
problemstatement What if a connected system of landscape infrastructure, a working
landscape, could enhance ecological functioning to serve as a civic
asset rather than an environmental liability?

[ integrated stormwater management

[ f conomic land use strategies -TBD

[ alternative transportation

[ urban health solutions (social, psychological, and physiological) 

[ hierarchy of circulation (creative solutions to avoid habitat fragmentation)

[ 

[ slope/soil stabilization

[ interpretiv

[ trail systems & networks

aquifer recharge)
[ wastewater treatment

[ recreation_nonstructured (ex. walking/biking trails)
[ recreation_structured_gathering spaces (ex. plazas)

[ detention/retention

[ adaptive management

[ habitat

[ climactic regulation
[ biodiversity

[ soil conservation & formation

[ neighborhood connections

[ community unity

[ cultural heritage_
[ cultural heritage_ecological

[ atmospheric regulation

[ nutrient cycling

[ parks & open space
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user/client description

RESIDENTS/community

WILDLIFE/vegetation

CITY PLANNERS/researchers

native prairie reconstruction

integrated wetlands

renewable energy

civic recreation

environmental education
major project elements

sustainable resources

urban infrastructure

INTEGRATED HIGH PERFORMANCE LANDSCAPE PARK SYSTEM

solutionprogram
issues

response

Ur Su Ru

MARCO SCALE // ecoregion			   >North America   >>Grassland   >>>tallgrass prairie    >>>>messic-wet tallgrass prairie

MICRO SCALE // site area			   >Fargo/Moorhead & outlying areas  >>central to the downtown along the Red River   >>>auxiliary connections and corridors to rural areas    >>>>park system

MICRO SCALE // typology			   >site requiring infrastructure & remediation  >>populace demand for infrastructural solution   >>>rural-urban

[ ecology = less than 1% of tallgrass prairie remains in the United States

[ flooding = channelization, water demand = aquifer recharge, poor water quality = filtration & remediation

[ developing/growth = proper city planning, preservation of natural resources, ie. ecologically sensitive zones, through park systems

FARGO-MOORHEAD, ND/MN
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CASS
argusville
reilies acres
north river
mapleton
oxbow
kindred
davenport
briarwood
harwood
frontier
west fargo
prairie rose
fargo
fargo et
horace

total acreage

2560.65274
320.82212
35.35728
2503.3699
261.83059
924.7076
158.97206
84.74632
771.37414
109.93365
9701.61997
25.59238
30752.53364
17899.753
6964.73221

~73076
CLAY
felton
georgetown
glydon
sabin
comstock
dilworth
moorhead

total acreage

648.593671
650.556007
926.117521
289.453649
147.813195
2055.383293
12621.53659

~17339
MUNICIPAL

total acreage~90415
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These water losses are attributed to pipe leaks>>
hard infrastructural solutions of distance transport 
to meet demands suggested by the Red River Valley 
Water Supply Project would be far more expensive 
in losses and construction than acquiring land for a 
high performance ‘Wetland Recharge’ landscape.

FARGO
1996
1997
1998
1999
2000
2001

total

120.1
49.6
12.3
39.3
29.9
21.1

~366.4 millions of gal.

440
326
421
361
420
415

~2383

West Fargo Aquifer
Moorhead
Buffalo Aquifer

415 bgals

250 bgals

average monthly 
water system losses

average monthly 
water use

buried
surficial
surficial

Bureau of Reclamation’s solutions range: 
$28,240,000-150,711,000

HEADWATERS:
MOUTH:

Whapeton, ND USA
Lake Winnipeg, ON Canada

Elv. 948
Elv. 712
Elv. Change 223ft

Annual Fargo-Moorhead metropolitan flood damages est. $194.8 million

Army Corps of Engineers flood solutions range: $1,032-1,462 million
All alternatives consist of an >24 mile ditch often concrete

Rochester, MN solved a similar problem with a park system and limited hard 
infrastructure for $140 million

In IL, est. percentage increase in wetland area reduces downstream peak flows 
3.7% average flood flows 1.4%
Study of sub-watersheds of Mississippi River>  deep wetlands reduce flood peaks 
1-23%, shallow wetlands 5-9% 

In Minnesota, wetland restoration costs range $95 -30,000 per acre 

. . . restoring the entire acreage of Fargo 
to wetland would cost half as much as the 
proposed diversion
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FLOOD STAGES
flooding

ponding

protected

floodwall
levee [constructed]
levee [earthen]
levee [sandbag]

Channelization =  fewer floods + invites people to settle in floodplains . 
.
 . when it does flood causes =  > damage +  damages alluvial ecosystems ex. 1990_Mississippi had 26 dams 1993_flood $12 billion in damage

settlement >  prairie grasses removed >>	   fields ploughed >>>	    drainage tiles >>>>	   drainage ditches >>>>>	    increased runoff >>>>>>
landform >    climate >>     limited waterholding/slowing vegetative cover >>>		    impervious surfaces >>>>	     	 encouraged drainage   >>>>>	       	 upstream development >>>>>>

In the 1800s one of the bigger wetland areas in the world was in North America, from Mani-
toba and the Dakotas to Ontario and Ohio (McNeill, 2000). The expanse was waterlogged. Locals 
drained the swamps, digging and dredging drainage ditches and after 1870, prairie farmers re-
sorted to tile drains. 

