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lifter e x p e r i e n c i n g  t h e  "Flood of t h e  Cenru ry"  i n  
1 9 9 7 ,  g o v e r m e n t  leaders, p o l i c y  make r s  a n d  r e s o u r c e  
managers w e r e  reminded of the i m p o r t a n c e  of rel iable 
w a t e r  management. I n  order t o  develop a c o m p r e h e n s i v e ,  
s c r a i g h t - f o r w a r d  w a t e r  management p l a n ,  many factors 
neecied to be t a k e n  i n t o  c o n s i d e r a t i o n .  T h i s  t h e s i s  
reviews i m p o r t a n t  r e s e a r c h  u n d e r t a k e n  i n  t h e  f i e ld  of 
water r e s o u r c e  management,  and applies ît t o  a p r a c t i c a l  
stüciy area: t h e  Turtle R i v e r  Watershed Conservation 
District east  of  Rid ing  M o u n t a i n  N a t i o n a l  P a r k .  A f t e r  
documenting some of t h e  approaches o t h e r s  have txied, the 
author d e v e l o p s  a w a t e r  management  plan t h a t  i s  s e n s i t i v e  
r o  a l 1  of t'ne groups in the District a n d  adheres t o  a 
wzt te rshed  mode1 based on  t h e  g e o g r a p h i c  method. T h e  
thesis discusses issues such  as j u r i s d i c t i o n a i  c o n f u s i o n ,  
tne m e c h a n i c s  and  c a u s e s  of e r o s i o n  and s e d i m e n t a t i o n  
within the District, t h e  i m p o r t a n c e  of a l l u v i a l  fans f o r  
c o n s e r v a t i o n ,  t h e  l e g a c y  of Wilson Creek  Experimental 
Watershed, and methods by which v a r i o u s  g r o u p s  witnin tfle 
District could w o r k  t o g e t n e r  to solve the many c h a l l e n g e s  
tnis s t u d y  area f a c e s .  



Chapter One: Introduction 

Chapter Two: R e v i e w  of Literature 

Chapte r  T h r e e :  Study Azeà 

Cnapter Four: Methodology 

Cnapter Five: Analysis 

Chapter Six: Rationele 

C:ial;ter Seven: Srunmary a n d  Conciasions 

P g -  28 

pg. 31 

pg.  69 

pg. 80 

pg.  85  

pg.  101 



CKAPTER 3 

3.1 PROVINCIAL HIGHWAY MAP 
3.2 LEGALBOUNDARIES O F  TRWCD 
3.3 RELIEF MAP OF DISTRICT 
3.4 AERIAL PHOTO O F  TRPLNSITIONAL ZONE 
3.5 PHOTO OF WET ROCKY FIELD 
3.6 PHOTO OF RANGE LAND AND GRAZING CATTLE 
3 . 7  DIAGRAM OF ESCARPENT VEGETATION PROFILE 
3.8 CANADIAN LAND ImNTORY MAP 
3.9 CL1 I N D E X  

5. i MAP OF FUR TRADE FORTS 
5.2 PHOTO OF AN ALLUVIAL FAN 
5.3 POPULATION DISTRIBUTION IN STUDY AREA 
5.4 MAP OF WILSON CREEK EXPERIMENTG WATERSHED 
5.5 PHOTO OF SUBESCARPMENT S W E  TRAP 
5 . 6  PHOTO OF STREAM SEDIMENT 
5.7 AERIAL PHOTO OF ALLUVIAL FAN 
5.8 ORGANIZATIONAL STRUCTURE FOR DISTRICT 
5 - 9  MAP OF SUB DISTRICTS WITHIN TRWCD 

DIAGRAM SHOWING COMMITTEE MEMBERSKIP 
1.WP OF DAUPHIN LAKE BASIN 
N P  OF DISTRICT DRAINS 
GIiAPH OF DAUPHIN LAKE FISHERY 
PHOTO OF SILT AND ALGAE IN DAUPHIN LAKE 
AERIAL PHOTO OF CRAWFORD CREEK DIVERSION 
PHOTO OF EROSION ALONG OCHRE RIVER 
AERIAL PHOTO OF SEDIMENT IN DAUPHIN LAKE 
MAI? OF BIOSPHERE RESERVE 
PHOTO OF BEAVER PROOF CULVERT 

1: PHYSIOGRAPHIC REGIONS IN THE DISTRICT 
2 :  WATER MANAGEMENT ZONES 
3: AGRICULTURAL DRAINAGE STANDARDS 
4 : CONVEYANCE CHANNELS 



r W e w  of laterature, 
an ovemriew of the utudy au, mtâadology, hiatory 

urd 
rationale for w a t e r  aanagem~rrit 



"The f ederal a n d  provincial j urisdict i o n s  don'  t 

cooperate much on  managing the landscape. The (feds)  have 

a mandate to presen-e the health of the e c o s y s t e m .  The 

ecosystem does n o t  end at the park boundaries. Thaï's the 

essence of it" (Moharib 1999, p 8). These  woras are 

spoken  by Jack Dubois, the pres iden t  of t h e  Manitoba 

Naturalists S o c i e t y  i n  response to a report released by 

.-  ho Canadian Nature Federation in December 1999. The 

report  r a n k e d  R i d i n g  Mountain N a t i o n a l  P a r k  8th out of 

t o n  endangered Canadian nat i o n a l  p a r k s  . C o n f u s i o n  over 

jurisdiction is a main came of poor r e source  management 

a n a  is a c e n t r a l  issue in this thesis. An excellent 

e:xample c a n  be f o u n d  in the r e l a t i o n s h i p  betweeri Riding 

Mountàin National P a r k  and the Turtle River Watershed 

Conservation District. 

The essential role o f  geography in rural land a n d  

water management has never been more evident t h a n  it is 

t oday .  Water and land management techniques form a 

syniciotic r e l a t ionsh ip  and are irrevocably linked. One 



cannot develop a land practices plan without some aspect 

of it a f f e c t i n g  the water, and one cannot develop a water 

management plan without some knowledge and u n d e r s t a n d i n g  

of t h e  surrounding soi1 and vegetation as well a s  land 

pract ices. 

The role of the geographer is e s s e n t i a l  in such  

enaeavors. The geographer  is trained to see the spatial 

r e l a t ionsh ips  between certain variables and how these 

r e l a t i o n s h i p s  affect one a n o t h e r .  T h e  a d v a n t a g e s  of 

s e e i n g  the "big picture" are denied at the micro level. 

T h i s  thesis r ev i ews  t h e  geographic principles ernbodieà in 

a water and land management s t r a t e g y  and assesses tnei r  

v a l i a i t y  in an actual situation. The study area for rhe 

p r o  j e c t  is the T u r t l e  River W a t e r s h e d  Conservation 

Dis tz i c t .  

T h e  Turtle River Watershed Conservation Distr ict ,  

nereafter labelled a s  TRWCD, c o v e r s  a l a n d  area of 2130 

sq. lan (824 miles) and was established on A u g u s t  30, 

1975. It is a diverse  area from a topographical 

standpoint, i n  c h a t  it s t r e t c h e s  from the r u g g e d  east- 

f a c i n g  escarpment of Riding Mountain N a t i o n a l  Park in the 

southwest down t h r o u g h  rolling hills of the sub-  

oscarpment region to the marshy Lowlands on t h e  approach 



t o  Dauphin  L a k e  i n  t h e  n o r t h e a s t .  The primary c o n c e r n s  of 

t h i s  area have a r i s e n  o u t  of :  the a r t i f i c i a l  d r a i n i n g  of 

t h e  l o w l a n d  areas d u r i n g  the past 100 years; loss o f  

tcpsoil b u e  to wind and water e r o s i o n ;  e r o s i o n  a l o n g  

riverbanks a n d  d r a i n a g e  ditches; c h a n n e l  s i l t a t i o n ;  a n d  

t h e  overall gradua1 loss of productivity on these lands. 

It is the a i m  of this thesis to identify the major 

i s s u e s  confront ing  land and w a t e r  management in the 

District, as well as providing some guidance towards a 

water-and- land management p l a n  basec on a n  i n t e g r a t e d  

g e o g r a p h i c  a p p r o a c h .  The body of t h e  t h e s i s ,  t h e r e f o r e ,  

is a r e v i e w  of water m a n a g e m e n t  i s s u e s  and i n i t i a t i v e s  i n  

t n o  i i i d i n g  Mountair!  a r e a  while t h e  f i n a l  s e c t i o n  will 

suggos: a p l a n  f o r  l a n d o w n e r s ,  policy makers, and p a r k  

o f i i c i a l s  t o  work  coge the r  t o  m e e t  t h e  chal lenges a r i s i n g  

- rrom them. 

Tnis thesis i s  concerned w i t h  the u n d e r s t a n d i n g  of 

rihe s i g n i f i c a n c e  of spatial r e l a t i o n s h i p s  between water 

and land management issues i n  t h e  T u r t l e  R i v e r  Watershed 

Conservation D i s t r i c t .  R a t h e r  than looking a t  a problem 

or challenge from one specialized discipline, t h e  

geographer m u s t  look at the whole picture and de temine  

t h e  r o l e  each piece of  t h e  puzzle p l a y s  in t h e  grand 



equation. In this scenario, geography functions as a 

dominant "mega-discipline" which supersedes al1 other 

disciplines. By studying the relationships between human 

a c t i v i t y  and the physical environment, the geographer 

will lose a certain amount of detail, but w i l l  gain f a r  

more in terms of overall understanding of t h e  problem 

:han could ever be gleaned from one individual study in 

one individual discipline, as chronicled in Livingstone's 

study, "The Geographical Tradition" (1992) . 
It is imperative to place any research into a 

cheoretical frarnework. The issues of jurisdictional 

diversity, water management priority, stewardship 

responsibility and sustainable development are al1 

aadressed in Gro Harlem Brundtland's United Nations 

report, "Our Common Future" ( 1 9 8 7  ) . It is in ihis reDort 

'char the term "sustainable development" was originally 

roineci and defined. According to Brundtland, sustainable 

àovelopment is "development that ensures that the needs 

of ~ h e  present are met without  compromising the ability 

of f u t u r e  generations to meet t h e i r  own needs" 

( B r u n d t l a n d  1987, p 8 )  . 
The Brundtland report also stresses that t h e  

t r a d i ï i o n a l  way of tacklinq an environmental problem must 



be challenged and re-evaluated. "Until recently, the 

planet was a large world in which human activities and 

their effects were neatly compartmentalized withir! 

nations, within sectors (energy, agriculture, trade) and 

within Droad areas of concern (envircnmental, economic, 

social ) . T h e s e  compartments have begun to dissolve. This 

applies in partlcular to the various global 'crises' tnar 

have seized p u b l i c  c o n c e r n ,  p a r t i c u l a r l y  over t h e  past 

ciecade. These are no t  separate crises : an environmental 

crisis, a development crisis, an energy crisis. They are 

a l 1  one." (Brundtland 1987, p 4 )  The suggestion relevant 

îo our purpose is that the old ways of dealing with 

problems such  as water management must not be consiaered 

as che only ways, ana that a paradigm shift frorr. the 

specif ic  to the general is essentiai if the essential 

?erspective is to be achieved. 

The Brundtland report supports this idea in terms of 

resource management when it States, "Environmental 

stresses are linked to one a n o t h e r .  For example, 

aeforestation, by increasing run-off, accelerates soi1 

erosion and siltation of rivers and l a k e s .  Air pollution 

and a ç i d i f  ication play their part in killing forests and 

l a k e s .  Sucn links mean t h a t  several d i f f e r e n t  problems 



must be tackled simultaneously. And success in one area, 

süch as forest protection, can improve chances of success 

in another area, such a s  soi1 conservation. " (Brundtland 

1987, p 37). 



Section 2.1 Introauction 

Tne study of water in general, and water management 

in particular, has had 2 long and varied history. Water 

is essential to the basic health and nutritional needs of 

al1 living things. This review of literature wi11 

restrict itself to a selective line of relevant studies. 

The studies r e v i e w e d  a re  p r i m a r i l y  North American, 

specifically agricultural r ipar ian management studies 

published over the last 30 years. T h i s  timeline is n o t  

aeliberate, but reflects the fact that riparian water 

management, as a sub-discipline of water management, is a 

recent phenornenon. 

The single rnost important issue facing the Turtle 

River Watershed Conservation District is erosion and loss 

of quality agricultural lanas due Co near-sighted 

manaqement of the Stream corridors and drainage ditches 

in the District. It is easy to get sidetracked by other 

issues that impinge on the District Board's time and 

resources, so it is essential to realize that an 

intelligent and integrated approach to managing the 



District's riparian zones will lead to less erosion and 

blockage of drains. The following section reviews some of 

the research that has been undertaken in the broad area 

of riparian zone management. 

Section 2 . 2  General Review of Water Management 

R i p a r i a n  zones, defined by Gregory et al. as 

"narrow, ribbon-1ike networks of streams and rivers 

intricately dissecting the landscape and accentuating the 

interaction between aquatic and terrestrial ecosystems" 

(7-991, p 5 4 9 ) '  have been studied qui te  extensively i n  

n a t u r a l  environments s u c h  as the American Pacif ic  

Northwest . However, relatively few q u i v a l e n t  studies 

have b e e n  u n c i e r t a k e n  i n  Canada. 

An exception to t h i s  is de Villiers' research 

püblished in 1999. De Villiers' work is a global survey 

2s to the state of the worldfs water supply, quantity and 

most importantly, quality. It assesses areas of the world 

iri which water supply and management are becoming or w i l l  

become crucial issues. Although the study Eocuses 

primarily on the developing world, there are enough 

examples from North Arnerica to show that proper watler 

management is a truly worldwide concern, even for a 



country as "water rich" as Canada. As Paul G l e i c k  warns 

iil de Vi l l iers '  book, "You have t o  look a t  t o t a l  

resources , r e n e w a b l e  resources, usable renewable  

resources, t h e  ability t o  transfer w a t e r  f r o m  w a t e r - r i c h  

t o  water-poor places, the aevelopment level of the 

econorny, the annual consumption, a n d  t h e  deprivation 

level, a l 1  matched against population t r e n d s  a n a  economic 

resources. Nhen you do tha t ,  y o u f l l  see t h a t  there  are 

crises in many places" (de Villiers 1999, pg 5 6 ) .  The 

foliowing review of literature addresses the different  

wâys in which riparian mananagement c a n  be attempted. 

T h e  studies tend tc fa11 into a number of broad 

categories.  T h e s e  categories are: the ecolog ica l  

f m c t i o n s  of stream corridors; t h e  values of  human use ;  

-,ho planning a n a  design of stream corridors; and exàmples 

cf site specif ic  stream cor r idor  regulations which deal 

w i y h  t h e  study area of the T u r t l e  R i v e r  Watershec! 

Conservation D i s t r i c t .  Examples follow from each of these 

k o d d  sLudy areas. 

Section 2.3 Review of Ecologiczl Functions of Stream 

Corridors 



Gregory et a l .  wrote the definitive art icle on the 

ecological functions of stream corridors. It is an 

excellent primer for those who know very L i t t l e  on t h i s  

relatively new sub2ect (Gregory et al. 1091). Brown and 

Krÿgier have w r i  t t en  several articles on the importance 

cf riparian vegetation on stream temperature and the 

e f f e c t s  of clear cuzting on the  ecosystem (a rown and 

Kryg ier  1970) . 
Smith and Hellmund ( 1 9 9 3 )  have edited a book 

ontitled "Ecology of Greenways: Design and Function of 

L i n e a r  Conservation Areas" which i s  considered an 

essent ia l  reference to this topic. The term "Greenway" 

Ls 2 ~ 2 è  here t o  describe the delicate and distinctive 

ecosystem that i s  more cornmonly known as a " r i p a r i a n  

zor!eU. Labaree srnarizos the concept of Greenways in a 

handy, quick reference p a m p h l e t  (Labaree 1992) . Char les  

Lirtio's book "Greenways for America" celebrates the 

values of r i p a r i a n  zones ( 1 9 9 0 )  and provides many 

exanples of streams that have been well rnanaged. 

Another important topic is the human value piaced on 

stream corridors, During discussions w i t h  t h e  Turtle 

River Watershed Conservation District Board, concern was 

raised over the aesthetic v a l u e  of the streams and d r a i n s  



i n  t h e  D i s t r i c t  a n d  how r e c r e a t i o n a l  aspects of t h e  w a t e r  

n e t w o r k  c o u l d  be c o n s i d e r e d  a l o n g  w i t h  the practical 

drainage and erosion issues. Much research has b e e n  

r e c e n t l y  u n d e r t a k e n  i n  this area. A l e x a n d e r  et  a 2 . k  

book o n  designing the ideal community has a chapter on 

"Access to Water" and how stream buf fers should r e m a i n  i n  

conmon o w n e r s h i p  (Alexander et  a l .  , 197 7 ) . 

S e c t i o n  2 . 4  R e v i e w  of S t r e a m  Corridor D e s i o n  and  P l a n n i n g  

An important aspect of w a t e r  management is i n  the 

actual d e s i g n i n g  and p l a n n i n g  of s t r e a m  corr idors .  The 

vast m a j o r i t y  of the r e s e a r c h  e n c o u n t e r e d  f o c u s e s  upon 

this top ic .  This area of research is âlmost e x c l u s i v e l y  

t n e  domain of e n g i n e e r s ,  b io log i s t s  a n d  u r b a n  p l a n n e r s .  

