=
Pipestone Spillway 175-200 m =10
0004002
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Page 1 of 3

INVENTORY OF GLACIAL SPILLWAYS

NAME OF SPILLWAY

Cutarm Spillway

LOCATION OF SPILLWAY
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In drift & bedrock X

i DESCRIPTION. OF SPILLWAY
Length 60 km | Depth of fill
Width 500 m | In drift
Relief 105 m
Drained meltwater only X

Other remarks

Drained meltwater & runoff

Scale in Miles

1o
=

20 £

20

0 40

Scale in Kilometres
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NATURAL VaLUss A3S0CIAT=y WITH SPILLWAY

Ridged Moraine =——=—====--==- Pg Bedrock Exposures ==w=-—----= Pp
Ice-thrust Moraine —----~—==--- Pg Springs ==—r=—-ms-mmwesoo=os __?B___
Fnd Moraine ——--m-=m—m=—mm=m- NP | Alluvial Fans —--===-==m=-=- Pp
FLUbings —---mmmmmmmm——m———== PE |Flood Plains =-——wmm=mm=====- R
ESKET'S smmmmmmm = Pg | Stream s=—-————-—=mm-—m--=~- Pp
Tunnel Valleys ~—=====w=—=-- Pg Marshes —-———=r—mo—mwn===wc-= NP
Glacial Lake Basins -====--=- Pg Laki(§ ===m=—————===mmosmn-= NP
Outwash Plainsg ——===w===——=== Pg Deltas ==—=m===—wsommmsmmos NP
Meltwater Channels =-====-=-- Pg Beaches =-s=-w--——wo==on-—= NP
Landslides ==mesmmemmm——ee——— Pg Other Terraces coww- Pg
SIGNIFICANT HUMAN IMPACT ON SPILLWAY
No. of dams —====m——=== e T No. Of LOWNS wmemmommm——woo 0
Km of highways ==-e=m====--= - b No. of villag(s me=—m=m==—~= o
Km of railroads =m==m—==—s=== 2 No. Of resorts ==—-——=-=-=--= 0

LIST OF utEFERENCES ON

SPILLWAY

Christiansen, E.A. 1960. Geology and ground-water resources of the

Qu'Appelle area, Saskatchewan. Sask. Res. Counc., Geol. Div.,

Rept. 1, 53 p.

% Within 20 km of spillway.

Cutarm Spillway

Pg-=good; Pp = poor; znd NP= not present.
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Parz 3 of 3
EVALUATION OF SPILLWAY

DESCRIPTION O SPILLWAY

Length (>300 km=10; 200-300 km =73;< 200 km= § =~——m=—=== _——
Width (>2000 m=10; 1000-2000 m=7;«< 1000 m=4) —cmmmmommeen L
Relief* ------------------------------------------------------- L
Drained glacial meltwater only=5 ——m—ememcmmm——ao - ———————— 5
Drained glacial meltwater and proglacial runoff= 10 —=—-wma—aa-

NATURAL VALUES ASSQCIATED WITH SPILLWAY *¥

Ridged Moraine ==me=——m—wmee- 2 Bedrock EXposures =-———=—m=m-—- 1
Ice-thrust Moraine ===———e—-- 2 SPrings ————memccmm e 1
End Moraine —e-mmmmecemcaaeao 0 Alluvial Fans w—we——m————e——- 1
Flutings —=—-————wmmmamamne e 2 Flood Plains =——m—me—mame—- 1
EsKkers wememamemamm e e 2 SETEAM e o e e e mm o o m o e 1
Tunnel Valleys ~-——-———mmmw——m 2  |Marshes =—me—macmemoeeae e 0
Glacial Lake Basing ——em—e——- 2 | LaKes w—meme o m e o
Outwash Plains «emecwmcaaean 2 Delbas memmemccm——————————— 0
Meltwater Channels —-—-—=——m-w 2 BeachesS =——mmmma—am——————— 0]
Landslides —=m=—a—camee—m——— 2 Other mmreme— Jerraces . _ 2
SIGNIFICANT HUMAN IMPACT ON SPILLWAY

