
Final Products
•	 An evaluation of the technical, economic, and 

socioeconomic feasibility of a Waffle-type concept for 
application in the RRB.

•	 Development of a comprehensive water management 
tool with applications for natural resources management, 
including flood and drought mitigation.

•	 Development of a detailed basinwide model to assist 
decision makers in addressing nonstructural and structural 
water management scenarios.

•	 Compilation of existing natural resource-related data into a 
database that can be used and updated by stakeholders of 
the RRB.

•	 Compilation of a strategic document summarizing 
landowner concerns and issues related to the use of private 
land for flood mitigation.

For more information, check out our Web site at 
www.undeerc.org/waffle or call Bethany Bolles at (701) 777-5050,
John Harju at (701) 777-5157, or Gerald Groenewold at (701) 777-5131.

The Waffle is a 4-year project being conducted by the University of 
North Dakota Energy & Environmental Research Center (EERC). 

After the 1997 spring flood in the Red River Basin (RRB), the EERC 
sought funding to determine the feasibility of storing water temporarily 
in areas such as rural ditches and fields bounded by raised roads to 
augment conventional flood protection measures and alleviate spring 
flooding problems. Funding for this project was allocated by Congress 
and provided through the U.S. Department of Agriculture (USDA) 
Natural Resources Conservation Service in the spring of 2002.

50 100 150 200 250 300 350 450 500 550400
700

1000
Vertical Exaggeration: 200x

Wahpeton
Fargo Grand Forks Pembina

0

Miles

Elevation, ft

South - North Cross Section of the Red River Basin

Winnipeg

The Red River Basin Elevation 

   The
Waffle

A Solution:

®

EERC
Energy & Environmental Research Center

Water
Storage

Water
Storage Water

Storage

Water
Storage

Culverts Fitted with Standpipes, 
Used to Control the Flow of Water

8/05

the 
University of
North Dakota

Grand Forks



 W h at i s t h e
    W affl e 
C o n c e pt ?
J

ust 	li k e	s yr u p 	p o oli n g 	i n	t h e	s q u ar e s 	of 	a 	w af fl e, 	w at er 	
m a y 	b e 	t e m p or aril y	st or e d 	i n	e xi sti n g 	d e pr e s si o n s 	
t hr o u g h o ut	t h e	R R B, 	s u c h 	a s 	l o w-r eli ef	fi el d s 	b o u n d e d 	
b y 	e xi sti n g 	r o a d s.	T h e 	W af fl e 	c o n c e pt 	e nt ail s:

•	  Te m p or ar y 	st or a g e 	of 	s n o w m elt 	t o	miti g at e 	l ar g e	s pri n g-
ti m e	fl o o d s.

•	  W at er 	st or a g e 	w h er e v er 	p o s si bl e 	t hr o u g h o ut	t h e	e ntir e 	
R R B, 	i n cl u di n g	“ u p str e a m ” 	ar e a s.

•	 Pr o vi di n g 	a 	m e a n s 	of 	c o ntr olli n g 	r u n off	b ef or e 	it	
b e c o m e s 	a 	pr o bl e m 	d o w n str e a m 	a n d 	c a u s e s 	fl o o di n g.

•	  R e d u ci n g 	r o a d	d a m a g e 	b y 	pr o vi di n g 	a 	m e a n s 	of 	
c o ntr olli n g 	fl o w s 	i n	dit c h e s.

•	  R e d u ci n g 	fl o o di n g 	t o	b ot h 	ur b a n 	a n d 	r ur al	ar e a s.
•	 S u p pl e m e nti n g 	t h e	pr ot e cti o n 	pr o vi d e d 	b y 	c o n v e nti o n al 	

fl o o d 	miti g ati o n 	m e a s ur e s, 	s u c h 	a s 	di k e s, 	di v er si o n s, 	
a n d 	d a m s.

•	 Pr o vi di n g 	a 	m e a n s 	f or	l a n d o w n ers 	t o	i n cr e a s e	s oil 	
m oi st ur e 	d uri n g 	dr y 	y e ar s.

S pri n g Fl o o di n g – 1 9 9 7
S pri n g Fl o o d Miti g ati o n wit h t h e W affl e

T h e e xt e nt of t h e 1 9 9 7 s pri n g fl o o di n g i n t h e R R B i s s h o w n i n bl u e. To 
miti g at e t hi s fl o o di n g di s a st er, t h e W af fl e pr oj e ct e x pl or e s di stri b ut e d 
mi cr o st or a g e i n t h e v a st b a si n wi d e r o a d n et w or k di s pl a y e d i n gr a y. M u c h 
li k e s yr u p c o nt ai n e d b y w af fl e ri d g e s, w at er c o ul d b e c o nt ai n e d b y fi el d s 
b o u n d e d b y r ai s e d r o a d s.
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T h e E E R C h a s i d e nti fi e d p ot e nti al W af fl e st o r a g e a r e a s t h r o u g h o ut t h e e nti r e 
U. S. p o rti o n of t h e R R B. T h e cl a s si fi c ati o n s y st e m of e x c ell e nt, g o o d, f ai r, o r n ot 
li k el y i s b a s e d u p o n t e r r ai n r eli ef. Bl u e a r e a s i n di c at e t h e s m all e st c h a n g e s i n 
el e v ati o n, p r o vi di n g t h e m o st i d e al st o r a g e a r e a s. P ot e nti al w at e r st o r a g e v ol u m e 
i s hi g h e r i n l a r g e, fl at p a r c el of l a n d s b o u n d e d b y r ai s e d r o a d s.

T h e m a p i n di c at e s all p ot e nti al st o r a g e a r e a s t h at c o ul d b e utili z e d i n t h e W af fl e 
s y st e m t o miti g at e s p ri n gti m e fl o o di n g. D u ri n g a n a ct u al s p ri n gti m e fl o o d 
e v e nt, o nl y a p o rti o n of t h e p ot e nti al st o r a g e a r e a s w o ul d b e r e c o m m e n d e d f o r 
st o r a g e  — t h e v ol u m e r e q ui r e d t o miti g at e a n a nti ci p at e d s p ri n gti m e fl o o d i n a 
gi v e n y e a r. 