This is not to belittle their work, but it usually means 

zhat they bring a n a r r o w ,  special is t  focus when a n  

intograted approach is required. Ferguson' s 1991 article 

discusses t h e  t e c h n i c a l i t i e s  i n v o l v e d  i n  r e c l a m a t i o n  

r e c h n i q u e s  s u c h  as "corridor r e s e r v a t i o n " ,  a p r o c e s s  b y  

whicn a targeted riparian zone  i s  paradoxically r e t u r n e d  

t o  a n a t u r a l  s ta te  u s i n g  a r t i f i c i a l  means. C r o o n q u i s t  a n d  

Brooks (1993)  looked a t  h a b i t a t  d i s t u r b a n c e  t o  bird 

c ~ m r n u n i t i e s  i n  riparian corridors, and discovered that an 



undisturbed corridor at least 25 meters across was 

necessary for sensitive bird species, and that a 

naturally vegetated stream corridor at least 125 meters 

ir. width was essential to support the full complernent of 

B i r d  c o m r n u n i t i e s  expected in central Pennsylvania. This 

a r t i c l e  is representative of t h e  type of article t na t  I s  

mosc common in dealing with fauna along stream corridors. 

Amcher example is Blakesley and Reese's art ic le  on avian 

use of campgrounds in r i p a r i a n  zones (1988) . It suggests 

t na t  riparian zones are used more than any other habitat 

Sy wildlife in western North America, and that soi1  

eros ion,  trampling, vegetâtion removal, road construction 

an2 tirber hàrvesïing al1 contribute to the degradation 

of riparian zones (Blakesley and Reese 1988, p 399). 

Ccn~z, ec al.'s article is one of the few papers chat  

Qeals with the sustained management of stream corridors 

and how to maintain a nealthy riparian zone (1987). 

Section 2.5 Review of Site-Specific Management Plans 

Fnother focus of conern dealt with in the literature 

depicts individual sites and specific examples on a local 

scale. Most of these studies are, as mentioned, American 

and focus on the Pacif ic  Northwest. The Columbia River 



Gorge Commission's report is representative of such a 

stuay (1992) . Keller and Hof iman1 s paper of fers a case 

s t u d y  of an urban stream corridor restoration i n  North 

Cdrotina (1977)  . Desert ecosystems, ofteri forgotten w h e n  

discussing r i p a r i a n  zones, are addressed in tne tn i rd  

cha-ter of Gorets book ( 1 9 8 5 ) .  Although nor dealt w i t h  

cc  311 i n  t h i s  t h e s i s ,  i t  is important t o  n o t e  tnarr 

desorts are unique, but tend to be overlooked in riparian 

s t u C i e s  . Canadian examples of a semi-aria grassland 

riparian area can be seen in the studies of the Oiciman 

Siver Lr! Soutnern Alberta and the problems faced in 

irrigating a r e g i o n  w n i c h  could n o t  n a t u r a l l y  support 

zg~iculznre. Russell's h i s t o r i c  arcount of life along t h e  

C l d n a n  river a n d  tne c h a n g e s  r e s u l t i n q  from irrigation 

p r c j e c t s  provides 2 unique "before and af ter"  look a t  

grasslanci r ipar ian  zones in a semi-arid region(Russe1I 

1987). The Oldman River is also the subjecc of a Federal 

stuay examining the effects o f  irrigation and the 

sssociated dams and reservoirs (Ross, 1 9 9 2 ) .  Tellmen et 

3 2 . ' ~  cechn ica l  report  on the U.S.  Department of 

Agriculture deals w i t h  the of t en  overlooked aspect of 

r i p a r i a n  zones in t h e  "Urban-Rura l  I n t e r f a c e "  (1993). 

Dobson and Bock's handbook on watershod management stands 



out as one  of t h e  few distinctly Canadian manuals for the 

c o n s e - r v a t i o n i s t  (Dobson and Beck  1999). Not only does it 

deal with the common problerns of r i pa r i an  management, but 

t also Looks a t  t h e  working r e l a t i o n s h i p  between t h e  

water-, carbon-, n i t r o g e n - ,  s u l f  ur- and phosphorus-cycles 

ana how the habitat su r round ing  a riparian environment 

car; affect the entire w a t e r s h e d ' s  health. Johnson  et  

al.'s report on the first North American Riparian 

Confe rence  is a general technical report d e a l i n g  w i t h  t h e  

major issues that emerge when riparian zones are s t u d i e d  

( 1 9 8 5 j .  Omernik e t  a l ' s  a r t ic le  is u n i q u e  i n  t h a t  it is  

one of t h e  f e w  d i s s e n t i n g  views, s u q g e s t i n g  that t h e  

degree cf s u p e r i o r i t y  of f o r e s t e d  r i p a r i a n  zones r e l a t i v e  

tc n o n - f o r e s t e d  r i p a r i a n  z o n e s  i s  n e g l i g i b l e  (1981, p  

2 2 7 ) .  Mosc of the water management s t u d i e s  d e a l i n g  with 

r i p a r i a n  zones show a s t a t i s t i c a l l y  s i g n i f i c a n t  

d i f  f e r e n c e  between t h e  biodiversity of n a t u r a l l y  

vegetated z o n e s  as  opposed t o  those which have  been 

substantially interfered with. 

The books a n d  articles herein b e f o r e  cited have 

studied t h e  topic of riparian water management from a 

aecidedly American p o i n t  of view. More regionally 

relevant research w i ï l  now be examined. 



On a more reg iona l  level, t h e  Manitoba Mode1 Forest 

N e t w o r k  (MMFN) h a s  emphasized the impor tance  of b u f f e r  

z o n e s  a l o n g  the Moose River i n  terms of p r o t e c t i n g  fish 

habitat f r o m  logging  (MMFN 1993) . Aithough this is not in 

t h e  immediate study area of the t h e s i s ,  i t  is i n c l u a e d  as  

â representative example of t h e  type of riparian research 

wnich is carried on  i n  t h e  Province of Manitoba. 

T h e  study area for  t h i s  thesis, t h e  T u r t l e  River 

Watershed Conservation District (TRWCD) , is discussed in 

much more d e t a i l  i n  t h e  next chapter. Lt is f o r t u n a t e  

chat rnis s t u d y  ares nas been a popular one f o r  students 

and - rofessors  of n a t u r a l  r e s o u r c e  management, because 

ihere has been much  research on t h e  R i d i n g  Moilntain a n d  

Escarpment areas. T h e  most well known of these studies 

has been the research done on Wilson C r e e k .  T h e  va r ious  

studies which were conducted over a 25-year period are 

s u m a r i z e d  in t h e  Summary Report  of t h e  Wilson C r e e k  

Experirnenta-l Watershed Study 1957-1982 (Newbury 1 9 8 3 ) .  

Thomlinson' s report on research activities in t h e  Wilson 

C r e e k  watershea gives tne r e a d e r  a n  overview of a c t i v i t y  

a t  the s tudy  site (Thomlinson 1967 ) . 

Another i m p o r t a n t  s t e p  towards a water management 

p l a n  was Greg Bruce's survey of the subescarpment region 



East of Riding Mountain National Park ( B r u c e  1984). In 

this study, Bruce examines the various so i1  management 

techniques employed by the agricultural c o m u n i t  y and 

evaluates their effectiveness i n  terms of c o n s e r v a t i o n .  A 

summary of the major soil-water management problerns w a s  

a l s o  completed, and provides excellent background for c 

D i s L r i c t  - w i d e  water management plan. Mackling' s report on 

potential sites for  the demonstration of conservation 

t e c n n i q u e s  i n  the same study area b u i l d s  o n  B r u c e ' s  w o r k  

and  bridges the gap between theory and practice in water: 

management (Mackling 1987) . 
The Dauphin Lake B a s i n  Advisory Board (DLBAE3) is 

another stewardship organization in t h e  vicinity of the 

str?dy area. Its main concern is to "reduce sediment and 

n ü r r i e n t  ioading to Dauphin Lake and to create and 

Freserve habitat in the Basin" ( E w a s h k o  1 9 9 6 ) .  The 

Aav i so ry  B o a r d  has produced n u m e r o u s  reports on w a t e r  

qüality in the Basin ovex the past ten years. One of the 

more important reports to corne out of the B a s i n  was t h e  

1 9 8 9  Planning Report, which reviewed the major challenges 

in the Bas in  and provided t e n t a t i v e  solutions t o  these 

c h a l l e n g e s  (DLBAB 1989)  . DLBAB' s Stream Rehabilitâtion 

Program Planning Report  for 1996-97 is representat ive of 



the work done in t h i s  active but politically w e a k  

organization (Ewashko 1096). 

A review of t h e  relevant literature in respect to 

the land adjacent to the Manitoba Escarpment would noî be 

cornplete without some mention of the research produced by 

Ridlng Mountain National Park. The presence of a national 

park at the neadwaters of many of the strems that empty 

i n t o  Dauphin Lake can result  in jurisdictional conf lict 

and uncertainty in terms of watershed-wide plans and 

conservation program init iated by the Turtle River 

Warersned Conservation District and the Dauphin Lake 

Basin Advisory Board. Despite this ,  the Park has 

perfoLmeci invaluable research in terms of habitat 

protection, wildlife management, and erosion and sediment 

c o n x o l .  The wardens in charge of water management are 

confident that the processes affecting the Clear Lake 

Basln are understood and f u l l y  researched (Rousseau 1999) 

and tna l  the major issue and basis of future research 

lies w i î h  the sïreams which f l o w  northeastward off the 

oscarprnent and empty into Dauph in  L a k e .  A s t u d y  

representative of the work unde r t aken  by Park off i c i a l s  

is t h e  Ecosystem Conservation Plan, revised in 1997 

( T a r l o t o n  1997). 



Section 2 .6  C o n c l u s i o n  

This review of literature stretches from the most 

gerieral aspects of water r e s o u r c e  management t o  t h e  most 

spec i f i c  s t u d i e s  d e a l i n g  w i t h  the T u r t l e  River Watershed 

Conservation, Riding Mountain National Park, and the 

water  t h a t  f l o w s  between these jurisdictions. As 

mentioned in the introduction to t h i s  chapter, i f  w e  were 

to look at the dates on the articles in this review of 

iiierature, it would s t r i k e  us t h a t  the vast m a j o r i r y  of 

t n e m  are from t h e  1990s, a f e w  from the 1980s, and only 

one o r  two appear in the 1970s. This is r e p r e s e n t a t i v e  

of r h e  fact t h a t  riparian research is a v e r y  r e c e n t  sub -  

aiscipline a n d  will c o n t i n u e  t o  evolve and adapt w i c h  

eacn new s tuc iy .  The more r e s e a r c h  that is conducted 

aesling w i t h  the delicate b a l a n c e  between water and iand, 

Che better informed will we be wnen management decisions 

have c c  be made. 



S e c t i o n  3 .1  I n t r o d u c t i o n  

T h e  p a r a m e t e r s  o n  which t h i s  thesis is based were 

set u p  by t h e  P r o v i n c e  o f  Manitoba i n  August 1975  wnen 

t h e  T u r t l e  River Watershed Conservation Dis t r i c t  w a s  

establishea by a n  Oràe r - In -Counc i1  of t ne  P r o v i n c i a l  

Cabinet. It is  located i n  Sou thwes t  Manitoba, south of 

Dauphin Lake  and East of R i d i n g  Mountain National Park.  

F i g u x e  3.1 outlines the boundaries of t h e  District on a 

provincial hignway map and  shows  a p o r t i o n  of C h e  

sur rounding  area. The District  covers a n  area of 2130 su. 

km (824  sq m i l e s )  ( J e n k i n s  1979 ,  vil. 

Figure 3.2 is a rnap p r o d u c e d  by t h e  District .  I t  

h i g h l i g n t s  t h e  l e g a l  b o u n d a r i e s  of the D i s t r i c t  a n d  

includes t h e  v a r i o u s  R u r a l  M u n i c i p a l i t i e s  which f a 1 1  

gndor i t s  j u r i s d i c t i o n .  fncluded are  the RM's of 

Lawrence, Dauphin, Ochre River, Ste. Rose, Alonsa, 

McCreary anc! R o s e d a l e .  It is  a l s o  i m p o r t a n t  t o  no te  t h a t  

approxirnately 25% of the District l ies w i t h i n  t h e  area 

and jurisdiction of Riding M o u n t a i n  National Park. This 





FIGURE 3.2 LEGAL BOUNDARIES OF DISTRICT SOURCE: TRWCD 



becomes important when policies developed by t h e  District 

a r e  implemented and are subjected t o  unanimous approval 

encompassing t h e  e n t i r e  watershed. 

T h e  headwaters of dl1 t h e  strearns i n  t h e  Distr ict  

are found i n  t h e  Uplands  of  R i d i n g  Mountain National 

P a r k .  T h e  maximum e leva t ion  i n  t h e  Southwest of t h e  

D i s t r i c t  is 675 rn above sea l eve l .  T h e  topograpny changes  

Cramatically as the elevation drops a t  the Manitoba 

Escarpment from 600 meters t o  360 m above sea level .  T h i s  

is seen clearly i n  t h e  rel ief  map of t h e  District, Figure 

3 . 3 .  

The Turtie River Watershed Conservation District can 

j e  ubdiv ided  into four  unique a n d  separate area: based 

or! physiography. Generally speaking, t h e  four zones run 

norr'n t o  south, with frreo One covering t h e  easternmost,  

a n d  Area Four t h e  westernmost portion of the  District. 

Figure 3 . 4  is an aerial photograph t a k e n  in 1996 of the 

cown of McCreary and its surroundings. It clearly shows 

t he  c i ramat ic  changes in topoqraphy in t h e  District. T h e  

aark-ïoned, rough-textured q u a l i t y  of t h e  escaqment  in 

t h e  bottom le f t  (southwest) corner of the photo gives way 

to rhe mixed environment of farm a n d  pasture land. T o  t h e  

right ( e a s t )  of t h e  town of McCreary, t h e  beach ridges 



FIGURE 3.3 RELIEF MAP OF TURTLE RIVER WATERSHED CONSERVATION DISTRICT 
SOURCE: JENKINS 1979 





a n d  till deposits of t h e  l o w l a n d s  can be c l e a r l y  seen. 

T h e  c h a r a c t e r i s t i c s  o f  each of t h e  fou r  p h y s i o g r a p h i c  

r e g i o n s  of t h e  District will now be d i s c u s s e d .  

S e c t i o n  3.2 Lowlands 

T h e  Lowlands zone includes a l 1  of t h e  a r e a  below the 

30C m as1 contour. T h i s  area c o v e r s  t h e  greatest amount 

of land i n  t h e  D i s t r i c t  and s t r e t c h e s  frorn t h e  eastern 

border of t h e  District down t o  t h e  southern border, which 

r u n s  between McCrea ry  and  Kelwood. Drainage is classified 

a s  v a r y i n g  from poor to good, and the surface deposits 

Vary frorn stone-free t o  e x t r e m e l y  s t o n y .  T h e  s u r f a c e  

mineral so i1  t e x t u r e  ranges  f r o m  grave1 t o  c l a y ,  a l t h o u g h  

ihere is a high p e r c e n t a g e  of f i n e  l a c u s t r i n e  d e p o s i t s  i n  

this zone ( V i t i k i n  1990,  p 3 )  and t h e  area is domina ted  

by very fine s a n d y  loam, e s p e c i a l l y  of t h e  Plum Ridge  

series ( M i l l s  and  Smi th  1 9 8 1 )  . T h e  m o s t  comrnon p r o f i l e  i n  

this zone is t h e  g l e y e d  c a r b o n a t e d  Rego Black Chernozem, 

w n i c h  s u g g e s t s  a h i g h  w a t e r  table ( M i l l s  and Smith  1981). 

While there is a wide range of v e g e t a t i o n  found  i n  

the lowland zone, t h e  primary u s e  of t h e  land is  for 

q r i c u l t u r e .  The n a t u r a l  v e g e t a t i o n  i n c l u d e s  aspen, 

balsam poplar, sedges, willows a n d  meadow grasses  ( M i l l s  



and Smith 1981). The q u a l i t y  of the surface texture 

dictates whether the land is used for cereal crops, 

forage crops, or pasture land. A l a t e r  section on 

Canadian Land Inventory goes into more detail concerning 

the different classes of land capability in t h e  District. 

The parent material is made up of glaciolacustrine and 

a l l u v i a l  deposits as well as tiil  deposits. The bedrock 

is ciorninated by Jurassic shales, interspersed w i t h  

limesione ana sandstone layers (Vitikin 1990, pg 2). 

Figure 3.5 is a photograpn of a field in t h e  lowlands. It 

is important to note the stoniness of the soi1 as a 

result of glacial till deposition, as well as the 

presence of water in the field due Co a wet spring and 

saturated soi1 conditions. 