Km of highways =4~-(km of highways/length of spillway x 4) ===~ b
Km of railroads =4-(km of railroads/lensth of spillway x 4) =-- b
No. of towns (0O or 1=4, 2=3, 3=2, L or more=0)-~-w-== b
No. of villages (O or 1= 4, 2=3, 3=2, 4 or more=0} --- b
No. of resorts (O or 1= &4, 2=3, 3=2, L or more=0) -~ b
Total out 0f 100 ——mm e e e e e e e e e e e e 62

| * "< 100 m= 2

%% Pg=2, Pp=1, and NP=0, 100-125 m=4

125-150 m= 6

Cutarm Spillway i%g:]égg 211“;]8_0
000L-002
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Page 1 of 3

TORY OF GLACTIAIL SPILLWAYS

NAME OF SPILLWAY

Lewis Spillway

LOCATION OF SPILLWAY
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DESCRIPTION- OF SPILLWAY

Length 40 km | Depth of fill m
Width 500 m | In drift x
Relief LO m | In drift & bedrock
Drained meltwater only; Drained meltwater & runoff X
Other remarks
10 o Seele n Miles 0
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Pare 2 of 3

NATURAL VALULS A3SQCIATsy WITH SPILLWAY

Ridged Moraine —m———=====—-- Pg | Bedrock EXposures —-—-=-==-- NP
Jee-thrust Moraine =-—=—--====- NP SPrings m=—=mm--m-eme——————— __Pp__
End Moraine ——=s=m======—===== Pg | Alluvial Fans —---==-=-===-= Pp
Flutings =—=-—=—-=m==—=—c=====- NP |Flood Plains ==mmem—eemmw—a- _Pp
Eskers =———=w—mmmwo———w———— Pg | Stream me--—e=—m=—m——mm—e-o- Pp
Tunnel Valleys m———=mm———wa- NP |Marshes ~-————mommmoem—————w Pp
Glacial Lake Basing =—-—==-=- Pg | Lakis =—m—-——smm—mmeoom oo Pg
Outwash Plainsg —-—w=——-—mm—oe—— Pg Deltas wmmm——mm—smm————————— —#?pfm
Meltwater Channels =——===--- NP Beaches =w=mm—me—emmm—————— Pp
Landslides =~=w=m-——sem=——m-— Pp__| Other Terraces ____==——-== Pg

No. of dams «==m==wm=—==== ———— 0 No. Of LOWNS memmme—woe——-- 0
Km of highways s—~===--=e=-- 0 No. of villawrs =—=—wmm————e 0
Km of railroads w=we—m-=me—ww 0’ No. O0f I'eSorts ~ew=m—m—wm——- 0

LIST OF ilEFERENCES ON SPILLWAY

Edmunds, F.H. 1962, Recession of Wisconsinan glacier from central

aaskatchewan, Sask, Dep, Min. Res,, Hept, 67, 23 p.

areer, J,E. and Christiansen, FE.A, 1963, Geology and croundwater

resanrces. of the Wynyard area (72=P), Saskatchewan. Sask.

 Res. Counc.,.Geol. Div., Beph. 3, 56 D

% Within 20 km of spillway. Pg=good; Pp =poor; anii NP= not present.
0004-002
Lewis Spillway
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Pace 3 of 3

EVALUATION OF SPILLWAY
DeSCRIPTION OF SPILLWAY

Length (>300 km =10; 200-300 kn =7;<<200 kin= , =~corm——mn——— —_—
Width (>2000 m=10; 1000-2000 m=7; <1000 M=4) cammmaemmeeeao L
Relief* ----------- o e e e e e e 2
Drained glacial meltwater ONly =5 —emmmm e

Drained glacial meltwater and proglacial runoff= 10 —weeeceama- 10

NATURAL VALUES ASSOCIATED WITH SPILLWAY *%

Ridged Moraine —-w-=we—macea-- 2 Bedrock Exposures ——————---— 0
Ice-thrust Moraine —~————ew-- 0 SPrings mem~e—mmccmeaee e 1
End Moraine -—emmec—mmcmeaan 2 Alluvial Fans s——e——e—e———ee 1
Flutings =———mmmommom————e—— 0 Flood Plains =w==wr==—=m=mn- 1
ESKErS —mm—mmmmmmmmmm e 2 SEPEAM o e e o e b e it o o om o m e 1
Tunnel Valleys w-=-—wowmm- im0 MOTSHES o meemoe e mm o e e e o e 1
Glacial Lake Basins =w—-==w- 2 LaKeS mmmemmmmm s e 2
OQutwash Plaing weeecemcmawao. 2 Deltas we—mmame— e 1
Meltwater Channels mee—ae———- 0 _ BeAChES = e e s vm o ot ot o e o 1
Landslides =mmemwmccceecm—a—— 1 Other =—meme---k8rraces ___ .. 2
SIGNIFICANT HUMAN IMPACT ON SPILLWAY

