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Ciudad Judrez

.
{
)

V

Data from the International Water Management Institute

7 PHYSICAL WATER SCARCITY
A More than 75% of river flows allocated to agriculture or urban use

APPROACHING WATER SCARCITY
More than 60% of river flows allocated to agriculture or urban use

DSD Urban Asymmetries P5 Sara Navrady REGIONAL WATER SUPPLY vs DEMAND 04



CIUDAD JUAREZ

2iGoogle
© 20124DigitalGlobe

74 MILLION M? /YEAR 72 MILLION M* /YEAR

DSD Urban Asymmetries P5 Sara Navrady RIO BRAVO DISTRIBUTION



USA
i MER
{
~a
i
1
1
i
1
7
4
Y4
/
4
- -
\N\
P |
1
1
1
1
1
1
I
X4
\
\—
~
/7
<
N
N
>
4
_—"
1
l I
-
4" b
- ]
e l
‘ 1
\ -
| 1
| i
' |
\ N
| [}
- \it
~4 :
; 1
‘ 1
\\ !
~ ]
AY « .
A A l\\-_~¢’7 ,’ ~ a7
\\ [ 1 1 S0 \\”
’ 2

U.S. Agriculture
I Irrigation District Valle Juarez 009

%/, Mountains
DSD Urban Asymmetries P5 Sara Navrady @ SITE LOCATION 06



lllll

GEOLOGIC CROSS SECTIONTHROUGH HUECO BOLSON

LMY
LMY
&>
>
£ Z
g o 0 L
3 [ — — 4 V)
‘BE . = X ~ o
i §3 Z Q <
= I I
- 2 = Z O
< e 9 L
o 9 1 <t o
“““ & O _ O
N ﬁ \\\\\ 7 O Bl <o NE
LMY
T 3 E
) LM
L O &
> X o
O = X oNe)
i = = o=
N 0O AC) M _LLT
ek a & c 5 O
= e g <
< v o c I~
> kaxX £ —
- 9 8§=XF X
w23 ENZ EZ E
g - Z o o & L
L, 8 % g¥==589 O
| 28 2 smT3 =22 w
= T 2= + s
2 288 3 as5@m@mILMS -
¢ O 'c a 9 — T 5
- © O aUV/rU..& s
E LS T cOE 5.2 2N
g O _HCMCFCD_@%.
S —Nm w0 F
c
&
S
=
~
\\‘Ilfl
\\ 1]
¢ /4
s U
\\ /
P 4
P 4
Pie 4
\\
\\
d
4
4
\\ V]
“\\
s\\lllll ’
[ 4
[}
I
|
|
]
[

-
e o -
III \\‘ "'ll-\\
-y \\
lll -
A
AS
\
A
AY
A Y
4[ g
So
s
b
h
5 ’
I G ’
N\ g
/ //%Al . AN O 2 e .
- P \“
\\\ll/ﬂ N\ TN AN
\\\\ N -~ - ; \ N” /
7 N
- P4 g
IIIIIIIIIIIIIII - 0N
1
1
i
1
|
i
]
|
1
1
1
1
1
]
i
i
1
]
1
1
1
— 1
A=~~~
- ~ 1
~. d ~ H
N\ ’ N, ]
t/ \\ // ']
\, v \, 5
N, - S
\ - \ ’
- /
N, - N, ’
N ed \ -’
AN 7 \ —
’ e
e’ \ -
\ il
N o
AN ==
/ \\\\ r
\ e 1
\ \\ =
N -
\ /
N S
Sm——— ‘\

Mesilla Bolson
Hueco Bolson

% Mountains

5:1

DEPLETING FRESHWATER 07

vrady

d

~a N

C

Sdf

DSD Urban Asymmetries P5



to 1950

\ 1951-1960
1961-1970
1971-1980
1981-1990
1991-2000
2001-201 |

MIP Plan Desarollo 2010

B E e EEE [

-----------------%-----------------------------------------------’
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SINCE IT OPENED IN 2009 THE CONEJOS MEDANOS AQUIFER HAS RUPTURED 0 TIMES, COSTING 6 MILLION MXP IN
REPAIRS AND SPILLING POTABLE WATER INTO RESIDENTIAL AREAS

DSD Urban Asymmetries P> Sara Navrady

CONEJOS MEDANOS AQUEDUCT 10
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http://texashistoryunt.edu
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JUAREZ

$ =,

Q30 250 % 20
R, Ao, L
C(/< 72/,? Q(//<4 e L
&

Urban development
Alluvial soil
__ Riberas del Bravo

Data from Plan Desarollo 201 |
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85% CONNECTED TO SEWERS

SEWAGE
PRODUCED

4,220 L/S

N
\

N\
§
N\
N\
AVERAGE 1420 L/S \\\\
SPAAGETREATEY NN AETURNEDTO \\\\\\\\\\\\\
00 L/S (66%) IRRIGATION CANAL

X ‘, Jl‘ -_V
g

B SOUTH WATER |28

R R AL T
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Since the 1980s El Paso has been recharging the Hueco
Bolson with treated wastewater. In 1993 El Paso’'s Roberto
Bustamante WWTP started directing treated water through
the newly established |.5km? Rio Bosque Wetlands Park
during the off-peak irrigation periods. The park now hosts a
variety of native plants and animals that have returned to the
habitat. The border fence has limited the parks expansion.