Section 3.3 The Subescarpment 

This zone constitutes a narrow band of terrain 

5etween the 300 ana 360 m contours. Provincial highway # 5  

roughly separates the Lowlands zone from the 

Subescarpment zone. Lt is characterized by the presence 

of alluvial f a n s  and beach ridges. Alluvial fans are "fan 

shaped deposits of coarse alluvium (sand and gravel) laid 

down by a Stream where it issues from a constricted 
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course as from a g o r g e  o n t 0  a more open valley o r  a 

p l a i n "  ( C l a r k  1990, pg 9 ) .  Alluvial fans wi11 be 

d i s c u s s e d  i n  greater detail i n  a later s ec t i on .  The base 

of the escarpment is dominated by a dec iduous  fo re s t .  T h e  

dominant species is trembling aspen, a l though  hardwood 

mixes of e h ,  g r e e n  ash and Manitoba maple are also found 

in this transition zone (Tar le ton  1997, pg  3 .  The soi1 

texwre ranges £rom sandy loam to silty clay scils ,  w i t h  

a higher percentage of coarse-grained materials t h a n  i n  

t h e  lowlands ( V i t i k i n  1990,  pg 3 ) .  As i n  the L o w l a n d s ,  

lana t h a t  has good drainage and soi1 q u a l i t y  is used for 

cereai grains o r  f o r a g e  crops. M a r g i n a l  land i s  used as 

p a s r u e ,  and land n e a r  tne escarpment w h i c h  nas  a h igh  

slope and rough t e x t u r e  is  l e f t  undeveloped. This area 

hcs well developed and defined S t r e a m  channels with 

moderate gradients.  Along  t h e  Ochre and T u r t l e  Rivers, as 

well as  a l o n g  a number of smaller strearns in this zone, 

loams of the T u r t l e  River series are f o u n d .  These r i c h  

riparian zones  feature gleyed regosols with layers of 

dark o r g a n i c  matter. Maple, elm and ash trees are common 

along t h e  riverbanks (Mills and S m i t h  1981). Soi1 

dra inage  ranges from good t o  imperfect .  Figure 3.6 is a 

photograph of cat t le  on pasture  l a n d  in t h e  Subescarpment 





region. The slope and stoniness increases on the 

approaches to the escarpment. The q u a l i t y  of t h e  l a n d  

t e n d s  t o  decrease i n  

prouuce field crops, 

ultimately Pasture  only  

escarpment . 

capability from being able to 

to producing forage crops and 

for cattle near the base of the 

Section 3.4 The Escarpment 

This is a steeply sloping band of land between the 

Subescarpment and the uplands areas. T h i s  area e x t e n d s  

ont0 Riding Mounta in  N a t i o n a l  Park, a n d  t ne r e fo re  i s  

silS jeczed to some jurisdictional overlay . T n e  e leva t ion  

ranges £rom 360 to 600 m. Shale  outcroppings on the east 

facing slope are the primary source of the alluvial fan 

inarerial a c  the bottom of the escarpment. The soi1 

f e x t u r e  is the same as t h a t  of che Subescarpment region. 

in t h a t  it is made u p  of sandy loams a n d  silty c lays .  B u r  

oak a n d  j ackp ine  are common alonq t h e  eastern edge of t h e  

escarpment, where luvisolic and chernozemic soii profiles 

CO-exis t  (Mills and S m i t h  19811. i3each ridges and 

alluvial deposits are common at the base of this zone. 

Section 3.5 Uplands 



T h e  Uplands  area lies completely within R i d i n g  

Mountain N a t i o n a l  Park, and is characterized by a 

hummocky moraine topography. Covering most of the Park is 

the aspen-white spruce association of the boreal m i x e c i  

wood f o r e s t .  Aspen poplar dominate the aspen stands, 

associared with white birch, while balsam fir and bur  oak 

occupÿ no r th -  and s o u t h - f a c i n g  slopes. B l a c k  spruce and 

carnarack dominate the shallow wetlands, and j a ckp ine  

occurs in a drier, drained area of iimited extent in the 

eastern section of the Park (Tarleton 1997, pq 1 3 )  . The 

elevation ranges from 600 t o  675 meters. T h e  bedrock 

g e o i o q y  is primariiy made up of Cretaceous s h a l e s  

( V i t i k i n  1990,  pg 2 ) .  Most of t h e  u p l a n u  soi: is  

classified as the Waiïville series of Orthic G r a y  

Suvisols, characterized By strongly c a i c a r e ~ u s  rnedium- 

Eextured till (Mills a n d  Smith 1 9 8 1 ) .  S i m e  this area 

f a l l s  under Federa1 j u r i s a i c t i o n ,  tne water management 

plan must respect the fact tnat a n y  c o n s e r v a t i o n  

pract ices  u n d ê r t a k e n  within t h i s  zone must meet w i t h  

approval from the Park administration. A summary of al1 

of these f o u r  zones and their vegetative and soi1 

characteristics is presen ted  in Figure 3 . 7 .  



FIGURE 3.7 VEGETAlTON PROFILE AND SOlL CONDITIONS FROM THE ESCARPMENT TO THE LOWLANDS 



In addition to the identification of the four 

physiographic regions of the District, the Canadian Lând 

Inventory is a helpful guide for determining which areas 

of the District s h o u l d  receive priority attention by the 

Boara. Figure 3.8 is a map of the CL1  soi1 suitability 

classification for agriculture. Class 1 represents land 

best sriitea for agriculture, and Class 7 land is  least 

suited for agriculture. Organic  soils, such as fens and 

bogs, are designated C l a s s  O and are  n o t  included in the 

overall inventory. According to the index, (Figure 3.9), 

classes 1 - 4  are  considered capable of supporting f i e i d  

crops; tney receive the highest p r i o r i t y  service by the 

3oarc. Classes 5-6 are able to support only p e r e n ~ i a l  

fcrage crops and pasturage, and are accorded second 

h i g h e ç t  p r i c r i t y  by the Boarc. Class 7 land cannot 

support either forage or field crops and is subject to 

the lowest priority. 

Section 3 . 6  C o n c l u s i o n  

This chapter has provided a general overview of the 

area stuaied i n  this paper. It has appraised the 

goographical location of the Turtle River Watershed 

Conservation District in relation to the Province of 



FIGURE 3.8 CANADiAN LAND INMNTO RY OF SûlL SUiTABlLflY FûR AGWLTURE 

SQURCE: CANADIAN LAND INVENTORY 1968 





Manitoba, and h a s  presented a basic overview of its 

physical geography. 



T h i s  sect ion discusses the ra t iona le  for ,  and 

Dzckground of ,  t h e  e n t i r e  pro jec t ,  and t ne  methods 

employed once primary reseorch began. 

The o r ig ins  of t h i s  research began i n  January 1999, 

subsequent t o  a meeting w i t h  D r .  Ian Dickson of t h e  

Provincial Forestry Branch . Subsequent meetings w i t h  Phi1 

Weiss and Wayne Hildebrand of t h e  Conservation D i s t r i c t s  

program, based in Gladstone, NB led to S t e .  R o s e  du Lac 

and t h e  Turtle River Watershed Conservation District, 

~ a n a q e d  a t  t h e  time by Mike Bcychuk. The Distr ict  was in 

need of a Water Management P l a n ,  and had been planning t o  

c rea te  one ever  since t h e  D i s t r i c t ' s  Manaqernent P l a n  w a s  

wri t ten in 1988.  It  w a s  unclear a s  î o  t h e  appropriate 

parameters of a  water management plan, s ince  none had 

Been w r i t t e n  f o r  the D i s t r i c t  before, and the re  was n o  

generic s t a n d a r d  plan a t  t h e  time, that  could be used 

t r i t h  mminor modifications from D i s t r i c t  t o  District- An 

added l eve l  of  d i f f i c u l t y  w a s  presented by the unique 

topography of t h e  District, w h i c h  featured t h e  Manitoba 



Escarpment to the west, Dauphin Lake to the north, and a 

series of lowland areas at elevations in between. On t h e  

management level, the fact that 25% of the District f a l l s  

under the Federal j u r i s d i c t i o n  of Riding Mountain 

National Park caused furtner d i f f i c u l t y .  

1 w a s  decided that the best possible course of 

acrion in developing a water management plan for che 

Board was t o  develop an inventory of t h e  Districtf s 

resources. Two basic methods were invoked; review of the 

appropr ia te  literature, and qround-truthing. In addition 

t o  scholarly reports o n  water resource management, 

nümerous  practical publications have been produced by a l 1  

levels of g o v e r m e n t  i n  t h e  region. These  include a n m a l  

reports from R i d i n g  Mountain National Park, Soi1 Surveys 

à C a n a d i a n  Land Inventory r e p o r t s ,  as well as aer ia l  

photographs a n d  other remote s e n s i n g  data. 

Ground-truthing involved p e r s o n a 1  surveys of t h e  

District from June to September of 1 9 9 9 .  These surveys 

were carried out on occasion, by the author alone 2nd on 

other occasions, with the help of Sheldon Anderson, the 

manager of the T u r t l e  River  Watershed Conservation 

S i s t r i c t .  Dur ing  these informa1 surveying exercises, the 

District' s resources and topography became f amiliar t o  



the author. This greatly assisted the development of an 

effective and insightful plan with regards water 

management in the District. 

While the 1999 ground-truthing exercises were being 

czrried out, the accumulated data were augmented anà 

complemented by the appropriate l i t e r a t u r e  germane to 

water ~mnagement . 
In t h e  course of development of a w a t e r  management 

plan for the T u r t l e  River Watershed Conservation 

District, the wider issues of water management from a 

geographic point of view were also addressed. This thesis 

àeals with the issues facing water resource managers ana 

the role that the geographer can play within the 

frarnework of water management . The pro j e c t  raised 

inportant issues surrounding jurisdictional cupremacy and 

tiie impact that many Ievels of government exert on a 

trâïershec! as well as the role and responsibility that 

individual landowners must assume to ensure its future 

fünctionality and health. 



C h a n t e r  F i v ~  

Section 5.1 History of Water Management in the Study Fsea 

5.1.1 Introduction 

In order  to understand the current issues and 

challenges faced by the Turtle River Watershed 

Conservation District and Riding Mountain National Park, 

z review of the natural and c u l t u r a l  h i s t o r y  of the 

regiori is essential. For the purposes of t h i s  paper, Che 

review w i l l  begin 

c h e  p r e s e n t  ( b o p .  ) 

recede in southern  

at approxirnately 12 000 years before 

when the Laurentide ice sheet Segan to 

Manitoba. 

5.1.2 Quaternary Research 

According to pollen analyses of iake bottom 

sediments in Riding Mountain National Park, three 

distinct periods of post-glacial vegetational devolopment 

can De indentified ( T a r l e t o n  

L a u r e n t i d e  i ce  sheet receded t o  

hummocky t i l l  landscape dotted 

grave1 and clay deposits w a s  

1997 ,  pg 1 2 ) .  As the 

the nortneast, the barren 

w i t h  boulder till, sand, 

exposed. Spruce-dorninated 



forests q u i c k l y  established themselves on the exposed 

till. This p e r i o d  lasted from a t  least 11 000 to 10 500 

years b . p .  (Ritchie 1976, p 1804). This p e r i o d  f e a t u r e d  

birch, poplar  and ash, along with lower nmbers o f  

j u n i p e r ,  willow and hazelnut. These w e r e  succeeded by 

cieciduous c o m n i t i e s  of o a k  and elm. B e t w e e n  12 000 anci 

10 000 years  b.p .  many species of w i l d l i f e  estalishea 

thernselves, Fish, insects and rnammaIs w e r e  auick to 

invade trie evolving habitat. Large mammals s u c h  as moose 

ana woolly mammoth brought early human hunters i n t o  this 

r eg ion  a s  well ( T a r l e t o n  1997, p 1 4 ) .  

From 10 500 years b o p .  to 6000 years b . p .  the 

clinate became warmer ana drier as a result of the 

n o r t h e r l y  shift of tne sumrner positior! of the polar 

Zronz.  T n e  dr ier  c o n d i t i o n s  c a u s e d  numerous lightning 

f i res ,  r e d u c i n g  much of  t h e  spruce-dominated forest t o  

grcssland and ta11 grass p r a i r i e .  This herb dominated 

period consisted mainly o f  Artemisia, Chenopodiineae, 

Gramineao and N r o s i e a e  ( R i t c h i e  1976) . =ter 6000 years 

b - p .  the herb cover, a l o n g  with b i r c h  species, w a s  

p a r t i a l l y  succeeaed by Cory lus  and Quercus. Elk, 

pronghorn ante lope  and long-horned bison p r o v i d e d  a 

reliable food s o u r c e  f o r  t h e  aboriginal groups  w h o  moved 



i n t o  this area- T r a n s f o r m a t i o n  by £ire w a s  c o n t i n u e d  by 

t h e  aboriginal peoples t h r o u g h  extensive burning. T h e  end 

result was the ultimate replacement of s p r u c e  forest  by 

grasslana a s  the dominant vegetation cover for this 

perioci. 

From 3000 years b . p .  t o  t h e  present, t h e  area has 

e x p e r i e n c e d  a gradua1 r e t u r n  of forest conditions- As 

e a r l y  as 6000 years ago, t h e  pollen record shows a steady 

aecrease of grasslands as t h e  dominant vegetation type 

(?.artleton 1997, pg 12). As the polar front moved south, 

cooler ana wetter climate conditions led to the spread of 

the aspen  parkland zone into upland  areas,  the migration 

cf dec iduous  forest alonç river a n d  S t r e a m  banks to 

crea te  n a t u r a l  b u f f e r s  a long  riparian z o n e s ,  and the 

giraaual development ol mixed fores t  in its current 

distri~ution. Since 2000 years b . p .  s p r u c e ,  p i n e  and 

a laer  have mainta inec?  a distribution s imi lar  t o  that of 

the present ( R i t c h i e  1 9 7 6 )  . 

5.1.3 European S e t t l e m e n t  

The earliest influx of European e x p l o r e r s  into the 

R i c i n g  Mountair! Area was in the mid-18th c e n t u r y ,  w i t h  

t h e  establishment of F o r t  Dauphin by L a  Verendrye in 1741 



(Tarleton 1997, pg 15)- Torwards the end of the 18th 

century and the beginning of the 19th century, The 

Northwest Company and Hudson Bay Company established 

Zorts in the area surrounding R i d i n g  Mountain National 

Park, along wi th occasional independent f ur-trade 

enirepeneurs. F i v e  5.1 shows the locations of al1 the 

fiir trade posts in the vicinity of the study area. Note: 

Pine F o r t  (Independent 1768-1794 ) Brandon House 1-111 

WBC 1793-1832) Fort Pelly 1-11 (HBC 1821-1900) Fort 

E l l i c e  1-11 (1831-1870) Manitoba House (Independent 1790- 

1832, NWC 1802-1804, HBC 1806-1821) Curling River House 

P f S C  1806-1821) Riding Mountain House 1-11 (1860-1895). 

With the exception of tne fur traders a n d  

x a c i t i o n a l  indigenous populations, there were no 

significant permament settlements in tne a r e s  east of 

R i a i n g  Mountain National Park before 1881. By the late 

1870s, most of the agricultural lands in the new p r o v i n c e  

of Manitoba had been surveyed into townships (Tarieton 

1997, pg 17). It w a s  not unril 1896,  t h e  y e a r  t h a t  t h e  

Manitoba and Northwestern Railway completed a line 

O e t w e e n  Gladstone and Dauphin t h a t  agricultural a c t i v i t y  

began i n  earnes t  i n  this region. U p  t o  t h i s  point, t h e  

area south of Lake  Dauphin was not favoured for  



f IGUE 5.1 LOCATION OF FUR TRAOE FORTS IN SOLÏTHERN MANITOBA 

1. Dauphin RCwr 2 Fort Dauphin 3. hnitobr Homo 4- Cullnq Rivœ Houu 
5. P i n  FM 6. Bnndon )lori.. HU 7. Rldlng Mt. Houao l 8. ~lbb Mt. Houu W 

8. Fart E l l b  10. FOR hllv 



s e t t l e m e n t  a n d  a g r i c u l t u r e .  The area was n o t  connected by 

rocd or by rail, and the local u r b a n  c e n t r e s  of Dauphin,  

McCreary and Ste Rose d u  Lac had yet to be established. 

Because  of this, advertisements and pamphlets e n c o u r a g i n g  

s e t t l e r n e n t  i n  marginal areas s u c h  a s  the study area were 

cornon i n  the l a t e  nineteenth century .  One such  pamphlet 

süggested t h a t  t h e  area which is now t h e  T u r t l e  R i v e r  

Watershed Conservation District would n o t  suf fer f rom 

f r o s r  i n  the same way as adjacent regions due t o  the 

s h o i t e r i n g  ef fect of the escarpment and the m o d e r a t  i n g  

influence of Dauphin Lake. 

"The s o i 1  is  a r i c h  alluvial c l a y  loam, s o m e  parts 

becween Valley river and the Duck Mountains are lignt and 

sônay. The  d i s t r i c t  is  a lso  w e l l  adapted f o r  g r o w i n g  ail 

kinds of g r a i n  and garden vegetables. In 1888 when 

[sum.er]  frosts visited some parts of Manitoba and the 

Northwest a s  well as Dakota, Minnesota, M i c h i g a n  and t h e  

old provinces of the Dominion, this Lake  Dauphin distr ict  

escaped injury." (Manitoba 1890, pg 11). 

The optimistic e x p e c t a t i o n  of t u r n i n g  t h i s  into a 

productive a n d  p o p u l a t e d  region is evident in t h e  c l o s i n g  



remarks of t h a t  same pamphlet from 1890. "The t i m e  is not 

far distant when this settlement w i l l  be in direct 

communication with t h e  outside world...In short w e  

p r e d i c t  t h a t  time and t h e  onward march of civilization 

only are wanting to m a k e  this h i t h e r t o  unknown region  one 

of t h e  richest and rnost prosperous gardens of t h e  

Frovince. " (Manitoba 1890, p 12) . 

Even thouqh this area has  been settled fo r  only a 

l i t t i e  over 100 years, it is one of the most developed 

ana altered regions, agriculturally speaking, i n  al1 of 

Mmitoba. Recently, the local area residents have corne C o  

comprehend the damage done to the land and are interested 

i n  ï a k i n g  steps t o  reverse  this t r e n d .  

Before sett lement, na tu ra l ly  flowing streams emerged 

from the eastern siae of the escarpment at approximately 

1 0  km intervals. During flood events, these streams w e r e  

heavy w i t h  sediment and would create olluvial fans a t  t h e  

base of the escarpment as their velocity decreased. 

Ei:cess water f r o m  above the escarpment w a s  re ta ined in 

the lowland wetlands, relinquishing tneir sediment loads 

before emptying out ïnto Dauphin L a k e .  The area below the 

e s c a r p m e n t  experienced less f looding  and higher w a t e r  

cablos before a g r i c u l t u r e  became t h e  primary u s e  of t h e  



land (Vitikin 1990, p 6)  . Fi- 5.2 is a photograph of a 

t y p i c a l  alluvial f a n ,  An i n a c t i v e  a l l u v i a l  f a n  is 

characterized by v e g e t a t i o n  which tends to be sa l t  

E o l e r a n t  a n d  able t o  grow i n  g l e y e d  soils subject t o  h i g h  

water tables. 