¥m of highways =)~(km of highways/length of spillway x 4) -—-- L
Km of railroads =k~-({km of railroads/lensth of spillway x 4) =- L
No. of towns (0 or 1=4, 2=3, 3=2, L or more=0)ar—mea- L
No. of villages (0O or 1= 4, 2=3, 3=2, L or more=0) ~m- L
No. of resorts (O or 1= 4, 2=3, 3=2, L or more=0) === L
Total out of 100 «e—memswmmmon——— e e e e e 62

* <100 m=2

%% Pg =2, Pp=1, and NP=0. 100-125 m= 4

125-150 m= 6

Lewis Spillway %gg:%g 2—-_:-_]8_0
0004-002
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NAME OF SPILLWAY

Page 1 of 3

INVENTOZY OF GLACIAL SPILLWAYS

Neidpath Spillway

LOCsTIUN OF SPILLWAY

-1 ™ Egy 27
Q‘nsiu

B wma s s swa

okhmehg*z

o JUIRY

bS rm%ef ‘2 c
mmjiiw? 2ty

=] Snfc[m“

Blumenhof
il o]:!
o otievi
A

5;51 nsﬁ?/ ) u'A pcllg
i 7 Brid d Dem yebrun]
r‘é‘kxvcrhursr i ﬁ"'&r—‘é T’-"’“’
¥ ? &M \ ¥ %Tugﬁ ke )

£ Wémdrow 6"& 5 A_ Dotk

8 Huxonmore T e ficlovel o,
e

_\o-

Lowso

Vermilion

Puy o
wy Hills
\\‘

\HJ Splllway

Grave!bom}gir j
*2 S
. s P « ,,,.3.. amanhum®

Paimer T hozenod g
!" Loake af thy inu%,

Thfffffc" : ,51' f Congress g Crane Yallgzgh..
<]

v o Loflegche

Drained meltwater only

) S “WRincotd | Meyravne el D%y L P Arssinibo
) DESCRIPTION. OF SPILLWAY
Length 100 km ; Depth of fill m
width 600 m | In drift
Relief 115 m | In drift & bedrock x
Drained meltwater & runoff __ _x

Other remarks

Scale in Miles
10 20 30

?——'—‘_&*ﬁ

10 20 30 40

Scale in Kilomefres
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NATURAL VALUsS A3S0CIATa) WITH SPILLWAY

Par

Ridged Moraine ~~===-====7""" Pz |Bedrock Exposures --—=---=-=-- _Eg_ﬂm
Ice-thrust Moraine ——-—===~--= NP |Springs ===m—---—=====—~=== _F?ﬁ__
End Moraine =—-=e==—===-=—==-=- Pg {Alluvial Fans ==—-==-w=-==-= Pe_
Flutings =w=———===—=======m==- Pg | Flood Plains -—=mm=m======-= _Ps
ESkers =—mwmem—mem—mo—smo—mes= NP SELEEAM mmmm—m—m—— e ———-——— P
Tunnel Valleys =—-—=——m=—==- NP Marshes =—=m———==——e—=—w=——= P
Glacial Lake Basins ==~==--- Pg LaKe s mwmmmmm—m——— - P
Outwash Plains ==——======—=== NP Deltas mem—mmmmm—————me - _é?g___
Meltwater Channels —-====-=-- NP Beaches mmmmme=m——mm———————— NP
Landslides ==mm=e=m=—wen=nm==—- Pp |other _Terraces  —=--= Ps
SIGNIFICANT HUMAN IMPACT ON SPILLQAY
No., of dams =m====-====-==="% 1 No. of tOWNS =—m=me=m—m===-= 0
Ko of highways ==m—s=———===" 13 No. of villagcs m==—m-———~=- 3
Km of railroads ~e==m=—===-== 60 No. of resorts =e==m——===—=-= Q

LIST OF REFERENCES ON SPILLWAY

Bretz, J.H. 1943. Keewatin end moraines in Alberta, Canada. Geol.