By 1970 American farmers drained 17million hectares (McNeill, 2000). 

About a third of the endangered species in the United States make their homes in wetlands. In 
the world, over the 1900s, people drained 15% of 10 million square kilometers of wetlands. The 
United States drained half its wetlands (McNeill, 2000).

The United State pays around $20 billion per year in Agricultural subsidies. 

Wind and flood erosion in the area removes the nutrient rich black topsoil formed 
by the prairie fire regime, requiring increasing dependence on fertilizers, in turn 
polluting waterways. 

ammonia
biological oxygen demand
dissolved oxygen
fecal coliform bacteria
sulfate concentration

classified as threatenedFLOOD
base
prelim
brkout
100yr
500yr

total

34103
285
3269
70401
34102

142160 acres

drainage ditches_cass
drainage ditches_clay

total

31.97
1033.09

135.6 miles

The stratigraphic relationships of offshore lacustrine Sherack and Brenna Forma-
tions cause engineering and environmental geologic problems in combination with 
hydraulic movement.

TALLGRASS PRAIRIE
Location 	       	       Past area (ha.)	               Current area (ha.)	           Decline (%) 

Manitoba 		       600,000 		           	   300 			             		  99.9
Minnesota 		       7,300,000 		    30,000-60,000 	           		  99.2-99.6 
North Dakota 	      130,000 		           	   120 			             		  99.9

1 acre of established prairie can absorb 9 inches of rainfall per hour before runoff 
occurs, and will intercept as much as 53 tons of water during a 1-inch per hour rain 
event (Tallgrass Prairie Restorations, LLC).

No other ecosystem in America removes as much carbon dioxide from the atmos-
phere as prairie grasslands (nps.gov, complex prairie ecosystem).

Deep tallgrass prairie roots help water infiltrate soil recharging depleted ground-
water stores. Sturdy prairie plants help stop erosion on slopes and shorelines, this 
prevents damage to property and keeps silt from clogging streams and rivers. 

RED RIVER

royal parks >      city parks >>	   	  park systems >>>		     national/state parks >>>>	      	     town planning >>>>>			       working landscapes >>>>>>
 recreation >		      	  public health >>			   	     preservation >>>				    conservation & economics >>>>			         	              	 sustainability >>>>>								              resilience >>>>>>

“...a judicious expenditure 
for such objects is always a 
wise and safe investment.”
-Horace Cleveland, on the Minneapolis/St. Paul Park System

theory

“sustainable and effective management of water resources 
demands a holistic approach - linking socioeconomic 
development with the protection of natural ecosystems 
and appropriate management links between land and 
water uses.” 
-World Meteorological Organization, 2011

“Let everyone sweep in front 
of his own door, and the 

whole world will be clean.”
 Johann Wolfgang von Goethe,

German Playwright, Poet, Novelist and Dramatist

site 
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//Glacial movement_glacial melt_soil depth & composition
/long-term drought water supply
/sustainable water resources use
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Pre-Cretaceous bedrock
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Brenna Formation

Sherack Formation
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sand & gravel
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Argusville Formation

surface

Oahe Fm.

Harwood Mbr.
W.Fargo Mbr.

Poplar River Fm.

glacial

Qha

Qlo

river
offshore

Qlg

Qb

Qph
Qpwf

Qarg

Qrs

lake
overbank

sediment Qro

Qgs

Qgo

outwash

Qus

Qoo

Qto

Qts

Qos

till

550

ab
ove sea level

SECTION

near surface water flow

deep regional water flow

caisson depth

transperation & evaporation

evaporation

precipitation

//Red River Basin_~45,000 sq mi
/flood control
/water quality control

oxbow lake
silt & clay deposits

site of erosion
site of deposition

upstream

downstream

//Geologic conditions_hydrological processes
/slope stabilization
/water quality
/civic amenity

MASS WASTING _riverbank slumping

analysis

//Northern hemisphere_northern temperate zone_humid continental
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November February MaySeptember <  winter winds  >summer winds  > <