Section 5.2 E a r l y  Drainage Methods 

The  arriva1 of  set t lers  mean t  t h a t  these meander ing  

streams and a l l u v i a l  f a n s  were p e r c e i v e d  as  a h i n d r a n c e  

tc production, a n d  so s t e p s  w e r e  t a k e n  to d r â i n  t h e  

f i e l d s  q u i c k i y .  A network of drainage ditches was 

c o ~ s t r u c t e d  t o  move surface water q u i c k l y  from t h e  fields 

znc downstream i n t o  Dauphin L a k e ,  Altnouqh these d r a i n s  

6ic ~ h e  job they were i n t e n d e d  for, t n e r e  w e r e  a rider 

of aetrimontal side effects. Because t h e  streams coming 

off  tne escarprnent  w e r e  n o  longer allowed to slow aown 

and d r o p  their sed i rnen t  i n  t h e  a l l u v i a l  fans ,  the 

seci iment  was carried f u r t h e r  downstream a n d  d r o p p e d  in 

t h e  d r a i n a g e  d i t c h e s ,  c l o g g i n g  them. Another prob lem w a s  

cne i n c r e a s e d  e r o s i o n  f rom t h e  fields t h a t  w e r e  b e i n g  

a r a i n e a .  S i n c e  quick d r a i n a g e  w a s  a p r i o r i t y  f o r  t he  

e a r l y  settlers, t h e  d r a i n s  w e r e  d e s i g n e d  t o  remove water 

i n  t h e  s p r i n ç  and a f t e r  r a i n  e v e n t s .  With the runoff came 
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high q u a l i t y  topsoil which ended up downstream along with 

the sediment from the escarpment. Because of the 

increased velocity in the drainage ditches, much of t h e  

seaiment made i t  a l1  the way to Dauphin Lake. This has 

caused tne  Lake to begin filling in with sediment and it 

hss cf f ectively k i l l e d  t h e  lakef  s fishery. Unfortunately, 

it has o n l y  been in the l a s t  f e w  years that ser ious  

x t e n t i o n  has been paid to these problems, and in many 

arezs serious damage has already been done. Figure 5.3 

snows the distribution of population in Southern Mani toba  

- - 
C L  the turn of tne last c e n t u r y .  It i s  interesting to 

n û t e  that, according to tnis f i g u r e ,  there is  no recorà 

sZ a-riy settlement larger than 5 0  people w i t h i n  the area 

cczxpied by present day Riding Mountain National Park. 

Tk ' = survey w a s  conducted i n  1901,  and according to most  

accounts the area now known as Riding Mountain National 

Park was n o t  designatea as a forest reserve until 1906, 

five years l a t e r  (Lothian 1987, p 7 4 ) .  Tnis reflects the 

fac t  that t h e  escarpment area was not suited for 

aqriculture because of t h e  steep s l o p e  and dense f o r e s t ,  

anci t h a t  it was by default rather than design that the 

ares ended u p  as a National Park. A l a t e r  s e c t i o n  w i I I  

ceal w i t h  Riding Mountain N a t i o n a l  Park in more detail. 
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5.2.1 P r o v i n c i a l  drainage legislation 

The management of the drainage east of R i d i n g  

Mountain has had a l o n g  a n d  curious history over t h e  h s t  

century. The first p i e c e  of p r o v i n c i a l  l e g i s l a t i o n  passed 

i n  respect to this area w a s  t h e  Land D r a i n a g e  Act  of 1895 

(Mackl ing  1987, p 3 ) .  T h i s  A c t  created t h e  v a r i o u s  

drainage d i s t r i c t s  i n  areas of high agr icul t  u r a l  

acr i iv i ty .  The first settlement in t h e  subescarpment 

a l l u v i a l  fan area was i n  1908,  a n d  i n  1916 the f i r s t  

major drainage works were constructed t o  drain marshy 

meadows and swamps t h a t  retained t ~ e  flood flows a n d  

sediment from the escarprnent  (Newbury 1983 p 31 . By 1920,  

2 1  Droinage Distr icts  had been  created a n d  o v e r  4000 

of d r a i n s  existed i n  the p r o v i n c e .  D u r i n g  t h e  1930s 

Zepression, costs s o a r e d  and t h e  d i s t r i c t s  were taxed for 

"foreign waters" b r o u g h t  onto a i s t r i c t s  by the d r a i n s .  

"Foreigr, waters" were d e f i n e d  a s  water which  o r i g i n a t e d  

outside a g i v e n  district, and merely flowed t h rough  the 

aistrict. This d i f f o r s  from water which drained d i r e c t l y  

from land located w i t h i n  a g i v e n  d i s t r i c t .  A d is t inct ion 

w a s  made between "Dra inage  Di tches"  wh ich  a c t u a l l y  

drained fields direct1 y, and "Conveyance  Channe l s "  which 



movea fc re ign  waters between o n e  area and a n o t h e r .  The 

districts couldn't a f f o r d  t h e  upkeep. T h e  response was 

embodied in t h e  Land Drainage Act of 1935, under which 

the drainage districts were replaced by Dra inage  

Maintenance Districts, These Drainage  Management 

Distr ic ts  w e r e  based on tne watershed model of water 

management and w e r e  forerunners of t h e  p r e s e n t  d a y  

Conservation D i s t r i c t s .  It is clear from t h i s  t h a t  t h e  

watersned model is not a n e w  iaea t o  resource managers i n  

Manitoba, i n  fact it has been  i n  use f o r  over sixty 

years. The Province paid  fo r  a third of the maintenance 

COSES of the Districts which amounteci t o  S40  000/year ac 

Chat cime. I n  1952, t h e  province agreed t o  pay f o r  two- 

thiras of the construction and m i n t e n a n c e  cos ts  for 

thcse d r a i n s  carrying foreign waters, a n d  a third of tne 

cost for those drains carrying iocal water. The FederaI 

Governrnent becane i n v o l v e d  i n  partially funding 

floodways, control structures and c h a n n e l  improvements 

êfter a devastating f lood on E d w a r d s  Cree): in 1947 

(McGinn 1 9 7 9 ,  p 2 ) .  

During the 1 9 6 0 ~ ~  it became unclear as to who would 

c a k e  responsibility f o r  water management. The control ,  

u s e ,  distribution and c o n s e r v a t i o n  of w a t e r  came under 



the Depar tment  of Agriculture i n  t h e  Water Control a n d  

Conservation Branch. I n  1966 t h i s  Branch w a s  transferred 

t o  t h e  Dept .  of Highways. I n  1968 it was placed u n d e r  t h e  

jurisdiction of t h e  Dept. of Natural R e s o u r c e s .  

A split j u r i s d i c t i o n  established i n  1964 by t h e  

provincial government in order to sr andardize 

responsibility for the provinces waterways complicated 

rnatters. Al1 naturai and artîficial w a t e r  courses in 

s o u t h e r n  Manitoba w e r e  classified accoraing to t h e  

f o l l o w i n g  system (Saunderson 1977). 

F i r s t  Oraer Waterway: upper, single unbranched 

t r i b u t a r y  having a drainage area of  o n e  s q u a r e  mile 

( 2 . 6  sq km) o r  less 

Secona Order Waterway: one w h i c h  has a drainage area of 

more tnan one square mile 2 6 sq km) or h a s  a 

t r i b u t a r y  o r  t r i b u t a r i e s  of the first order 

T h i r c  Order Waterway: is  forrned a t  t h e  confluence of 

t w o  second order watel-ways and may have any n W e r  of 

f i r s t  and second order tributaries; and 

Four th ,  Fifth, Sixth, etc. Order Waterways: are defined 

sirnilarly to t h e  third with each order having any 

number of lower order t r i b u t a r i e s  and with an increase 



in order occurring where two waterways of the next 

lower o r d e r  meet. 

Under the provincial waterways policy adopted i n  

1964,  t h e  province  assumed responsibility for w a t e r  

courses of third order and h ighe r ,  encornpassing over 4800 

km of man-made and partially altered natural waterways in 

the province. The maintenance and construction of first 

and second order waterways remained the responsibil ity of 

:Re municipal governments, which  at that time accounted 

f o r  over 12 000 km of drains ( C a r l y l e  1983, p 2 8 6 )  . 

Section 5 . 3  Wilson Creek E x p e r i m e n t a l  Watershed Project  

D u r i n g  the 1960s, research o n  watershed dynanics was 

i n a u g u r o t e d  east of R i d i n g  Mou-ritain, on Wilson C r e e k  It 

emorged cut of recommendations £ r o m  a Federal-Provincial 

Commitcee on Headwater Flood and Erosion Controi in 1957 

undor t he  auspices  of the International Hydrological 

Decacie p r o g r m .  The Terms  of Reference f o r  the cornmittee 

included the  fo1lowing statement, which  s u c c i n c t  ly 

Sta tes  t h e  near t  of the problem addressed i n  this current 

thesis: "Several strearns originatinq on t h e  western 

e s c a r p m e n t  a r e  interfering with agriculture in the plains 

Dy periodically overflowinq their b a n k s  and by c l o g g i n q  



n a t u r a l  and artificial d r a i n s  th rough  the d e p o s i t i o n  of 

shale a n d  d e b r i s "  ( N e w b u r y  1983, pg 1 ) .  Figure 5.4  

d e p i c t s  t h e  study area of t h e  Wilson Creek Experimental 

Watershed.  

5 . 3 . 1  Wi l son  C r e e k  R e s e a r c h  P r o j e c t s  

The e x p e r i m e n c a l  watershed p r o j e c t  was c o n t i n u e a  f o r  

25  y e a r s  (1957-1982) a n d  g a t h e r e d  data on al1 p e r t i n e n t  

a s p e c t s  of w a t e r s h e d  management. Many of t h e s e  s t u d i e s  

were Masterst theses at the University of Brandon and the 

U n i v e r s i t y  of Manitoba, and contributed greatly t o  the 

5oby of knowledge on water resource management. 

iiydrologic studies focused in on the causes of flood 

frequoncy; it w a s  detemined t h a t  s p r i n g  run-off and/or 

i n a i v i à u a l  precipi  r a t i o n  e v e n t s  were the primary f a c t o r s ,  

w i t h  the l a t t e r  more s e r i o u s  i n  t e r m s  of damage. R a i n f a l l  

events may a l t e r  the course of a c h a n n e l ,  f i l 1  drainage 

d i t c h e s  w i t h  s e d i m e n t ,  a n a  damage crops. The worst storm 

i n  Mani toba ' s  m e t e o r o l o g i c a l  r e c o r d  lasted from Sept. 1 7  

to Sep t .  20,  1975, and  washed away t h e  Packhorse  C r e e k  

rnoter ing  s t a t i o n  a n d  al1 of t h e  bank p r o t e c t i o n  works o n  

Wilson C r e e k  ( N e w b u r y  1983 p 3 ) .  I n  tems o f  t h e  

r e l a t i o n s h i p  be tween  r a i n f a l l  and r u n o f f ,  i t  was found t o  
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be h i g h l y  variable, depending on the degree of s a t u r a t i o n  

of t h e  watershed. The Wilson  C r e e k  pro jec t  a l s o  s tud ied  

tne groundwater o f  t h e  subescarpment, w i t h  special 

a t t e n t i o n  given t o  t h e  McCreary aquifer t o  help d e t e m i n e  

t h e  n a t u r e  of water movement within the w a t e r  table .  

Sedirnent t r anspor t  s t u d i e s  with respect to the rate and 

r n e c h a n i s m  of shale  rnovement on Wilson Creek provided 

ovidonce that the upper horizons of the aqricultural land 

at the base of t h e  escarpment were based upon post-  

glacial alluvium. 

T h e  Wilson C r e e k  p r o j e c t  also experirnented with 

r e î e n t i o n  r e s e r v o i r s  above t h e  escarpment. T h e  B a l d  Head 

reservoir on Wilson Creek w a s  used t o  reduce spring 

floociing downstream, but i t  w a s  discoverea t h a t  d u e  t o  

the slûpe and e ros ion  f a c t o r  f u r t h e r  downstream, o n l y  the 

area above t h e  escarpment could properly support the 

construction of r e s e r v o i r s .  The Wilson C r e e k  pro j e c t  was 

the f i r s t  in the District t o  u s e  rock r ip rap  and log crib 

stabilization t o  reduce l a t e r a l  erosion. It was found 

thaï tnese works reduced downstream deposi t ion by 30%. 

These t e c h n i q u e s  have Secorne comon practice on other 

escarpment streams. Figure 5 . 5  is an example of one of 

the many shale traps usod on the escarpment streams to 
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reduce the sediment load downstream. Even with the use of 

such traps, sedimentation remains as one of the biggest 

challenges i n  the District, as the photo in Figute 5 . 6  

iilustrates. 

One final aspect studied in the Wilson Creek project 

were alluvial fans. Approxirnately 6 km in radius,  t h e  

â l l u v i a i  fans formed at the base of the escarpment. 

According t o  t h e  studies,  it is t h e  high water table that 

precludes agricultural success on the fans, and not a 

soil-type problern. Previous to interference, the a l l u v i a l  

f a n s  were i n  a cycle of activity and inactivity, a l l o w i n g  

l a y e r s  of organic matter to develop on top of the fans 

aur i r ,g  the inactive periods. The clluvial fan on Wilson 

Creek was studied in 1979 and a n  Equilibrium Model w a s  

developed that w a s  able to successfully calculate the 

size of an alluvial fan based on the size of the b a s i n  

anc the aischarge of the stream [McGinn 1979, pg 1 7 5 ) .  

Ever s i n c e  Wiisorr Creek was connected to the 

drainage system of the D i s t r i c t  in 1916, erosion of the 

alluvial fans has  caused deposition and sedimentation 

~roblerns downstream. This statement is supported by 

research conducted wi th McGinn' s Equilibrium Model 

!1979)  . It was found that the drainage projects 



FIGURE 5.6 ESCARPMENT STREAM WKH VISIBLE SEDIMEN wosrrs 
SOURCE: TREVOR LOCKHART 

SUMMER 1999 



undertaken between t h e  escarpment and Dauphin Lake 

"permit signif i c a n t  downstream migration of the loci of 

deposition" (McGinn 1979, pg 177). This disrupts the 

ciynamic e q u i l i b r i u r n  of t h e  alluvial fans and extends the 

fan sedimentation downstream, which results i r r  m o r e  

f r e q u e n t  floods, and "a significant increase in the 

magnitudes of sediment yield associated with t h e  n igh  

discharge f loods naving a recurrence i n t e r n a 1  greater 

than 10 years" (McGinn 1979, pg 177). It is clear f r o m  

McGinnf s research that the drainage projects of t h e  

District have added to the frequency and magnitude of 

Spring flooding, as w e l l  as the increased erosion of ïhe 

alluvial fans at the base of t h e  escarpment and the 

streams which flow through them. The majority of t h e  

f iooding and erosion in the downstream agricultural lands 

originates in the headwaters of the strems which flow 

off che escarpment, as well as sediment from the eroaed 

aLluviaL fans (Newbury 1982, p. 11). 

In addition to McGinn's 1979 thesis, a legacy of 

other  projects and studies dea l ing  with escarprnent 

alluviâl fans w e r e  made possible because of t h e  Wilson 

C r e e k  Exper imental  Watershed P r o j e c t  . I n  1990, a 

comprehvnsive study of several escarpment alluvial f ans  



was carried out by the Department of Natural Resources 

( V i ~ i k i n  1990) . This report lists recommendations to help 
reduce erosion and downstream sedimentation. Broken down 

into three sections, the recommendat ions cover 

Educational Programs, District Planning Programs, and 

Engineering Works. These  sections are detailed below. 

5 . 3 . 2  Educational Programs 

Irn~roved understanding of causes of erosion and 

sedimentation. 

Conservâtior! of existing wooded aroas. Even in the 

2980s these areas were s t i l l  subject to deforestation. 

C c n s e r - ~ a t i o n  Districts snoilld appeal to the Province 

for adoption of "no tax for wetlands" program. PA 

incent ive CO stop f â m e r s  f rom aeveloping 

wet lands/alluviai fans. 

Ploughing of steep slopes should be discouraged. Steep 

slopes are marginal agricultural land to begin with, 

and are subject to severe sheet erosion from surface 

run-off and add to the siltation of drains and creeks, 

B u f f e r  zones should be l e f t  between fields and the top 

of Stream banks. 



Fenc ing  along drains and creeks t o  reduce u n r e s t r i c t e d  

g r a z i n g  s h o u l d  be encouraged.  

I n v o l v e  students t o  document Stream e r o s i o n  and 

s e d i r n e n t a t i o n  as a s c h o o l  activity. A riparian v e r s i o r !  

of "Adopt a highway". 

5 .3 .3  District P l a n n i n g  P r o g r m s  

No new d r a i n s  i n  areas o f  more t h a n  0.3% ground  slope. 

{15 feet d r o p  i n  a m i l e ) .  S t r o n g l y  d i s c o u r a g e  l a n d  

owners f r o m  c u t t i n g  d r a i n s  on  t h e i r  l a n d  

p .  =ive no fu r the r  c o n s i d e r a t i o n  to the 

d ive r r ing ,  deepening or widening of t h e  

drainage systems- "The consequences of these 

a l t e r i n g ,  

e x i s t i n g  

w o r k s  are 

unpredictable b u t  a l w a y s  detrimental" (Vitikin 1990, pg  

19). Maintain existing dra inage  system at i t s  prosent 

cross s e c t i o n .  By r e g u l a r  cleaning, a c o n s t a n t  r o t e  of 

e r o s i o n  a n d  d e p o s i t i o r !  i s  m a i n t a i n e d  ( p r o v i a e d  t h a t  

n o t h i n g  is altered upstream). If the d r a i n  is  upgraded 

by d e e p e n i n g ,  e r o s i o n  w i l l  i n c r e a s e  u p s t r e a m .  If t h e  

d r a i n  w a s  a l l o w e d  t o  be filled i n ,  a new a l l u v i a l  f a n  

would b e a i n  t o  form- 



Channelization of natural streams should be avoided 

c o r n p l e t e l y ,  as t h i s  will ser ious ly  a l t e r  the dynamics 

of t h e  n a t u r a l  drainage system, o r  what is le f t  of i t .  