SOC- Amu Bull., Ve 51+,p. 31"52-

Christiansen, E.Af‘l959. Glacial geology of the Swift Current

area, Saskatchewan.Sask.Dept. Min. Res., Rept. 32, 62 p.

% Within 20 km of spillway.

Neidpath Spillway

~63~

pg-good; Pp =poor; and NP= not present.

0004=-002
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Pare 3 of 3
EVALUATION OF SPILLWAY

DESCRIPTION OF SPILLWAY

Length (>300 km =10; 200-300 km =7;<200 k= 4 —=——=m———e——— - L
Width (>2000 m=10; 1000-2000 m=7;< 1000 m=h) ~mmmmeemmm e L
Relief* ------------------------------------------------------- L
Drained glacial meltwater only =15 weeemmom e

Drained glacial meltwater and propglacial runoff= 10 —-mecamaa- 10

NATURAL VALUES ASSOCIATZD WITH SPILLWAY ==

Ridged Moraine ~-—em———ee—m-- 2 Bedrock EXPOSures ———-w—m=—-—- 1
Ice~thrust Moraine —=——e-ee- 0 SPrings ——e—wem—- ————————

End Moraine ~e——mocmemoaee—- 2 Alluvial Fans ——————eea—e—- 2
Flutings ~e-—m—ccmmm e 2 Flood Plains —s==m—m—m——eax 2
Eskers -——=mmem—e—occmm e __Qu_ SETPEADN e o e e o o o e e 1
Tunnel Valleys m-—wemcwmmmmawaa 0 MATsShes m—eeomm - 2
Glacial Lake BasSins —-e—we—m= 2 LOK@S mrmm s meremn et e m o o e o o 1 3
Outwash Plaing =e—mmm- —— 0 DELEES aam o oo e om o om re e e e o e e - 1
Meltwater Channels ——cemawa= 0 Beaches ——ecmarmeoaaicc o am oo 0
Landslides =w—a=a—aan ————— 1 Other ----Lelraces _____ ___ 2

SIGNIFICANT HUMAN IMPACT ON SPILLWAY

Km of highways = 4~(km of highways/length of spillway x ) —=ew 3
Km of railroads = 4~(km of railroads/length of spillway x L) —- 2
No. of towns (0 or 1l=4, 2=3, 3=2, L or mre=0)e--—ae- b
No. of villages (0 or 1= 4, 2=3, 3=2, L or more=0) —-—- 2
No. of resorts (Oor l=:i, 2=3, 3=2, L or more=0) === b
Total out Of 100 m—cmcmm e e e e e e e >9
¥ <100 m=2
#% Pg =2, Pp=1, and NP=0, 100-125 m= 4
125-150 m= 6
150-175 m= 8
Neidpath Spillway 175-200 m=10 0004002
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INVENTORY OF GLACIAL SPILLWAYS

NAME OF SPILLWAY Spruce Creek Spillway

LOCATION OF SPILLWAY
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DESCRIPTION- OF SPILLWAY

Length 30 km | Depth of fill m
Width 500 m | In drift

Relief 60 m | In drift & bedrock x
Drained meltwater only Drained meltwater & runoff _"_f__"

Other remarks

0 50 100

t |

Kilometres
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Pare 2 of 3

NATURAL VALULS ASSOCIATz) WITH SPILLWAY *

Ridged Moraine =-—-—=—=—-——==- NP__| Bedrock Exposures =w=—==-—--- __PP___
Ice=thrust Moraine =-—==~--=-- NP SPrings ==—mm——=—m==m—n———— _*FQ__
End Moraine =---~=—==—==- em=—_p | Alluvial Fans =-----=====r-= p
Flutings =-e—=--==emeo——=—==== NP | Flood Plains ==---==-====-== P
ESKers =—=—=———meeo————ac=——- Pg SELYLEAM = o m o  om mm m mi we m e e e p
Tunnel Valleys m-——s=m—=mcme= NP MATSheS =mmew—————————————— NP
Glacial Lake Basins —=--=--- __Pg__|Lakes mmmmmmmmmmcemm——eeoes NP
OQutwash Plains -=—---—m==—== Pg Deltas =m————smm—————————— __yP_‘“
Meltwater Channels =—w=—--=- Pg Beaches mmmm———e—mm—m—————— D
Landslides =~=emmmmcwwm———~=—— pg |Other Tappacss _____====" D,