			             Development		            >septic install	   
>added weight
>increases runoff

>water adds weight
   weakening soils

>added weight >deep rooted plant removal 
   reduces slope stability
>reduces infiltration
>increases rate of runoff

>soil saturates with no 
plants take water

>>ground water builds    >>>native vegetation removal    >>>>vegetation removal	    

 >Riverbank begins to slump   >>further slumping	    >>>foundation shifts

>>>>foundation cracks               >>>>>house removed

Augustseason�       � > November<� � fall season�    � > March<� � winter season�    � � > May<� spring season� > <� summer 
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red maple
red oser dogwood
mulch bed
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carbon fiber windstalks

25 5Y
R

cantilever bench

6’ concrete relief cut sidewalk

cast concrete 
2x4 treated wood
stainless steel support
LED underlighting
rock underbed

planting

permeable asphalt trail

rebar reinforced concrete
rock bed

engraved mile marker

preserved riparian old growth
reconstructed wet tallgrass prairie

planting

geoweb groomed trail

preserved riparian old growth
reconstructed wet tallgrass prairie
reconstructed river edge

planting

1. Wastewater Wetland Park Sub-System
Current wastewater ponds sited on a massive flood zone are replaced with con-
structed wet tallgrass prairie ponds. Treatment ponds are integrated in a series 
of wetland retention and detention ponds designed in hierarchical system that 
filters and remediates water as it flows through the ponds and eventually into 
nearby rivers and streams

2. West Aquifer Park Sub-System
On a massive flood zone and atop the West Fargo Aquifer, the Sheyanne Diver-
sion Channel is be removed, replaced with the native wet tallgrass prairie eco-
system. In a report, the Bureau of Reclamation suggested a recharge method for 
buried aquifers of this type (where recharge sources are unknown), to drill wells. 
On their recommendation specialized wells are commissioned for design. These 
wells are then strategically placed near final ponding zones where filtration and 
remediation stages would assure quality water recharge of the aquifer. 

3. Buffalo Aquifer Park Sub-System
Located East and partially atop of the Buffalo Aquifer, on a site of severe flood-
ing, this location maximizes recharge of the aquifer. Vertical infiltration is al-
lowed through sandy zones prior to reaching the clay lined portion of the Red 
River Basin. Locating the Park upslope to the East of this zone allows collection 
of surficial water flow. Thus, surficial water flows horizontally downslope into 
the wetland park where it is filtered and remediated by movement through the 
system, maximizing water quality as it reaches zones of infiltration. 

All three parks feature interwoven trail systems [detail: Ru 2 & 3] and educational 
components, interpretive, figurative, and literal, potentially with Educational 
Research Centers located in the parks, sponsored civically, governmentally 
through University, or through private Environmental organizations. The parks 
also take advantage of strong prevailing winds in the region, featuring ecologi-
cally designed wind-powered electric generators, called ‘windstalks‘. Windstalks 
are coupled with below ground hydraulic backup storage device systems, that 
pump water to an upper storage chamber while wind power is active, then re-
lease water to a lower chamber when wind is still [Ru 4b]. The windstalks assimi-
late aesthetically complimenting the sway of prairie grasses in the wind. 

THE RED RIVER PARK SYSTEM

Ur

Su

Ru Rural Park System
preventative_highly functional tallgrass prairie wetland ecological parks

1. Bridging rural parks to Residential zoning, these suburban parks transition 
low-structured recreation tallgrass prairie wetland to high-structured recrea-
tional neighborhood parks. Here, wet tallgrass prairie is implemented aestheti-
cally into the design of neighborhood parks as low-point water features or in-
tegrated bioswales acting for stormwater detention and retention, remediating 
and filtering pollutants from neighborhood drives and lawns prior to reaching 
larger water bodies. The trail system hierarchy continues from rural and urban 
parks, designed to weave and merge, meeting flood levels at grade, maintaining 
a consistent trailway is always open for route up to the 100yr flood [Su 2c]. 

2. Neighborhood parks integrate wet tallgrass prairie aesthetically as water fea-
tures and/or bioswales for stormwater detention and retention, remediating 
and filtering pollutants from neighborhood drives and lawns prior to piping into 
larger water bodies. 

3. Suburban to urban systems act in the prior, additionally integrating figurative 
educational components in the form of site furniture, public art, play structures 
and design form. For instance, a drinking fountain could integrate the design 
function of an aquifer, a play water feature could mimic the function of a check 
dam, or a playground structure could feature the deep root system of a prairie 
grass. All structures strictly adhere to selected material representation for com-
plete congruency of the overall system, adding specific materials per neighbor-
hood, by neighborhood associations to achieve identity. For instance a neigh-
borhood may desire the inclusion of a Blue-Green Interference Coated Stainless 
Steel and complimentary Arborvitae hedges, or Yellow Fluorocarbon-coated 
Aluminium and Thornless Honey Locusts.  These selections aid in the prevention 
of monoculture, both horticulturally and thematically. 