Buying back marginal land with severe erosion p r o b l e m s ,  

silration etc. and t u r n i n g  this land back to a natural 

Stace could  be considered in the D i s t r i c t f  s long range  

p l a n .  I n  many cases, buying the land would b e  c h e a p e r  

than dealing with the e ros ion  and siltation problems on 

an annual basis. 

Prohibit the sale of Crown Land in the District ana 

encourage leasing that reflects e n v i r o n m e n t a l  c o n c e r n s .  

(i . e.  implement zoning  res t r ic t ions)  . 

5 . 3 . 4  E n g i n e e r i n g  Works 

W i l s o n  Creek  structures have proveri 

normal flows. 

B~ilding of cont ro l  

Dottom a n d  disrupt 

s t r u c t u r e s  will 

the groundwater 

effective a u r i n g  

ra i se  t h e  

c o n d i t i o n s ,  

c r e e k  

t h i s  

w ~ ü l d  n o t  bo a problem in the cieep channels 

escarpment streams, but c o u l d  cause water-logging 

adjacent farmland adjacent to shallow drains. 

Headcucting on natural streams s h o u l d  be stopped 

des i g n i n g  in-channe1 c u l v e r t s  and r i p -  r a ~ ~ i n c  



intervals downstream until velocities becorne non- 

erosive . 

Culverts couLd be 

channels as well- 

Proper armouring 

used to inhibit erosion in deeper 

and vegetative cover could reduce 

l a t e ra l  erosion along valley walls. 

V F c i k i n r  s study s u m m a r i z e s  the major issues dealifig 

w i t h  alluvial fans and sedimentation; the following list 

good alluvial fan research the 

District. 

In geomorphologic terms, fo rma t ion  o f  'alluvial f a n s  has 

been c result of erosion of steep shale slopes of tne 

R i d i n g  Mountain scarp-face. This erosion will continue 

indefinitely, z t  v a r y i n g  rates. 

Erosion rates of present alluvial f a n s  are a result of 

induction of l a n d  i n t o  a g r i c u l t u r a l  u s e  ana  associatred 

w i t h  t h e  construction of an a r t i f i c i a l  drainage s y s t e m .  

The goal i s  to reduce the rate of alluvial fan e ros ion  

in order to reduce the r a t e  of land degradation and to 

reduce the frequency of clogging of  agricultural 

drains. 



A c c o r d i n g  t o  the Wilson Creek studies, 30% of shale 

g r a v e 1  transportated as sediment is coming off t he  

e s c a r p m e n t  s l o p e s  and 70% is  being eroded frorn t h e  

ëlluvial f a n s .  

Ccsservation Practices : 

Xeducticn of f a n  e ros ion  could be achieved 1zrgeLy 

chrough c o n s e r v a t i o n - o r i e n t e d  l a n d - u s e  practices. T h e  

Conservation District should be advocating educational 

prograrns and demonstration projects  to make these 

praciices u n d e r s t o o d  a n d  attractive. 

Mazgina1 agricultural land should be expropriated at 

f d i r  market va lue  ?rom private owners and taken out of 

procuction. This land coufd then be used for  p i l o t  

pro jeccs  s h o w c a s i n g  innovat ive management practices and 

c o n s e r v a t i o n  measures .  

E n g i n e e r i n g  Works : 

E n g i n e e r i n g  works r e d u c i n g  e r o s i o n  s h o u l d  be accorded 

o n l y  a s e c o n d a r y  role  i n  l a n d - u s e  management. 

T h e  CD s h o u l d  p l a n  no  new drains o r  a l t e r a t i o n s  on 

a r a i n s  t h a t  have a slope greater than 0 . 3 % .  



Engineering works should be limited t o  erosion-control 

s t r u c t u r e s ,  cu lver t  structures, and t o  a m o u r i n g  of  

c h a n n e l  walls. 

Average a n n u a l  cost of cleaning shale grave1 £rom t'ne 

drains w a s  $50 000 i n  1 9 8 9 .  

Average cost of one erosion-control s t r uc tu r e  in 1989 

dollars w a s  $ 4 5  000 The structures are suitable only 

for deep channels, since the i nev i t ab l e  raising of t h e  

Stream bottom could stimulate flooding i n  adjacent 

f ields . 
C u l v e r t  s t r u c t u r e s  and armouring could cost  from $3000 

t o  $20 000 and up per  site. The design standards shoulc! 

remain consistent t h r o u g n o u t  the area. 

In 1999,  tne District p u r c h a s e d  an a l l u v i a l  f a n  

a l ~ n g  t h e  Ocnre River f r o m  pr ivate  landowners (Anderson 

1 9 9 9 ) .  Figure 5.7 is  a n  ae r i a l  photograph w h i c h  shows t h e  

trânsition from escarpment o n  t h e  left to lowlands on the 

right. The alluvial fan p u r c h a s e d  by the District can be 

seen as the dark patch in the top l e f t  corner of the 

photo. ït is the hcpe of the District to keep sensitive 

alluvial areas out of act ive production and to h e l p  

restore the natural cycle of alluvial fans without 

d i s r u p t  i o n  through human i n t e r f  erence . The same idea 





m o t i v a t e d  the r e r o u t i n g  of Crawford Creek back into its 

original course. This is discussed elsewhere in this 

thesis (King  1999 ,  pg 1 ) .  

In the spirit of the W i l s o n  Creek Experimental 

Watersned, the Watershed Conservation Districts Act w a s  

passec! in 1959 by the Province. T h i s  encouraged Rura l  

Municipalities to f o m  Districts based on t h e  watershed 

mode1 to he lp  direct management ef fo r t s .  Through t h i s  

A c t ,  tne groundwork for Manitoba's C o n s e r v a t i o n  Districts 

network w a s  laid. 

The watershed mode1 gained support over the split 

j urisdiction approach advocated by the Micnener 

Commission in 1964 for several r e a s o n s .  The split 

jurisdiction resulted in no c e n t r a l  a u t h o r i t y  t o  co-  

ordinate drainage initiatives. Aichough third ana higher 

order drains were maintainecf by the province, the lower 

orcer  d r a i n s  were the so le  responsibility of the 

individual r u r a l  municipalities, and municipalities 

upscream t e n d e d  to not take responsibility for d r a i n a g e  

and erosion problems o c c u r r i n g  downstrearn beyond their 

jurisdiction. 

The  w a t e r s h e d  mode1 promised t o  solve many of these 

problems, a l though  t h e r e  w a s  c o n s i d e r a b l e  opposition t o  



this new a p p r o a c h  to water management. Municipal 

goverments would have t o  hand over control of their 

individual water rights to a D i s t r i c t  Board, and r a t e  

payers would pay a levy to the District r a the r  t h c ~  EC 

t h e i r  ind iv idua l  RMs. Municipalities which did not suf fer 

f r ~ m  c r a i n a g e  problems balked at the ides of con:ribuzio~ 

to rograms  Chat xere not immediately beneficiai t o  thern- 

Conccrn ever! arase over more prosaic matters such as In 

w n i c n  town the District would establish its head of f i ce ,  

ana in which  RM t h e  utility a n a  equipment yard would be 

lccated ( A n d e r s o n  1999)  . 

I n  1972, tne Resource Conservation Districts Act was 

?asseci, dealing primarily with lanà management. Boch t h e  

Fesource C o n s e r v a t i o n  Districts A c t  ana tne original 1959 

Ac: wcro rephcec! by t h e  Co~servc t ion  Districts A c t  i n  

1976 w M c h  dealt with both land and water management. 

Mcst recent iy, the Conse-mation Districts Act was revised 

ir: 1987. 

S e c t i o n  5 . 4  T h e  Turtle River Watershed Conservation 

District  

The formation of rhe Turtle fiiver Watershea 

Conservation Distr ict  was t h e  next big  step rnanaging 



water resources in the area between the escarpment and 

Dauphin Lake. The District was formed by a Provincial 

Order-In-Council in August of 1975. It was the second 

District to be created in Manitoba, a f t e r  the Whitemud 

Watershed Conservation District. 

Watershed Conservation Districts iail under the 

Department of Rural Development. The Conservation 

Districts Commission is a body of provincial 

representaîives set u p  by the Minister of Rural 

Cevelopment. The purpose of the Commission is to advise 

tite Ninister in a l 1  matters relating to the Conservation 

Districts Act, including the administration and operation 

of tne various Boards. The Commission is also avaiiable 

to provide advice and guidance to any Board that requests 

it. The Commission âlso annually reviews the resource 

management plans, budgets and operations of the Districts 

ana nakes recommendations to the Minister. 

Tne Turtle River Watershed Conservation District is 

administered by a Board made up of representatives from 

t h e  relevant RMs and local ratepayers. The day-to-day 

activity of the Board is overseen by a District manager 

who is hired by the Board. All major initiatives in the 

district must be approved by the Board before they can 



proceed. Each Conservation Dis t r i c t  appoints one Board 

member to the Manitoba Conservation Districts Association 

(MCDA), which acts as a unified voice for afl 

Conservation Districts when dealing with the Department 

of Rural Development. The overall organizational 

strilcture of the Turtle River Watershed Conservation 

District program is shom in Fagure 5 . 8 .  

T h e  T u r t l e  River Watershed Conse rva t ion  D i s t r i c t  is 

d i v i d e d  into three Sub-Districts, which follow the 

boundaries of separate drainage sub-bas i n s  . The 

S u b - D i s t r i c t s  are # 4 4  U p p e r  Turtle R i v e r ,  # 4 5  

Turtle River, and #46 Ochre River, illustrated in 

5.9. The numbor of people appointed from each 

three 

Lower 

Figure 

Rural 

Municipality and sub-District cornmittee to the District 

3oard is summarized in Figure 5.10. 

Section 5.5 Dauphin Lake Basin Advisory Boara 

5 .5 .1  I n t r o d u c t i o n  

D u r i n g  the 1980s, another land and water stewardship 

organization in the area, the Dauphin Lake Basin Advisory 

Board, began to raise awareness and work towards more 

intensive conservation in the entire basin of Dauphin 

L a k e ,  which covers an area of over 845 sq. km [ 3 2 5  sq. 
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mi. ) (DLBAB 1989, p 4 )  . a 1 1  shows the l a n d  area 

covered by t h e  b a s i n ,  and some of the jurisdictional 

b o u n d a r i e s  within it, including the Turtle R i v e r  

Watershea C o n s e r v a t i o n  District. Figure 5.12 shows t h e  

e x t e n t  of  the artificial drainage system i n  the TRWCD 

alone, and gives some perspective as to the complexity of 

the drainage patterns in this complicated basin. 

5 . 5 . 5  Objectives of DLBAB 

The Dauphin L a k e  Basin Advisory Board (DL-) was 

creaied with two main objectives in mind. The first  

objective is  t o  halt t h e  deterioration of Dauphin Lake by 

Cealinç w i t h  the key problems t n r o u g h o u t  t h e   asi in, 

i d e n ï i f i e d  as e r o s i o n ,  s i l t a t i o n ,  ana  n u t r i e n t  ioabing.  

The second objective is to enhânce Dàuphin Lake  once some 

progress in halting t h e  deterioration Ras been achieved 

(DLBAB 1989, p 31. 

5 . 5 . 3  C h a l l e n g e s  and Possible S o l u t i o n s  fo r  t h e  DLBAB 

One of  t h e  main c o n c e r n s  of the DLBAB is the 

aeclining fishery o f  Dauphin  Lake. I n  1951, Dauphin Lake  

produced 200 000 pounds  o f  Walleye. T h i s  dropped t o  less 

than 2 5  G O 0  pounds in 1986 (DLBAB 1989, p 4 ) .  Figure  5.13 

ref lects  this trend. The  c u r e n t  rate of s e d i m e n t a t i o n  



FIGURE 5.1 1 JUFUSDICliONAL BOUNDARIES OF THE DAüPHiN LAKE BASIN 

SOURCE: DAUPHIN LAKE BASIN ADVlSORY BOARD 1 989 





FlGüRE 5.1 3 VOLUME OF ASH CAUGHT IN DAUPHIN LAKE FROM 1920 TO 1 970 

SOURCE: DAUPHIN LAKE BASIN ADVtSORY BOARD 1989 



reduces the volume of the lake by 4 %  every 100 years, 

meaning that in 2300 years the Lake would cease to exist 

and t h e  surrounding area would become a marsh, f r e q u e n t l y  

sxbjectod t o  flooding (DLBAB 1989, p 6 ) .  Dauphin Lake 

receives more than 500 000 tons of  sediment a n n u a l l y ,  and  

w i i h  t h e  l a k e  averaging a depth of only seven feet, 

s i l t a t i ~ r i  is seen as one of the main causes of tns 

aeclice of t h e  f i s h e r y  ( D L W  1989  p 4 ) .  Si l t a t i o r?  can 

cover the fisn-spawning substrates ana can s u f  focate the 

incubaring eggs, The high levels of phosphates entering 

c e  iake leads to algae production which u l r i r n a t e l y  

reduces the fish population throuqh deoxyqenation. The 

?hospha tes  e n t e r  tne lake primarily t h r o u g h  fercilizer 

rzn-off cnd human and a n i m a l  wastes. Possible solutions 

:a ïhis prcblem inciude restricting livescock from hcving 

access to d r a i n s ,  t o  rnove feedlots away from streams, and 

zo ericourage the use of on-site w a t e r i n g  methocs for 

livostock (DLBAB 1 9 8 9 ,  p 10). Figure 5.14 is a pnotograph 

ûf algae-covered rocks arîd sedimerit-rich water a lonç the 

snore of Dauphin Lake. 

The Dauphin Lake Basin Advisory Board has also 

i d e n t i f i e d  land-clearing and increased a g r i c u l t u r â l  

a c t i v i t y  in the basin as a prime cause of decline in t h e  



LlGURE 5.14 EVIDENCE OF SlLT AND ALGAE ALONG THE SHORE OF DAüRllN LAKE 

SOURCE: TREVOR UXXHART 



fish p o p u l a t i o n  (DLBAB 1989, p 11). Deforestation leads 

îo higher stream discharges and increased erosion. Rapid, 

large-volume run-off i n  the Spring results i n  low flows 

and t e m p e r a t u r e  fluctuations l a t e r  o n  during spawning. 

-4nother  side-effect of agricultural activity in tne b a s i n  

is the channelization of n a t u r a l  streams, which also 

caused increased erosion downstream, From 1948 to 1984,  

35 miles of natural channel w e r e  los t  along Edwards C r e e k  

and t h e  Wi lson  and V e r m i l l i o n  Rivers d u e  t o  

channelization (DLBAB 1989, p 4 )  . 
P o s s i b l e  s o l u t i o n s  t o  these p r o b l e m s  would be to 

r e p l a n t  r i p a r i a n  v e g e t a t i o r i  t o  reduce r u n o f f ,  t o  prolong 

t he  Spr ing  and Summer f l o w s  Dy Duilding c h a n n e l  c o n t r o l  

s t r u c t u r e s ,  t o  e n c o u r a g e  spawning success by c o n s t  rrict ing 

a s c r i e s  of r i f f l e s  and  pools t n r o u g n o u t  t ~ e  stream 

~ e t w o r k ,  and to reroute cnannelized streams back i n t o  

their cld courses (DL3AB 1989 ,  p 11) . T h i s  las t  ob jec t ive  

was s u c c e s s f u 1 l y  a c h i e v e d  by the T u r t i e  River Watershed 

Conservation District i n  199"an a sec t ion  of Crawford 

C r e e k  (King,  1999, p 1 .  Figure 5.1 is a n  ae r ia l  

p h o t o a r a p h  of Crawford Creek as the man-made dra inage  

ditch g ives  way to t h e  natural alluvial fan. The 

r e r o u t i n g  of Crawford Creek back i n t o  its original course 



FIGURE 5.1 5 AERlAL PHOTO OF CRAWFORD CREEK ALLUVIAL FAN 
SOURCE: KING 1999 



was t h e  only project of its kind in Canada when it was 

undertaken. The goals of t h i s  p ro jec t  were 'to reopen a 

natural drainage channe l  i n  t h e  area a n d  one of the key 

fish habitats along t h e  lake, t o  help alleviate problernc 

that were developing w i t h  t h e  d ivers ion channel such a s  

filllng up wich s i l t  and sediment,  and t o  stop the 

erosion the additional water from the creek was causing 

alonq t h e  Ochre R i v e r "  (King 1999, p 1) . Figure 5.16 

snows t h e  extent of some of the erosion aiong t h e  Ochre 

River as it reaches Dauphin Lake near Highway 5. In orcier 

for other  streams t o  be returned t o  t h e i r  natural 

c h a n n e i s ,  a moratorium on Crown Land s a l e s  m t i s t  be 

e u f o x e d  ir, t h e  basin, a s  w e l l  as a program to buy n a c k ,  

through expropriat ion if necessary,  s e n s i t i v e  lands, s u c h  

cs  alluvial f ans ,  from private l a n a o w n e r s  (DLBAS 1999, p 

1 4 3 ,  

One final solution to the sedîmenta~ion problem of 

Cai lph in  Lake is to a r t i f i c i a l l y  raise tne l a k e  level by a 

third of 2 meter from 284 .8  rn as1 t o  285.1 rn a s 1  ( D L W  

19E9, p 61. Such a s t e p  w o u l d  significantly e n h a n c e  

recreat  i ona l  o p p o r t u n i t i e s  for Doating and  swimrning, 

reduce algae growth because there  w o u l d  be less agi ta t ion 

of s i l t  aeposits and therefore less n u t r i e n t  cycling, and 



FIGURE 5.1 6 EROSION ALONG THE BANKS OF OCHRE RNER SUMMER 1 999 

SOURCE: TREVOR LOCKHART 



would promote waterfowl production within the adjacent 

marshes. The raising of the lake level would also cause 

increased flooding upstream, unless measures were t a k e n  

ta wiaen o r  improve t h e  o u t l e t  channe l  a n d  the first 13  

Ini of the Mossy River as it flows into Lake Winnipegosis 

(DLBAB 1989 p 14) . 