SIGNIFICANT HUMAN IMPACT ON SPILLWAY

No., of dams =—=m—e-==no===-= 0 NOo. of LOWNS memmmmeee————= 0
Km of highways ==---=====---- 2 No. of villeg(§ =mem—c—mecwmwmm 0

Km of railroads wewswescw---= 0 No. of resorts =w=meeem—-=~- 0
‘ LIST OF itLFERENCES ON SPILLWAY
Stalker, A.M. 1973. Surficial geology of the Drumheller area,

Alberta. Geol. Surv. Can., Mem. 370, 122 Pp.

% Within 20 km of spillway. Pg=good; Pp = poor; and NP= not present.

‘ _ 0004-002
Spruce Creek Spillway
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EVALUATION OF SPILLWAY

DESCRIPTION OF SPILLWAY

Length (>300 km=10; 200~300 km=7;<200 kit= 4 ~—==——mm—————=- b
Width (>2000 m=10; 1000-2000 m=7; <1000 m=4) ~cemmmmcmcem—— L
Relief* ----------- e e e e e e e o e e o e 2
Drained glacial meltwater ONly =5 ——cmm e e e

Drained glacial meltwater and proglacial runoff= 10 weeeeeeaao 10

NATURAL VALUES ASSOCIATED WITH SPILLWAY **

Ridged Moraine;; ------------ 0 Bedrock Exposures ~———eme—- 1
Ice=thrust Moraine ~—-—=caw-x 0 SPrings ———cmmee—mm————— e 1
End Moraing =—memeemmmecmmeaaao 0 Alluvial Fans =——mememeea—— 2
Flutings =—m———eawmme e 0 Flood Plains =====mmemmm—n- 1
ESKErs mem—mmmareeca———— e 2 SET ORI = m e vt o am e o m e o b o e 1
Turinel Valleys =——e—==- R 0 | Marshes ——-——m—mmmme 0
Glacial Lake Basing —w——ma—= 2 Lakes§ ——m—em- o e e e e 0
Outwash Plains —=————meean-n 2 1 Deltas —wmmmmmmma——————— 0
Meltwater Channels =——-e—o——= 2 | BeachesS w—emmeccom—— s 0
Landslides e=—me—em—mmamaim—- 2 | Other —ew——we- Jlerraces ... 2

SIGNIFICANT HUMAN IMPACT ON SPILLWAY
Km of highways=)~(km of highways/length of spillway x A4) ~=== L
Km of railroads =L-(km of railroads/lensth of spillway x L) -- L
No. of towns (O or 1=4, 2=3, 3=2, L or more=0)m-cmeu- ok

No. of villages (O or 1= 4, 2=3, 3=2, L or more=0) =~

No. of resorts (O or 1=4, 2=3, 3=2, 4 or more =0) —--
Total out O0f 100 = e e e e e e e e e e L
¥ <100 m= 2
%% Pg =2, Pp=1, and NP=0, 100-125 m= 4
125-150 m=6
150-175 m=8
. - =10
Spruce Creek Spillway 175-200 m- 0004-002
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Page 1 of 3

INVeNTORY OF GLACIAL SPILLWAYS

NAME OF SPILLYAY Crawling Valley Spillway

LOCATION OF SPILLWAY

3¢ R18 Ry 15 Ris 715

Kilometres
| ekaked Ty -L_/
R W

>R uniingy

=
:
&

DESCRIPTION. OF SPILLWAY

Length 55 km | bepth of fill i
Width 600 m | In drift

Relief L5 m | In drift & bedrock X

Drained meltwater only Drained meltwater & runoff.__x____'

Other remarks

0004-002
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NATURAL VALUsS A3SOCIATZ) WITH SPILLWAY %