1. Urban parks highly focus on the integrated interpretive education that tells 
the story of the Red River Park System. The aim of these interpretive elements 
is to educate residents on the great utility and service this high-performance 
landscape system provides them. Locally commissioned public art is designed 
to figuratively iterate different functions of the system, the water cycle, the jour-
ney of water down slope, the function of a prairie plant, the recharge of an aqui-
fer, and so on and so forth. Wet tallgrass prairie is still implemented, often more 
formalized and structured in the form of bioswales or lining sidewalk or plaza 
planting beds to complement the downtown aesthetic, while still performing 
their functional utility.

2. Urban river parks merge the above intention with riparian prairie functions of 
slope stabilization. Nearer the urban core, these parks implement a higher grade 
of hard engineering structure, such as that of suspension reinforced caisson 
anchored flood walls acting as a recreation riverwalk/trail, slope stabilizer, and 
flood protection for the urban core. As the outer park system, mitigative flood 
measurements in retention and detention, bioswales, and series of check and 
control dams regulating agricultural drainage flow, act to lower the flood level 
of the urban core, it becomes available for structured recreation that reaches 
down and touches the river.  

Suburban Park System
mitigative_neighborhood park with integrated wetland functions

Urban Park System
interpretive_wet tallgrass prairie functions integrated into highly structured spaces
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w/ snowmobile trails [Ag a]
w/ street/sidewalk [Ag b] 

rural
rural < > suburban

suburban
suburban < > urban

urban
core red river trail

site

arterial

river

trail_

park_

1
a

Ru3

Su1

Ur2

RURAL PARK ENTRY SIGNAGE (typ.)

drainage ditch

1
b

SUBURBAN PARK ENTRY SIGNAGE (typ.)

1
c

URBAN PARK ENTRY SIGNAGE (typ.)

n.t.s.

n.t.s.

n.t.s.

2
a2

RURAL TRAIL MARKER (typ.)
n.t.s.

2
a1

GEOWEB TRAIL STRUCTURE (typ.)
n.t.s.

3
b2

FLOATING SUSPENSION BRIDGE (typ.)
n.t.s.

3
b1

F.S. BRIDGE ANCHOR/BASE SYSTEM
n.t.s.

Ru1

Ru2

Su2

Su3

Ur1

rail

Ag

Ag1

Drainage Ditch System
preventative_wet tallgrass prairie roadside bioswales

Prairie grasses require burning every 3-5years. With a stratigized staggered ap-
proach, prairie burning festivals are held annually in celebration of the unique 
and beautiful Red River prairie landscape.

Burning different sectors of the park system every year, creates a civic bonding 
of the community in an entirely rare and identifying way. These festivals close 
down the streets of Downtown, creating a pedestrian mall, bringing in markets, 
music, food, drink, and folly, all in the theme of the ‘Red’. 

Every year, just when the buds of the Sugar Maple begin to open, this festival 
turns a once mournful spring that used to drown the city, into a celebratory jubi-
lation of the underlaying ecosystems that serves the community with the utmost 
function and utility.

Red River Fire Festival
Annual Community Celebration

1
a

URBAN DRAINAGE DITCH (typ.)
n.t.s. (grasses not depicted for comprehension)

1
b

SUBURBAN DRAINAGE DITCH (typ.)
n.t.s. (grasses not depicted for comprehension)

1
c

RURAL DRAINAGE DITCH (typ.)
n.t.s. 

PROGRAM
walking/running
dog walking
hiking
biking
horseback riding
canoeing (water level dependent)
kayaking (water level dependent)

snowshoeing
cross country skiing
ice skating

festivals (permitted)

hunting/fishing/ camping (permitted)

field trips
interpretive education
research

prescribed burning
adaptive management
CRP integration
natural resource use
flood control 
aquifer recharge
sustainable energy generation

PROGRAM
walking/running
dog walking
biking

basketball/tennis/volleyball courts
soccer/football/baseball fields
frisbee golf course
*additional neighborhood 
  requested activities

children’s play areas
art and sculpture

snowshoeing
cross country skiing
hockey rink
ice skating

festivals/concerts (permitted)
interpretive education

prescribed burning
adaptive management
stormwater retention/detention
sustainable energy generation

5
b

SUBURBAN TRAIL SYSTEM (typ.)
n.t.s.

5
a

RURAL PARK MASTER/SECTION SAMPLE
n.t.s.
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