5 . 5 . 4  Conclusion 

The main hurd le  blocking the effectiveness of the 

DLBAB is lack of public f u n d i n g  to implernent the various 

recommendations developed by t h e  Board. Until the 

sedirnentation and declining flshery of 9auphin L a k e  is 

seen as a politically important problem, the fish w i l l  

c o n t i n u e  to decline ir! number and the L a k e  w i l f  c o n t i n u e  

to f i l i  in with sediment. Figure 5.17 is an aer ia l  

pPiotograph showing the mouth of t h e  O c h r e  River as it 

ompties into Dauphin Lake in 1996. The sediment load 

spreaainq like a dark ripplinq cloud into the lake is 

unmistakable. 





Section 5.6. Riding Mountain National Park 

5.6.1 Introduction 

Riding Mountain National Park plays a crucial role 

i r i  the management of the T u r t l e  River Watershed 

C o n s e r v a t i o n  D i s t r i c t .  Alrnost a third of t h e  TRWCD is 

included in t h e  escarpment portion of  R i d i n g  Mountain 

Narional P a r k .  The presence of t h i s  3000 square kiiometer 

fo res t  island on the District's western b o r d e r  

incorporates both benefits and shortcomings (Good Earth 

Prod~~ctions 1997). The f c l l o w i n g  s e c t i o n  will provide a 

5 r i e i  history of the Park as well as the positives and 

negacives of having a National Park adjacent CO a 

conservation Distr ict .  

5 - 6 . 2  P a r k  History 

Riding Mountain National Park received official par): 

s t d t u s  in 1929 after beginning as the Riding Mountain 

Forest Reserve in 1906 (Lothian 1987, pg 74) . During the 

period of agricultural set t l e rnen t ,  the forested uplands 

of Riding Mountain were a primary source of timber for 

b u i l d i n g s ,  railway ties, and fuel ( T a r l e t o n  1997 ,  pg 1 7 )  . 

The l a n d  which is now Riciing Mountain National Park was 

withdrawn £rom s e t t l e m e n r  i n  1895 t o  help reduce the 



exploitation of t h e  area's bur oak, spruce, p i n e ,  oak and 

poplar  stands. Shortly after r e c e i v i n g  National Park 

S t a t u s  in 1929, Riding Mountain was used as a location 

for relief camps during the Greac Depression, h o l d i n g  as 

many a s  1200 men during t h e  winter. The work carried out 

in the park during this t i m e  included the c l e a r i n g  of 

vegetation f o r  the campground and townsite, as well as 

e x e n d i n g  and maintaining the highway t h r o u g h  t h e  park  

( L o t h i a n  1987, 7 6 ) .  D u r i n g  World War II, the Park  served 

as a " r e m o t e "  location accommodating German P r i s o n e r s  of 

War. Draft-age Canadian c o n s c i e n t i o u s  o b j e c t o r s  and 

G e r m a  so ld ie r s  performed much t h e  s ame  work that the 

r e l i e f  w o r k e r s  did ü decade e a r l i e r  (Good E a r t n  

2roauctions 1997) . S i n c e  the Parkr s o r i g i n a l  u s e  was as a 

- 
C. ores: Reserve, timber cutting c o n t i n u e d  u n t i l  1937 ,  wnen 

c forest  management plan was created (Lothian 1987, pg 

7 8 3  . Graz ing  and hay pemits  w e r e  i s sued  u n t i l  1970, when 

they were finally phased out c o r n p l e t e i y .  The dichotomy 

between the P a r k r  s mandate and the impiied mandate of the 

surrounding agricultural land s p e a k s  direct ly  to the 

h e a r t  of t h i s  thesis and can be discerned as r e c e n t l y  as 

the 1997  Riding M o u n t a i n  N a t i o n a l  Park Ecosystem 

Conservation Management Plan .  E v e n  though g r a z i n g  a n d  hay 



permits  w i t h i n  the Park w e r e  eliminated i n  1970, t h e  Park 

is still sensing an encroachment of crop and p a s t u r e  land 

aLong the  P a r k f  s boundaries. € r o m  1976 to 1986, c r o p l a n d  

in a 70 k m  r a d i u s  beyond t h e  Park i n c r e a s e d  by 2 7 . 3 % ,  so 

tnat 80.2% of this zone was farmland. Within a 10 km 

i a d i u s  92.7% was f amiand .  Total pasture land incroased 

from 2 3 . 7 %  to 28.6% of fanniand between 1971 and 1986 in 

the 70 km zone ( T a r l e t o n  1997, p 6 6 ) .  

5 . 6 . 3  R id ing  Mountain B i o s p h e r e  Reserve 

-9nother p r o j e c t  that f a l l s  under the c o n t r o l  of 

Riding Mountain Nat iona l  Park is t h e  Riding M o u n t a i n  

Bioswhere Reserve {Whittaker 1 9 9 9 ) .  Creacea in 1971 by 

Che United Nations, the Biosphere Reserve program has 2 8 0  

aices slround the world. Each Reserve consists of a core 

crea which p r o m o t e s  natural habitat and c o n s e r v a t i o n ,  and 

a s ü r r o u n d i n q  "area of c o o p e r a t i o n "  i n  which s u s t a i n a b l e  

resource u s e  is encouraged. Riding  Mountain National Park 

consists of such  a core area, a n a  the area of cooperation 

i n c l u d e s  1 8  surrounding r n u n i c i p a l i t i e s .  L i k e  t h e  T u r t l e  

River Watershed Conse rva t ion  D i s t r i c t ,  t h e  B iosphe re  

Reserve i s  managed by a c o r n i t t e e  o f  area r e s i d e n t s  

appo in ted  by the m u n i c i p a l i t i e s  a n d  suppor t ed  by Park and 



Provincial Government staff. The main objectives of the 

Biosphere Reserve are: 1. To preserve R i d i n g  Mountain 

National Park: 2. to foster m a i n t e n a n c e  of quality-of- 

life and resources in the area of 

respond to p r e s e n t  human needs i n  

neeàs can also be met. (Whi t taker  

map of r h e  Biosphere Reserve. 

cooperation; and 3. to 

s u c h  a way tnat future 

1999). Figure 5.18 is a 

5.6 .4  Hope for the Future 

One of the main objectives to emerge from the 1997 

Ecosystem Conservation Management P l a n  was "to develop a 

r egu la r  l i a i s o n  with Conservation Districts next to tne 

?ark and to share information on projects/programs of 

j o i n t  i n t e r e s t  by the end of tne  fiscal year." ( T a r l e t o n  

1 9 9 7 ,  pq 6 4 ) .  This is a positive step to overcoming the 

bar r ie r s  between tne management system inside the Park 

and the management characteristics of t h e  agricultural 

cornmunity outside the Park. It r e m a i n s  t o  be seen, 

whether or not the good intentions of the management plan 

produce positive results. 

One of the main drawbacks of Riding Mountain 

Nacional Park in t e r m s  of water and land management 

outside the park is the concentration of many wildlife 





species within the Park. During t h e  Spring thaw, t h e  

problem becornes appdrent when dozens of t h e  Park's b e a v e r  

p o p u l a t i o n  m i g r a t e  downstrearn and e n d  up b u i l d i n g  dams i n  

t h e  drains and conveyance channels i n  t h e  District. It  

h a s  been  estimated t h a t  R i d i n g  Mountain N a t i o n a l  Park is 

home to 18 000 beavers, who cons t ruc t  3500 dams in the 

park â n n u a l l y  (Good E a r t h  P r o d u c t i o n s  1997)  . The  beaver 

situation has become so serious in r e c e n t  years t h a t  as o 

result of their i n d u s t r y ,  a n  entire s e c t i o n  of Highway 19 

on the e a s t e r n  edge of t h e  Park was washed o u t  i n  t h e  

S p r i n g  of 1999 .  Although beavers t e n d  t o  i n i t i a t e  the 

most ciamage, by blocking d r a i n s  a n d  channels, t h e  

appearance of c o y o t e s ,  wolves anc! e i k  on  adjacent 

fa,mland have caused local  probierns  (Rousseau  1 9 9 9 )  . The 

Dis ïz ic t  nas t a k e n  a n  "ad-hoc" a p p r o a c h  Co a e a l i n g  w i t h  

the beaver situation i n  t h e  Spring. Demolishing dams and 

clearing b l o c k e d  d ra ins  a t  1 andowners' request has become 

2 reqular p r o c e d u r e  i n  tne S p r i n g .  Figure 5.19 i s  a photo 

of ô "beaver proof" cillvert. Designed with a deep basin 

on t h e  upstream side of the crossing, the c u l v e r t  is 

supposed t o  pass debris easily and  retiuce f l o o d i n g  and 

b l o c k a g e .  T h e  ef fectiveness of t h e s e  c r o s s i n g s  r e m a i n s  t o  

be s e e n  as t h e  District Manager and the Author  spotted a 
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b e a v e r  s w i m i n g  t h r o u g h  the cu lve r t  and beginning t o  

build a dam a s h o r t  distance upstream! 

P a r k s  Canada 's  mandate is " t o  f u I f i I 1  n a t i o n a l  a n d  

i n t e r n a t i o n a l  r e s p o n s i b i l i t i e s  i n  rnandated a r e a s  o f  

heritage r e c o g n i t i o n  and c o n s e r v a t i o n ;  a n d  t o  commemordte 

protecri and p r e s e n t ,  both d i r e c t l y  a n d  i n d i r e c t l y ,  p l a c e s  

which are significant examples of Canada's c u l t u r a l  and 

narural heritage in ways t h a t  encourage public 

understanding appreciation and en joyment of t h i s  

he r i t a g e .  w h i l e  ensur ing  long- te rm ecological a n d  

cornmernorative integrity" ( T a r l e t o n  1997,  p 8 ) .  I t  i s  

w i t h i n  t h i s  mandate that R i d i n g  Mounta in  N a t i o n a l  P a r k  

o p e r a t e s ,  a n d  a l t n o u g h  no men t ion  is  made o f  t h e  P a r k ' s  

r e i a i i o n s h i p  t o  i t s  n e i g h b o u r s ,  t h e  1997 Ecosystem 

C o n s e r v a t i o n  Management Plan a d c i r e s s e s  t h e  r o l e  o f  t h e  

Park and i t s  s u r r o u n d i n g  n e i g h b o u r s  i n  a d d i t i o n  CO 

a d h e r i n g  ta the Parks Canada mandate. "Key new components 

of c h i s  Plan i n c l u d e  a n  ecosys tem-based  approach  t o  p a r k  

management and involvement by the public, by local 

srrakeholders, by the scientific community and  by 

surrounding j urisdict ions in plan development and 

implemenration ... this plan uses the greater Riding 

Mounrain e c o s y s t e m  setting throughout w h i l e  remaining 



focused on our ow- jurisdiction, i.e, within RMNP" 

(Tarleton 1997, p 10). 

Section 5 .7  Conclusion 

T h i s  section has 

betwee.? the Manitoba 

covered the history of tne area 

Escarpment and Dauphin Lake. Two 

separace jurisdictions have developed alongsiae oach 

other  over the last hundred years, and yet  until 

there has been 

juxisdiction 

surrounding 

Provinciaily 

very  l i t t l e  contac t  between the 

Riding Mountain National Park 

agricultural land now represented 

recent ly 

Federâl 

and the 

by the 

derived T u r t l e  River Watershed Conservation 



Section 6.1 Introduction 

T h e  T u r t l e  River Watershed Conservation District is 

ir! need of a water management plan. It is the goal of 

t h i s  thesis t h a t  r a t i o n a l  geographic principles a re  

adopted and applied in order to maximize the benefits and 

c i a r i t y  of the w a t e r  management plan. T h e  plan deals n o t  

only w i t h  t h e  day-to-day wor lc  in the D i s t r i c t ,  but a l s o  

addresses the long term consesvat ion concerns that  plaque 

tne D i s t r i c t  from year to year. T h e  combination approach 

of a e a i i n g  with s h o r t  term and long term challenges ir, a n  

integrated r n a n n e r  has the synergistic advantage of 

lesseninq t h e  short term p r o b l e m s  i n  t h e  long  run .  

T h e  completed plan appears as "Part II" i n  t h e  

tnesis a n d  reference will be made t o  it throughout this 

chapter. It is the aim of this chapter t o  provicie some 

r a t i o n a l e  as  t o  how the plan evolved over the last two 

years  anà why tne p lan  r i l t i m a t e l y  ended u p  in the form 

which was presented t o  the Board. 

Section 6 .2  Ar! O v e r v i e w  of t h e  District 



At t h e  r i s k  of repeating much of the i n f o r m a t i o n  

already covered by the chapter on t h e  study area, the 

first s t e p  i n  developing a water management plan for t h e  

District w a s  t o  becorne familiar with the topography. This 

F n c l u d e s  an inventory of the surface water features and 

pnysiograpnic r eg ions .  It was decided t n a t  in order t o  

àeal e f f e c t i v e l y  with s u c h  a geographically h e t e r o g e n e o u s  

aroa, breaking t'ne D i s t r i c t  down i n t o  four distinct 

regions based on sirnilar soi1 type and texture, 

copoqraphy, d r a i n a g e  and land use would be useful. The 

four a r e a s  were identified as the Lowlands, the 

Subescarpment, t h e  Escarpment, and the Uplands .  Detaiis 

of these four a r e a s  can be found i n  the chapter o n  The 

ç i u a y  area, as well as in Part II of the thesis. 

Section 6.3  Water  Management Zones  

Once t h e  four separate and 

icentified w i t h i n  the District, 

d i s t i n c t  

s u i t a b l e  

areas were 

conserva t ion  

rneasures a n d  management t e c h n i q u e s  w e r e  developed for 

each area.  It soon became clear t h a t  one homogeneous 

approach to managing the entire D i s t r i c t  was not only 

im~ractical, it would u n d e m i n e  t h e  Board' s eff ectiveness 

in coming ',O d e c i s i o n s  on site-specific r e q u e s t s .  



Although t h e  hope a t  the outset was to corne u p  w i t h  a 

broad, simple plan f o r  t h e  e n t i r e  Distr ict ,  t h e  r e a l i t y  

w a s  chat t h e  District's resources were so v a r i e d  t h a t  for 

the p l a n  to be a n ÿ t h i n g  m o r e  t h a n  a g e n e r a l  g u i d e ,  more 

research and development had t o  be c o m p l e t e d .  

Sect ion 6 . 4  A g r i c u l t u r a l  D r a i n a g e  Standards 

With the help of t h e  Board, four  s t a n d a r d s  of 

s e r v i c e  w e r e  d e v e l o p e d  and are used throughout t h e  

District in order  to classify t h e  level of attention 

required by the Board. "Value Added" is the highest level 

cf service. A g r i c u l t u r a l  lands adjacent t o  tne arains 

r h a t  cmform to t h e  "Value Added" standard would nave 

excess summer p r e c i p i t a t i o n  drained within 1 to 2 days; 

"Cereal" standard land would been drained within 2 to 3 

days; "Forage/PioneerU land would be d r a i n e c i  within 4 to 

10 days; ana t h e  lowest standard o f  "No Drainage" would 

De applied to low wetland areas and r e c e i v e  t h e  lowest 

p r i o r i t y  by t h e  Board. I t  is  i n t e r e s t i n g  t o  n o t e  t h a t  t h e  

Board would insist on  using e c o n o m i c a l l y  loaded terms 

such a s  " v a l u e  added" to describe t h e  q u a l i t y  of t h e i r  

d r a i n a g e  system 2nd t h i s  relfects on  t h e i r  point of view 



that improving the land for agriculture remains a high 

priority . 
F s  the Board adopts these standards, a few 

guiaolines should also be understood. The drains that 

conform to these standards must be built to the 

agricultural standard of being below prairie level to 

àllow for effective drainage. The d r a i n  standards are no t  

se t  up to accommodate seasonal flood water. These 

standards apply o n l y  to existing Distr ict  d r a i n s ,  as t h e  

Board will not generally approve the construction of new 

drains in the District. Even though the Board will not 

provide service to improve drains classified to ïne "No 

3rûinage8' standard, the Board will encourage conservation 

measures sucn as gully stabiiization, grassed r u n w a y s ,  

skalo traps and gradient controls tc reduce bant erosiofi. 

Section 6.5 Drain Maintenance 

Once the agricultural drainage standards w e r e  

developed, the Board needed to determine how much it 

would cost t o  rostore d r a i n s  t o  îheir maximum capacity 

within a given agricultural drainage siandard. Out of the 

780 km of d r a i n s  w i t h i n  t h e  D i s t r i c t ,  it w a s  determined 



that 610 km required normal maintenance; 91 Jan required 

heavy maintenance; and  78 h were non-maintainable. 

Nomal maintenance act ivi t ies  include mowing a t  $56- 

$65/hr or $67/h; herbicide application at S21W)cm; and 

spot cieanouts ranging from S1800 to $2400/)an. A drain 

requirinq normal  maintenance would require w o r k  everÿ one 

or cwo years, and ignoring n o m a l  maintenance work will 

u l t i rna te ly  result in costly heavy maintenance. 

Heavy maintenance, determined essential on 91 km of 

the District's drain network, includes silt and shale 

removal ranging from $3600 to $5760/krn; major brushing 

from $1200 to $4200/krn; and resloping work costing 

$3OGO/km. After receiving heavy maintenance for one 

soason, it is hoped that the drain will be able to remain 

up to the agriculttlral standard it was designed for and 

in subsequent years receive only normal maintenance. 