Ridged Moraine -=-m=-—====—=- NP |Bedrock Exposures ———--=---= Pp
Ice-thrust Moraine —-=-wn----- NP | Springs ===wew——mor————o——— _Pr_
End Moraine =-—-—m——mww———a—aa- NP Alluvial Fans =—e=ewo-=————-- Fg
Flutings me=———-mmmem=———————=- NP |Flood Plains =—=-~=-~--—--=-- Pg
Eskers w—mememm—m——m—mrmea———— NP |Stream ==—-e———-woomoo—=——- Pp
Tunnel Valleys =-=mm——=——wm= NP | Marshes —-==w=-==-cwe——c——-— __?p__
Glacial Lake Basins -—-—-=--- Pg |Lakes ——-—cmmmmmmmmm—— o Pp
Outwash Plains =mw——m—w==—=- Pg | Deltas =——-m-=m=-m—momom—a- Pp
Meltwater Channels =—=====—=- NP _|Beaches =-=—=—=—s=mmmmooo—m- _re
Landslides =—me————==mm—————- Pp |Other Terraces  —=--—=- Pg
SIGNIFICANT HUMAN IMPACT ON SPILLWAY
No., of dams memm——==—mwm—=—e 2 |No. of LOWNS m=mo=c—e=e=—-= 0
Km of highways =-——m====ww=- 0 |No. of villages =—=mmwem——w—- 0
Km of railroads ==m—=—=mm—-—— D |No. of resorts =mem——m———m-= 0

LIST OF ikFEHENCES ON SPILLWAY

—

Stalker, A.M. 1973. Surficial geology of the Drumheller area,

Geol. Surv. Can. Mem. 370, 122 p.

% Within 20 km of spillway. Pg=good; Pp = poor; and NPz not present.

0004-002

Grawling Valley Spillway
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Pace 3 of 3
EVALUATION OF SPILLWAY

DESCRIPTION Or SPILLUAY

Lensth (>300 km =10; 200-300 km = 7;<200 km= 4 —w—————mm——- - L
Width (>2000 m=10; 1000-2000 m=7;<1000 m=4) ~cmmmmmemmeno I
Relief* ------------------------------------------------------- 2
Drained glacial meltwater ONly =5 ——memmre e ———————— |
Drained glacial meltwater and proglacial runoff= 10 ~=-eemeee._ 10

NATURAL VALUES AS30CIATED WITH SPILLWAY **

Ridged Moraine —--——m———m——w- 0 Bedrock Exposures =—————-e= 1
Icewthrust Moraing ww—weame—- O SPrings —e————mmcec— e 1
End Moraine -———mmemmemm—————— 0 Alluvial Fans =~——e——e—mmeao 2
Flutings ——=———m——e— e 0 Flood Plains ——=m—wememcemmn 2
ESKers m—mmmamm e 0 Stream ——————ee—————————— 1
Tunnsl Valleys =——wemmooco—- 0 Marshes ———cemomcmmmm——— —— 1
Glacial Lake Basins —e———mwa 2 Lakes ——m—wmmem e 1
Outwash Plaing ~—emmeceeaa—o- 2 Deltas =m—mmmeece— e —————— 1
Meltwater Channels ——-—==-—====~ 0 Beaches wmmemmcc e 1
Landslides —e-m—mm—mmmmmmo—- 1 |other ——-m- Perraces. ... 2

SIGNIFICANT HUMAN IMPACT ON SPILLWAY

Km of highways =~{km of hichways/length of spillway x &) -==~- L
Km of railroads =4~(km of railroads/lensth of spillway x 4} —- b
No. of towns (O or l=4, 2=3, 3=2, 4 or more=0)-caa--u I
No. of villagss (Oorl=4, 2=3, 3=2, 4 or more=0) -~ b
No. of resorts (O or 1=4, 2=3, 3=2, 4 or more=0) --- b
Total out of 100 ~-w--moeem—- e 58
* <100 m=2
%% Pg =2, Pp=1, and NP=0. 100-125 m= L
125-150 m=6
150-175 m=8
) 175-200 m =10
Crawling Valley Snillway 0004-002

éa j %{,m&mmn gmm«/&}y e%/ S

-70=



Page 1 of 3

TNVeNTORY OF GLACIAL SPILLWAYS

NAME OF SPILLWAY

Pass Creek Spillway

LOCATION OF SPILLWAY
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Length 35

DESCRIPTION. OF SPILLWAY

km | Depth of fill m

width 600

m | In drift X

Relief 60

m | In drift & bedrock

Drained meltwater only

Other remarks

Drained meltwater & runoff X

50 lQO

3

Kilometres
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NATURAL VALUSS AS3SOCIATay WITH SPILLWAY *