Drains considered to be non-maintainable tena to 

consist of steep bank slopes, suffer from severe erosion, 

anà generally require reconstruction beyond that which is 

justifiable by the Board. These drains have been 

abandoneci and do  not receive any type of regular 

rnainrenance, although the percentage of drains classified 

as "non-maintainable" is reviewed annually by the Board. 



Minor work, such as the removal of beaver dams, can still 

9e carried o u t  on "non-maintainable" drains. 

Section 6.6 Policies of the Board 

One of the rnost useful findings to corne out of tnis 

research was that the Turtle River Watershed Conse-nation 

District consists of several distinct yet interconnected 

zones, and that eacn zone must be dealt witn in a 

siightly d i f f e r e n t  manner f o r  maximum effectiveness to be 

achieved. As was mentioned in a previous section, 

segmenting the District's d r a i n s  i n t o  d i f f e r e n t  classes 

of service resulted in an overall more effective pian for 

t'ne en t i r e  District. In virtually al1 cases, the most 

appropriate management practice will be dicïated by the 

type of topography affected and its associated land use. 

3arher than develop one uniform plan which would act as a 

panacea for al1 water resource challenges, it was 

discovered that approaching each challenge without a 

preconceived notion opened up the possibilities for 

management. As the plan ünaerlines, a variety of methods 

are possible throughout the District. Whether  an area 

neebs only to maintain its drainage channels, or w h e t h e r  

it is deciaed a more aggressive management approach is 



required such as l a n d  expropr ia t ion  t o  p ro t ec t  s e n s i t i v e  

a l l u v i a l  fans is left  to the discretion of t h e  Board. 

This approach has  been adopted fo r  the T u r t l e  River 

Watershed Conservation D i s t r i c t '  s plan 

be efficient and e f f e c t i v e ,  as well 

and 

as 

qeographic principles such as examining 

will prove to 

confoming t o  

the spa t i a l  

relationships between the four zones of the Distr ict  and 

l i n k i n g  these four  zones in a watershed model. 

Section 6.7 Recomendations 

The condition of t he  drainage system i n  t h e  T u r t l e  

River Watershed Conservation D i s t r i c t  is generally good, 

although the Dist r ic t  l z c k s  2 forma1 long-term plan ir! 

which many of the ideas discussed 

cou lC  be implemented effectively. 

tne i n d i v i d u a l  d i f fe rences  w i t h i n  

a t  t h e  same time gathers  al1 of 

together u n d e r  one unified vision 

go a long way in easing many of 

throughout t h i s  thesis. 

throughout this thesis 

A plan that respects 

t h e  District, a n d  y e t  

the various interests 

for  stewardship could 

tne i s s u e s  addressed 

It  is  recornmended t h a t  the Board focus i n  on takinq 

greater s t eps  towards p r even ta t i ve  conservatior! s o  t h a t  

d t i m a t e l y  less t i m e  and rnoney will be spent on day-to- 



day efforts  such as dredging, beaver dam removal, and 

culvert r e c o n s t r u c t i o n .  The Board n e e d s  t o  f o c u s  i n  o n  

the sensitive area along the escarpment where t h e  streams 

flowing off t h e  east side slow down into alluvial fans. 

It is a l o n g  these  areas that the e r o s i o n  a n a  

s e d i m e n t a t i o n  problems downstream o r i g i n a t e .  The uplânds 

àrea is managed constantly by Riding Mountain Nationai 

Park officiais; flood control and Stream flow is 

m o n i t o r e d  r e g u l a r l y  by the P a r k .  The Park i t se l f  is 

officially out of the District's jurisdiction, s o  tne 

F Lirst level of defense a g a i n s t  erosion and s e d i r n e n t a t i o n  

i n  tne District is at the alluvial f a n s .  

Expropr ia t ion  of lana which sits on a l l u v i a l  fans, 

os well as the land immeaiately downstream of the fans, 

is t h e  most effective management rneasure t h e  Eoard c m  

tare a t  t h e  outset. Rernoving those l a n d s  from production 

will r e s u l t  i n  a return t o  t h e  n a t u r ~ l  vegetation which  

will reduce the amount of sediment b e i n g  eroded from the 

f a n s  downstream. A less intrusive measure is to provide 

ta:i credits f o r  acres of l a n d  which remain p r i v a t e l y  

owned b u t  are under  Board approved conservation 

management.  



Long-term preventative management does not s top  at 

che alluvial fans. Increased attention must be given to 

erosion control a long  the banks of not only the Ochre and 

T u r t l e  Rivers,  but also t h e  various smaller streams a n d  

à r a i n s  w n i c h  c o n t r i b u t e  via t r i b u t a r i e s  t o  t h e  larger 

channe l s .  Pro j ect s such  as grassed waterways, 

s n e i t e r ~ e l t s ,  buffer s t r i p s  and forage crops a l 1  assist 

reducing erosion and throughcut t h e  

Conservation can be practiced not only on the land 

cajazent to the d r a i n s  a n d  strems, o u t  a i s o  w i t n i n  the 

streams and d r a i n s  t h e m s e l v e s .  Shale t r a p s ,  found along 

C h e  escarpment s t r e a m s ,  a c t  as mini-dams w h i c h  slow the 

scream-flow and allow tne sediment to f i l t e r  out before 

it reaches D a u p n i n  Lake. The filtered s e d i m e n t  is  t h e n  

creciged and used as f i l l .  R i f f l e  and pool s t r u c t u r e s  n o t  

o ~ l y  slow t h e  flow of t h e  e sca rp rnen t  streams a s  snale 

t raps  do, but also provicie an oxÿgen e n r i c h e a  environment 

w h l c h  i s  s u i t a b l e  for fish spawning. This can be enhanced 

S y  a e t - e l o p i n g  fish s r o c k i n g  programs a l o n g  t h e  Ochre and 

T u r t l e  rivers, as well as  Dduphin Lake i t se l f .  Developing 

t h e  o r i g i n a l  mar sh  systems a t  the mouths of the Ochre and 



T u r t l e  rivers would ac t  as a "last-stop" buffer f o r  

s e d î m e n t  t o  se t t le  o u t  before entering into Dauphin Lake. 

One f i n a l  area of effective management in which t h e  

B o a r d  can develop preventative c o n s e r v a t i o n  is t h r o u g h  

p u b l i c  education. Many farming techniques employed i n  t h e  

District c o n t r i b u t e  indirectly t o  the erosion of Stream 

bon k s  and sedimentation downstream. Adopt ing contour 

farming techniques, practicing zero till management, and 

utiiizing plastic mulches are j u s t  some of t h e  methods 

which reduce s o i 1  e ros ion  and protect  v a l u a b l e  t o p  soil. 

T h e  Board is e n c o u r a g e d  t o  c o n t i n u e  d e v e l o p i n g  i n n o v a t i v e  

a g r i c u l t u r a l  methods which c a n  b e  a d o p t e d  by tne 

individual f a r m e r  and  e n h a n c e  t h e  e n t i r e  District's 

r e s o u r c e s .  T h e s e  new ~ e c n n i q u e s  can be d e m o n s t r a t e d  or! 

designated p l o t s  so t h a t  f a r m e r s  can see t h e  b e n e f i t s  

Uirectly and i n  a p r a c t i c a l  s e t t i n g .  

Section 6 . 8  C o n c l u s i o n  

A u n i q u e  e x p e r i m e n t  has been u n d e r t a k e n  o v e r  the 

p s t  two y e a r s  i n  t h e  T u r t l e  River Watershed C o n s e r v a t i o n  

District. T h e  e x p e r i r n e n t  consis :ed of developing a water 

management  p l a n  which t o o k  i n t o  c o n s i d e r a t i o n  t h e  i s s u e s  

and concerns of the rate payers and t he  Board, as woll as 



t h e  o t h e r  c o n c e r n e d  parties adjacent t o  the District. The 

plan wâs to be practical in n a t u r e ,  yet based on sound 

geographic p r i n c i p l e s  and  existing r e s e a r c h  on t h e  t o p i c  

GE water  and  l a n d  management. This chapter has s m a r i z e d  

many of  t h e  ideas a n d  reasoning that went into t h e  water 

management p lan ,  and answered many of t h e  q u e s t i o n s  as to 

why certain issues w e r e  given priority over others  in the 

final draf t .  



- 
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The role of the geographer h a s  been examined i n  t h e  

context of the challenges faced by the T u r t l e  River 

Katershed Conservation District. As mentioned in the 

introduction, the goals and pr io r i t i e s  s e t  out i n  t h e  

B r u n d t l a n d  report fonned most of t h e  theoretical 

framework for  this thesis. In order for a problern t o  be 

proper ly  m e t  and dealt with. the entire scope of 

p o t e n t i a l  factors and va r i ab l e s  m u s t  be considered. This 

may sound l i k e  a daunting task for those whose main 

p r i c r i t y  is t o  solve a s p e c i f i c  chal lenge,  s u c h  as  

eros ion .  The view of a n y  specifically d e f i n e d  d i s c i p l i n e ,  

süch âs hydrolcgy, is too nar rowly  focused to adeuuately 

adcress t h e  e n t i r e  problem. T h i s  i s  not  to suggest t h a t  

t h e  hydrologistf s r o l e  is  diminisned. Rather, t h e  na r row 

scope of each d i s c i p l i n e  has provided valuable results 

wnich woulà  not be p o s s i b l e  if specialization did  not 

occur, as the Wilson C r e e k  s tud ies  prove. Geography t a k e s  

a a i f f e r e n t  approach.  

It is e x a c t l y  fo r  t h i s  reoson t b a t  t h e  influence of 

a geographer is essential for t h e  t a c k l i n g  of a n y  major 

p r o o l e m  w n i c h  deals with var ied  i n t e r e s t s .  Rather than 



merely "thin king outside the box", the geographer 

rebuilds the box to include as big a picture as the 

problem allows. For the case of the Turtle River 

Watershed Conservation District and  Riding Mountain 

National Park, it is t h e  entire Dauphin Lake watershed of  

the Ochre  a n d  T u r t l e  Rivers t h a t  must be considered when 

policy is developed. 

The second part of focussing traditional thinking 

involves looking at the problem f r o m  the perspective of 

more than one specialty. The e n t i r e  watershed must be 

assessed, n o t  only in tenns of area, but also i n  terms of 

a l 1  t h e  physical and cultural influences and processes 

:han occur in a daily, s e a s o n a l  and/or a n n u a l  cycle. The 

cuality of the soil is  linked t o  t n e  quality of the water 

pas s ing  t h r o u g h  the soi1 and tne drainage patterns 

developed within it, as well as the land management 

tecnniques applied to the soil. The proàuctivity of t h e  

land i s  heavily i n f l u e n c e d  by climate, and the 

microclimate c a n  be altered and moderated w i t h  the 

intelligent use of shelterbelts and grassed runways. T h e  

qype of land use, w h e t h e r  it is for f i e ld  or forage 

crops, for  g raz ing  or left as fallow depends greatly on 

the so i1  quality as detailed i n  t h e  Canadian Land 



Inventory. Conversely, whatever land use technique is 

used will affect the structure and quality of the soi1 

type as well. In order to see how these as well as other 

relationships affect  each other i n  the District  and Park, 

geographical perspective is required. 

One final comment should be made as t o  the real 

p o s s i b i l i t y  of adopting sustainable development practices 

w i t h i n  the District. I t  is clear that the main goal of 

zne land owners in the District is t o  make money througn 

agri-business. However, in the  past f e w  years, F t  h a s  

â i so  becorne clear t o  tne landowners that such a v e n t u r e  

is b e c o n i n g  more and more difficult as a result of 

manaqement decisions mde by t he i r  ancestors a century 

Se fo re .  The channelization of streams, although h e l p f u l  

ir: the short term by removing water from fields 

expediently, resulced in a much bigger long term prob lem 

of erosion anci sedimentation. T n e  attitude of the rate 

paye r s  i n  t h e  District is that something must be done to 

reverse this t r e n d  of erosion and sedimentation, or else 

zhere will n o t  be any agri-business to protect in the 

near future. It is out of desperation rather t h a n  out of 

any dedication to sustainable development that the ideas 

in this thesis are qiven consideration by the Board. 



A l t h o u g h  resource management is challenged by the 

constant struggle for jurisdiction between R i d i n g  

Mountain National Park and the Turtle River Watershed 

Conservation District, there are s i g n s  of h o p e  that t h e  

w a t e r  quality of Dauphin Lake and soi1 conditions below 

rhe escarpment will be managed w i t n  intelligence, 

racionality and foresight. There is no one righr formula 

for sustainable development, b u t  rather many options. The 

words of the Brundtland Report r e rn ind  us that 

"Susza inable  Development s e e k s  t o  m e e t  t h e  needs  and 

aspirations of the present without compromising Che 

ability to meet those of the f u t u r e . .  .No single blueprint 

of sustainability will be found as economic and social 

systems and ecological conditions d i f f e r  widely arnong 

coilnïries" (Brundtland 1987, pg 4 0 ) .  Ir: is u p  to the 

rnanaqers of the Dauphin Lake basin, wnether they are Park 

Rangers or District Board members, to develop together a 

plan rna t  is sustaina~le for generations to corne. 
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Ever since the Turtle River Watershed Conseweration District was inaugurateci on 
August 30, 1975, water and land management and conservation has been a hi@ 
priority for the land owners and managers of the area lying between the Manitoba 
Escarpment and Dauphin Lake. 

This water management plan is a continuation and confirmation of al1 the hard work 
carriai out by the Board and its rate-payers suice inception. In order to give some 
direction and rationatity to the decisions and work carried out by the Board, this 
plan should be seen as a gui& and reference tool for those who have questions and 
concerns as to the work of the Board in the District. 

The plan begins with a description of the District in terms of topography, resources 
and features. The first section of the plan classifies the District into topographic 
zones, water management zones, and "level of service" zones known as Agricultural 
Standards. 1 i was determined that wi thin the District's boundaries, four separate 
and distinct topographic areas exist These are the Western Lowlands, the 
Sukscarprnent, the Escarpment and the Uplands. From these four natucal 
physiographic zones, four water management zones were set up to reflect the areas 
th a t have similar water-and-land management issues and c ha1 lenges. The four water 
management zones follow the physiography of the District closely. Using the Water 
Management Zones as a guide, the level of service devoted to each area was then 
determined by the Board. This is reflected on the Agricultural Drainage Standards 
Map accompanying the plan. 

The second section of the plan deals with the artificial drainage system in detail. 
This section provides an inventory of the approximate number and type o r  drains 
throughout the District, as weIl as the cost of maintenance and repair on each type 
of drain in each zone type. 

The third and final section of plan States the policies and priorities of the District. 
This section provides the rationale for project approvals and rejections. In addition 
to the policies and priorities, this section lists some of the recent accomplishments 
of the District, to provide a general idea as to what the Board believes is important 
in terms of land and water conservation and management 



Introduction: 

This watershed management plan was mandated by the 1988 Management Plan for 
the Turtle River Watershed Conservation District. The management plan calls for 
research into a sub-plan which Q a l s  with land and water management issues. A 
detailed thesis on the history of  water management in the escarpment and 
subescarpment and the reiationship between the TRWCD and Riding Mountain 
National Park is king written at the same time as this water management plan, and 
can be used as a cornpanion piece for fbrther detail and information on the subject of 
water management 

The water management plan is broken down into three key sections: 

PART 1: A broad picture of the Turtle River Watershed Conservation District 
including water problems and possible solutions. 

PART 2: An inventory of the existing man-made dramage system and requirements 
for maintenance and reconstruction. 

PART 3:  A descn~tion of  the Dismct's mlicies and directions 



PART 1 
A BROAD PICTURE OF THE TURTLE RIVER WATERSHED 
CONSERVATION DISTRICT 

IN THIS SECTION: 
Background; 
Surfice water features and physiographic regions; 
Water Management Zones; and 
Agricuinual Drainage Standards. 

BACKGROUND 

The Tunle River Watershed Conservation District encompasses an area of 2 130 sq. 
km (824 sq. mi.). Historicaily, land drainage and runoff control were the two major 
concems in the District. More recently, consideration has been given to the value of 
incorporating conservation measures, cspecially dong the escarpment and 
subescarprnent streams, to prevent fbrther erosion and land degradation 

SURFACE WATER FEATURES AND PHYSIOGRAPHIC REGIONS 

The Turtle River Watershed Conservation District can be subdivided into four 
unique areas bascd on physiography. Generally speaking, the four zones run East to 
West, with Area One covenng the Easternmost portion of the District, and Area 
Four covenng the Westernmost portion of the District. 

Area One: Lowlands 

This includes al1 of the area below the 3ûûm contour. This area includes the greatest 
amount of land in the District, and stretches from its eastem border down to the 
southern border which mns between McCreary and Kelwood. The soil drauiage is 
classified as from poor to g d .  The surface texture of the area varies from stone- 
fiee to extreme stoniness, and fiom clay to gravel. The parent material is made up of 
lake and alluviai deposits, as weii as glacial till. 

Area Two: Subescarpment 

This zone occupies a narrow band between the 300 and 360m contours. It extends 
from the southeast to the northwest, following the contour of the escarpment, It is 
characterized by the presence of alluvial fans and beach ridges. The soi1 texture 
ranges from sandy loam to silty clay soils. This area also has well developed and 
defined Stream channek with moderaie to steep gradients. Soi1 drarnage ranges from 
gooci to imperfect. 





Area Three: Escarpment 

This is steep, sloping terrain between the Subescarpment and the Uplands areas. 
This area crosses over the Riding Mountain National Park boundary, and therefore 
is subjected to some jurisdictional overlay. The elevation ranges fiorn 360 to 600 
meters. The soi1 is the same as that of the Subescarpment region consisting of sandy 
loams and silty clays. Beach ridges and alluvial deposits occur at the base of this 
zone. 

Area Four: Uplands 

The Uplands area lies completely within Riding Mountain National Park, and is 
made up of a forested, rolling till plain. The elevation ranges from 600 to 675 
meters. Since this area falls under Federal jurisdiction, the water management plan 
m u t  respect the fact that any conservation practices undertaken within this zone 
must meet with approval fiom the Park administration. 