Ridged Moraine =—=———=m=====-- NP |Bedrock Exposures =--—===w=-== NP
Ice=thrust Moraine —=—e==--—=-- NP SPrings m—mm=——=-m—m————m- e _Pp_
End Moraine =—~-====——=—=—===- NP Alluvial Fans ===--=-w—=—-- Po
Flutings =—e——=mmm———wo==——== NP |Flood Plains ==m—-——=—===-- _Pp__
ESKers =—mmm——mmemee———o—mee— NP QLI EAM o e on o o s e Pp
Tunnel Valleys ——=me=—-===== NP | Marshes —-——=—mm==—eo———wan= NP
Glacial Lake Basing ==-===-- Pg LaKi§ m=mmm—msmmm—————— NP
Outwash Plains ««=-=me==m—n= Pg Deltas wm———mwmm—m————————— NP
Meltwater Channels =-~-=—-=- NP |Beaches memc—mmw—m——c—m———- NP
Landslides m=s=w=a—mmcmmo==—= Pp Other Terraces ===-- Pg
SIGNIFICANT HUMAN IMPACT ON SP%LiWAY
No, of dams =~wmew—=——m——=m== 0 NO. Of LOWNS mrmm—mwmm—————- 0
Km of highways ==-=-—=====-= 0 No. of villaz(§ ====—mw———- 0
Km of railroads =e==mew—=-< - O No. of IreSOrts memmmmme—=w———

LIST OF «LEFERENCES ON SPILLWAY

The surficial geology of this area has not been published.

Pare 2 of 3

The interprretation is based on a study of maps and photo-mosaics.

% Within 20 km of spillway. Pg=good; Pp = poor;

Pass Creek Spillway

and NP= not present.

0004-002
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Parse 3 of 3
EVALUATICN OF SPILLWAY

DESCRIPTION OF SPILLWAY

Length {>300 km=10; 200-300 ki =7;< 200 km= 4 ——————mv—=—m - !
Width {>2000 m=10; 1000-2000 m=7; <1000 m =54} ~cmomcmmma e~ b
Relief* ------------------------------------------------------- 2
Drained glacial meltwater oNly =5 —eom o e

Drained glacial meltwater and proglacial runoff= 10 —ewmeemuo— 10

NATURAL VALUES ASSOCIATED WITH SPILLWAY 3%

Ridged Moraine —~—mmmeee—ae- 0 Bedrock Exposures ————w———-—- 0
Ice~thrust Moraine ~—~=—mw-- 0 SPrings =—mm—cme—————————— 1
End Moraine ——w-wwacmacaooa- 0 Alluvial Fans —-—memeeeeceaea-n 2
Flutings ——e—mmacmae e 0 Flood Plains —=——=~-—-omwwmn 1
Eskers me—mmmmmec e 0 SET ORI o meom ot in o m e e st s it ome 1
Tunnel Valleys =-—w=w—=w—ema——- 0 MATrshes —mmemmecm————————— 0]
Glacial Lake Basing ===—e—=mwmm= 2 LA EE o ot o e e om e o e s e e 0
Outwash Plaing me—meemecoca- 2 DEL1LAS seemimmm o omm oo e e o o e e 0
Meltwater Channels m-——-wme—= O BeACheS sememme oo i e mam e e e O
Landslides =mom=mmemmaca—aao 1 Other ——--JtOITRCES (. 2
SIGNIFICANT HUMAN IMPACT ON SPILLWAY
Km of highways =L~{km of highways/length of spillway x L) w—-- L
¥m of railroads =A~-(km of railroads/length of spillway x L) -- A
No. of towns (O or 1=4, 2=3, 3=2, 4 or more=0)w—cee— L
No. of villages (O or 1= 4, 2=3, 3=2, L or more=0) «~~ 4
No. of resorts (O or 1= 4, 2=3, 3=2, L or more =0) —-- 4
Total out OFf 100 m e e e e e e e 22
<100 m= 2
#% Pg=2, Pp=1, and KP=0, %gg:%gg g;g
150-175 m=8
Pass Creek Spillway 175-200 m=10 000/.~002

@ -
©. uQZ %M:J forrnsen %/;ﬂdf(/ﬁ:ﬂ?t ,%/ -----
w73~



	Indian and Northern Affairs Parks Canada Glacial Spillways in the Prairies - Report 0004-002
	Binder1
	img00712
	scan649

	img00713
	img00714
	img00715
	img00716
	img00717