WATER MANAGEMENT ZONES 

1t is recommended that the District be divided into 4 (four) water management 
zones, based on the natural physiography detaiied in the previous section, as well as 
on the agricuitural potentiai of the land The agricdtural potential of the land is 
based on the Canada Land Inventory Classification. Figure 2 outlines these four 
water management zones. 

AGRICULTURAL DRAINAGE STANDARDS 

The Board needs to identifi the standard of ajgïcultural drainage or the level of 
service that can be expected within the water management zones in the District. As 
a "Rule of Thurnb, four ciramage standards are proposed: 

Drainage Standards: 
Value Added: Hi& Level Service. Excess summer precipitation removed from 
adjacent agriculturai land within 1 to 2 days. 
Cereal: Agicultural drainage wi thin 2 to 3 days. 
Forage/ Pioneer: Agriculniral drainage within 4 to 10 days. 
No Drainage 
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The purpose of the agricutairal Qainage standards rnap is to assist the 
District in maiang decisions as to whether to maintain, reconstruct or upgrade the 
eximng drainage ystem in given areas. (Le. What level of dramage service can one 
expect in the various regions of the district?) 

The following statements should be regarded as recommendations in any 
interpretation of the Agicultural I)I.ainage Standards Map. 

The drains are built to an agicultural standard (they are built below prairie level 
to allow drainage From adjacent land). 
The drains are not designed to accommodate flood water. 
The drain standard applies only to existing District drains. 
The Board will not generally approve construction of new agicultural drains. 
In the area of "No Drainage" the Board will encourage conservation measures 
such as gully stabilization, grassed runways, shale naps and gradient controls to 
minimize erosion. 

Convevance Channels: 
A separate design standard is required for conveyance channels which are 

constructeci to transfer water from one area to another as opposed to draining 
adjacent agricultural land direct 1 y. 

APPENDIX A 
The following are definitions of key terms used in the Water Management 

Plan: 

Conveyances: Channels constructeci to transfer water from one area to another. The 
design flow may be contained within dykes above prairie elevation. 

Drains: Channels constmcted to remove water from adjacent agricultural land. The 
design flow will be below prairie level to dlow drainage from the adjacent land 

Design Flow: This is the chosen level of service or standard chosen for a project. 
The standard is relatecl to benefits: i.e. the greater the benefit, the higher the 
standard. 

Agricultural Standard: This is the design flow required to protect or drain 
agricultural land in a reasonable amount of time. This is normally limited to events 
that would tikely occur during the growing season. This standard does not provide 
suficient capaci ty to handle large spring floods. 
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Flood Frequency: An estimate of how often a particular event may be e x a d a i  
This is bas& on available Stream flow records. 

Drain Maintenance: Work done to maintain or improve the drain capacity without 
signifiçantly altering the size of the channel- Examples of this include mowing, 
hay hg, minor si1 t removal, brushing and herbicide application. 

Drain Reconstniction: Work done to upgrade the channel so as to provide a higher 
standard of drauüige service for an area 

Natural Water Channel: A channe1 which exlsts in its natural location with no 
improvements to increase its drarnage capacity. A channel does not l o s  its 
"naîural" status because of the cleaRng of vegetation or consmiction of rninor works 
affiting a minor portion of the channel. 

Man-made Drain: A chamel constructed to direct water dong an artificial route (Le. 
not natural). The Board has responsibility for the maintenance and repair of ail the 
manmade drains outlined in the Drain Maintenance Policy section of this plan. 

APPENDIX B 
Water Management Zones: Problems and Solutions 

It is recommended that the Tunle River Watershed Conservation District be 
divided into 4 (four) water management zones. Each zone is identified by key soi1 
and topographie features and by similar water problems, both externally and 
internally imposed: 

ZONE I Eastern Lowlands; 

ZONE 2 Subescarpment; 

ZONE 3 Escarpment; and 

ZONE 4 Western Uplands. 



f ART 2 
MANAGEMENT PLAN FOR MAN-MADE DRAINS IN THE TURTLE 
RMZR WATERSHED CONSERVATION DISTRICT 

In this Section: 
Background, 
Drain Capacity ; 
Drain Maintenance; 
Drain Reconstruction; and 
Summary of Drain Maintenance and Reconstruction Strategy 

BACKGROUND 
The man-made drains in the Turtle River Watershed Conservation District 

fa1 1 under the responsibi lity of the Turtle River Waîershed Conservation District 
Board. This report outlines the current condition and possible strategies for 
maintainhg and rehabilitating these drains. 

The key goals of this strategy are to: 
ensure that the drainage sy stem does not deteriorate; 
develop a system that can be maintained through normal maintenance; 
eventually reconstmct low capacity drains to a standard compatible with land 
use and soi! types; 
encourage projects which are ecologicaily friendly and sensitive to environmental 
concerns; and 
ensure that projects which involve maintenance and reconstruction are 
implemented with a minimum impact on aquatic and wildiife habitat. 

This section is strictly concerned with channels. There is no consideration 
given to the costs of replacing bridges and culvert crossings. The data is based on the 
current condition of the system. The evaluation is not based on an intensive 
engineering study but is based on the knowledgr: and experience of field sîaff and the 
Board. No attempt has been made to anticipate damages as a result of floods, 
erosion etc. Since drain capacity requirements can change from one runoff event to 
another, a rigid, objective system for deteminhg drain capacity could not be 
developed. As a resull, the following descriptions of drain types are mant to be 
used as general guidelines only. 

DRAIN CAPACITY 

First, the condition of the drainage system was evaluated. Each drain was 
rated as good, fair, poor, very poor or non-maintainable dcpending on its cunent 
maintenance status. For example, a "good" drain would have adequate capacity to 
convey water, ive. it has ken  maintained so that vegetation or silt would not cause a 



major reduction in capacity . Although maintenance work can improve a drain to its 
Ml capacity, this does not mean that the drain was built to a sufIicient design in the 
first place. In fact, several of the drains in the District have inadequate hydradic 
capacity . 

DRAIN MAINTENANCE 

Maintenance is defined as work done to restore the drains to Ml capacity 
without significantly altering the size of the channel. This is usually lirnited to 
vegetation control and silt removal. The drains were divided into three categories: 

normal maintenance c hannels: 6 1 0 km (3  8 1 miles); 
heavy maintenance channels: 9 1 km (57 miies); and 
non-maintainable channels: 78 lan (49 miles). 

The nurnber of miles of drain in each category was tabulated and multiplieci 
by an average cost per mile to determine overall maintenance costs. Repair costs due 
to unpredictable events such as flooding were not included. 

Normal Maintenance (38 1 miles): 
mowing $56 to S65h.r or $1 Wrnile; 
spray ing $363.24/mile; and 
spot cleanouts f 3000 to Wûûû/mile. 

The annual allowance for normal maintenance m u t  be determined by the Board. 

Important factors regarding normal maintenance are that: 
work is carriai out every one or two years; 
hay permits on weIl-constructed large drains reduce costs; 
ignoring normal maintenance resu 1 ts in expensive drain recons tmct ion; and 
it is reasonable to expect projected costs will increase 3-696 annually due to 
i dation. 

Heavy Maintenance (57 miles): 
si1 t rernoval$6000 to $9600/mile; 
major brushing $2000 to $70ûû/mile; and 
resloping $5000/mile. 

The annual allowance for heavy maintenance m u t  be detennined by the Board. 
1 rn portan t factors regarding heavy maintenance are: 

usualIy it is a one time expenditure assuming fotlow up normal maintenance 

Non-Maintainable Drains (49 miies): 
maintenance is not possible; 
steep side dopes, severe erosion; and 



requires reconstntction. 
The percentage of Drains which are non-mainiainable will Vary fmm year to year 
and is subject to the discretion of the Board 
1 mportant factors regardmg non-maintainable drains are: 

virtualiy ail these drains have been abanàoned because either they have far more 
capacity than quired (on eroded steep slopes) or reconstruction costs are 
beyond the means of the District and are likely not justifiable; and 
maintenance is lirnited to rnimr work such as removing beaver dams. 

SUMMARY OF DRAIN MAINTENANCE AND RECONSTRUCTION 
STRATEGY 

Overall, the drainage sy stem in the Turtle River Watershed Conservation District is 
in good shape. The adoption of a workable 1 0-year management plan will ensure 
that the dminage system does not deteriorate. By using this water management plan 
as a benchmark, future Board decisions can be measured against the state of the 
District in the year 2000 as presented in this plan. 



PART 3 
WATER MANAGEMENT POLICIES 

In this section: 
District ' s Vision; 
Goals; 
Ongoing Priori ties; 
Recent Accomplishments; 
Proposed Actions; 
Channel Maintenance policy ; 
Drain Reconstruction policy; and 
Drain Design and Construction Guidelines. 

VISION 

Managing the natural resources of the district for the benefit, enjoyment, and 
economic well-king of residents, now and in the fùture. 

GOALS 
To encourage wise w and integrated management and development of district 
resources; 
To provide a leadership role in soi1 and water management; 
To plan, develop, and mainiain land drainage and other water control works 
necessary to maximize agricultural productivity and minirnize effects fiom 
floodùig and erosion; 
To enswe that quality and quantity of surface and ground water are protected 
such that present and future users are not adversely affected; 
To protect and preserve key parcels of marginal land to serve as multi-purpose 
natural areas, inciuding reclaimed wetlands and biological and ecolog ical fi lters; 
To rehabilitate critically eroded escarprnent creeks; and 
To ensure that aquatic and wildlife habitat are not damaged by any development. 

ONGOING PRIORITlES 
Maintain and upgrade drainage channels; 
Maintain and upgrade transportation crossings; 
Stabilize and rehabilitate Stream banks; 
Water quality monitoring; 
Establishment of shelterklts; 
Using plastic mulches; 
Grassed waterways; 
Buffer strip program; 
Erosion control; 



Forage seed assistance on eroding lands; 
F ish and wildlife enhancement and preservation; 
Demonstration sites for new prograrns; and 
Public education, 

RECENT ACCOMPLISHIVENTS 
Co-operative recreational development wi th the Ste Amelie Ridge Trail Riders; 
Erosion control dong eastern slopes of the Escarpment; 
Hanson Creek Rehabilitation; 
Installed Field Shelterbelts using plastic mulches; 
Fisheries enhancernent initiatives; 
Crawford Creek Drain restoration; 
Aquired the 1 s t  intact alluvial fan at the base of the Manitoba Escarpment; 
Innovative recycling of rail and tank cars as bridge crossings; 
Skene's Crossing day-use ami; 
Ochre Beach Conservation Project; and 
Tunle River Boat Launch. 

f ROPOSED ACTIONS 
Riparian area management actions; 
Further erosion control on cntical creeks dong the Escarpment; 
Continued assistance in conversion to forage crops; 
Expand tree planting and shelterbelt establishment projects; 
Main taï n agricul tural drainage channels and transportat ion crossings; 
Fish stocking projects dong the Ochre and Tunle Rivers, as well as in Lake 
Dauphin; 
B uffer strip and forage strip encouragement; and 
Tax credit incentives for land under conservation management. 

CHANNEL MAINTENANCE POLICY 
The District's drain maintenance program shall be guided by the following policies. 

Mo wing and Brushing: 
Mo wing and brushing will be undertaken on an as-nded basis; and 
Heavy bmsh mowing may be limited to one-mile stretches, to prevent excess 
debris buildup. 

Silt Cleanout: 
WiU be underiaken on an as-needed basis; 
Cleanouts will improve the drain co a maintainable condition; 
Cleanouts resulting from adjacent land wind erosion will only be completed with 
a landowner agreement to lave a minimum 10 foot gras buffer strip. Drain 



cleanouts fiom adjacent land erosion may not be completed if erosion i s  
recurrent; and 
Silt Cleanouts will be initiated during seasonal periods during which a minimum 
of impact on local aquatic and wildl i fe species will be caused. 

Hay Permits: 
Will lx encouraged and available to the adjacent landowner; 
Release foms will be si@ if adjacent landowner does not want to maintain a 
permit; and 
Hay permits are renewable 3-year contracts. 

Snow and Ice Removal: 
The Board wil l not remove snow and ice from drains unless buildings or other 
real property are thteatened; 
Any individual or agency may be liable for damages and costs that result fiom 
works they undertake to remove snow or ice from District drains; and 
Strategic placement of shelterbelts is encourageù to prevent snow blockagr. 

Seeding: 
Drains will be s d e d  as soon as possible after a cleanout, to establish a 
protective cover and reduce erosion This wilt also minimire adverse impacts on 
terrestriai. aquatic and wildlife species who rely on covered riparian zones as 
habitat. 

Spi1 Material: 
Certain drains must have their spoil material removed from the District. The 
shale material has no value on acijacent land below the escarpment, and there is 
no extra room for the material in berrns, roadwork, and dykes. 

Beaver Dams: 
TheBoardwill only removebeaverdams from theDistrict drainswherethe dam 
is causing senous damage such as flooding of crop land; and 
The landowner m u t  take the initiative to have the dam andjor beavet removed- 
The District will not act unless al1 other eflorts have been exhausted. 

Herbicide Weed Control: 
The Board will only use provincially recornmended and registered herbicides; 
AI1 niles and safety practices for herbicide use recornmended by the province 
will be followed; 
The chernical drain maintenance program will be supewised by a licensed 
applicator; 
Proper environmental licensing will be required; and 



No spraying will occur where there is a nsk to fish, wiidlife habitat or water 
qualiiy. 

Natural Water Channels: 
The Board wil1 not assume maintenance responsibilities for naiural water 
channels, although rehabilitative measures for erosion conml or riparian 
enhancement may be unisidered. This is especially m e  for problems thai an 
affecting landowners, homesteads and operatiom. 

The District's drain reconstruction program shall be guided by the following 
poiicies. 

Reconstruction Policy: 
As a germai nile the board will reconstmct a drain to a standard that matches the 
area's agricultusai capabiiity, i.e. the higher the agricultural capability , the higher 
the drainage standard; and 
The Board will consider rmuomizuig the retum on its invesmient dollars when 
planning reconstruction projects as well as minimizing the impact on aquatic and 
temestrial resources. 

Buffer Strips and Spoil Banks: 
The Board will consider acquisition of additional land dong drains, where 
feasible, to provide for bufTer strips or to place spoil banks; 
The District will seed the k r m  or sp i1  bank to gras; and 
The District will maintain the berm or spoil bank. However, landowners are 
encouraged to maintain the gras cover. 

Fence Rernoval: 
The District will not remove landowners' fences, unless the situation falls under 
a specific conditionai written agreement. 

DRAIN DESIGN GUDELINES 

General Design Guidelines: 
Works wil1 be desipal to provincial standards; 
Three agricultural drainage standards are suggested: value addeci, cereal, and 
foragdpioner. The highest drain standard will br appiied to lands of higkst 
agricultural capability ; 
The system will be designed to providt agncultural drainage only and not to 
accommodate flood flows; and 



Conveyance channel design wiil vary &pendhg on the location, drainage area, 
gradient, soi1 type etc. 

Channel Design: 
Drains will be desi@ where feasible, for low maintenance with gentle 4: 1 side 
slopes to ailow mowing 
Minimum 3 rneue bottom width, 3: 1 side slopes; 
Maximum water velocity of 3 feetkcond, with consideration of soi1 type and 
susceptibility to erosion; 
Gradient control structures to be installed to reduce water velocities where 
requi red, 
Design criteria will include consideration of downstream impacts, groundwater 
impacts, and fish and wildlife impacts; and 
Grassed nuiways will follow the natural direction of water flow. 

Erosion Controt Design: 
Rock chutes, drop structures and other gradient controls will be installed to 
minimize erosion along drains; 
Shale traps will be installai to reduce downstream sedimentation of drains and 
consequent costly cleanouts: 
Rock drops will be constnictd where required on w s e d  runways and gully 
stabil ization projects; and 
Buffer strips along drains will be promoted. The District wiIl s e d  the bfler 
strips while the day-to-day maintenance of the strips will be the landowner's 
responsibil ity, unless specifically stated otherwise. 

System Design: 
No upstrearn drainage improvements wil 1 be completed without provision of an 
adequate outlet; 
A11 drainage projects will be designed in the context of the entire drainage 
system; 
Projects will avoid connection of the groundwater table to surface drainage. 

Environmental Design: 
There rnust b<: no net loss of fish and wildlife habitat as a result of drainage 
works; 
The Board will incorporate fish and wildlife habitat enhanument features where 
feasible, i.e. pool and riffle designs; 
There must be no loss or degradation of wetlands; 
Crossings should adhere to Stream crossing guidelines for fish, where required; 
Drainage development that degtades a natural undisturbed environment will not 
be recornrnended; 



Projects such as the Crawford Creek rehabilitation and the alluvial fan 
preservation will be encouraged to promote conservation and d u c e  erosion 
dong the escarpment sbeams; and 
The Board will encourage drainage schemes that resbict runoff from livestock 
operations fiom emptying directly into the drainage system. 

Water Storage Design: 
The District wil1 consider small dams within existing drains for water storage; 
Gated culverts or drop inlet structures will be considered to promote water 
conservation and discourage beaver dam construction and activity; and 
Backflood projects to slow down the runoff rate will be promoted. 



CONCLUSION 
This water management plan for the Turtle River Watershed Conservation 

District is intended to be a working document that may aid the Board in rnakuig 
decisions in aiîocating fun& for the various projects and services that the Board is 
responsible for. It is based on the ratiomû, objective notion that the District is made 
up of various physiographic regions and land suitabitity types, and that these 
different areas and their drarnage systems must be ptioritized in order for the 
District to operate in an effective and healthy rnanner. Final authority rcsts with the 
Board in determinhg the status of drains and the priority of service, and this 
document should aid the Board in arriving at those decisions. 
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