image from http:/research.utep.edu

MENT AND ECOLOGICAL PRECEDENT :EL PASO |8
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IMIP Zona Oriente Zaragoza Plan Parcial 2002

Sara Navrady

‘Green’ space

Centro de Barrio

ESPROD ABIERTD
FLanla OF TRaTauENTa
BE adiiaf MECAAL
TOURAENTD URSEAD
AR USRI
ACETNA

LIRITES
LSKTE BF MTESES sbafiElTal
LAKIE BE L& Pns
DE ORIENTE TaRAGOZA
LAETE PLAN PdsTinl
LAKIE DL LA 20MA DE CRLCRHENTD
URBANG HORIZORTE 120
LALTE W TERS A ONAL

PAPER PLANNING: ZONA ORIENTE ZARAGOZA PLAN PARCIAL 2002
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RIBERAS DEL BRAVO AS IT TURNED OUT
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CASE STUDY ISSUES |

NO CONNECTIVITY WITH THE REST OF THE CITY :

POOR QUALITY OF PUBLIC AND GREEN SPACES

VAST OPEN UNDEFINED SPACES

BAD INFRASTRUCTURE

OPEN SEWAGE CROSSING THE NEIGHBORHOOD

RIVERAS BUILT IN ALLUVIAL SOIL, WASTING FERTILE -
AGRICULTURAL LAND

FLOODING

DSD Urban Asymmetries P> Sara Navrady @ GROUP ANALYSIS: EXISTING SITE ISSUES 2|



SPATIAL EFFECTS
]
Treated water Windpumps Urban Farming Allocate cycle and Expansion of outdoor
returned to farmers  distribute water for  (Shikha) pedestrian paths activities

drip irrigation

W

Mobile Outdoor Riberas Cooperative
Cinema creates a gather resources and
public forum to generate alternative

generate awareness modes of production

(Stavros/ Sri)

SOCIAL EFFECTS

DSD Urban Asymmetries P5 Sara Navrady

i)
Community kitchens
make use of locally
grown food and biogas
collected from

settlement tanks
(Shikha)

along canal roads

HQ

Abandoned houses
converted to workshops
and commercial startups
(Stavros/Sri)

Established linear
park creates an
ecological corridor

Expanded public
facilities (Lisa, Parisa,
Dalia, Revathi, Shikha)

KEY PLAYERS

RESIDENTS OF
RIBERAS DEL BRAVO

KNOWLEDGE BASE

El Colegio de la Frontera Norte

UAC]- Universidad Autonomica de Ciudad
Juarez

GlZ-ecosan constructed wetlands

INTERNATIONAL AGENCIES
Inter American Development Bank

US AGENCIES
USAID
EPA-Environmental Protection Agency

NATIONAL & STATE AGENCIES
SEMARNAT- Secretariat of the
Environment and Natural Resources
CONAGUA- National Water Commission
CMAS- State Board of Water and
Sanitation

Gobierno de Chihuahua

INFONAVIT- Institute for Workers
Housing

TRANS-BORDER AGENCIES

IBWC- International Boundary and Water
Comission

BECC- Border Environment Cooperation
Comission

NADB- North American Development
Bank

LOCAL AGENCIES

Gobierno de Cludad Juarez

JMAS- Municipal Board of Water and
Sanitation

STRATEGIC POINT OF DEPARTURE: BIO REMEDIATION 22



ACTIVE RAINWATER RE-USE TREATED CANAL GROUNDWATER IRRIGATION
REGHARGE

INFRASTRUCTURE TREATMENT
STORAGE WATER

PEDESTRIAN ORIENTED IMPROVED
CIRCULATION CONNECTMVITY

ECOLOGICAL CORRIDOR SELECTIVE GROUND COVERTO PASSIVE RAINWATER STORAGE

REMEDIATED AND ENHANCED
MINIMIZE EROSION

ECOLOGICAL VEGETATION
™\
o g o )

PUBLIC SERVICES

RIBERAS WATER SPORTS AND RECREATION

PUBLIC SPACE
CO-OPERATIVE EDUCATION

DESIGN MATRIX 23
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R

L Constructed wetlands

Landscape

Public amenities

What is required is a new mindset that might see the design of infrastructure not as simply
performing to minimum engineering standards, but as capable of triggering complex and
unpredictable urban effects in excess of its designed capacity. - Stan Allen

DSD Urban Asymmetries P5 Sara Navrady URBAN LAYERS 24
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| HOUSEHOLD = 12M? OF VERTICAL FLOW CONSTRUCTED WETLANDS

RIBERAS DEL BRAVO = 150 000 M* OF CONSTRUCTED WETLANDS

DSD Urban Asymmetries P5 Sara Navrady SPACE REQUIREMENTS 26



47% of ‘parks’ are undefined dirt patches

- Barren Land

Parks

DSD Urban Asymmetries P5 Sara Navrady @ EXISTINGVACANT LAND 27/
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WETLAND | ISOMETRIC
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‘ \ 18 ] - = T RS - ! S -E‘-:""aﬂ e R 2 I
CATTAILS YERRA MANSA % SCOURING RUSH FRANK'S SEDG SALTMEADOW CORDGRASS % REEDS
Typha domingensis Anemopsis cdlifornica Equisetum hyemale Carex frankii Spartina patens Phagmites communis

DSD Urban Asymmetries P5 Sara Navrady % NATIVE PLANTS WETLAND PLANT PALETTE 33



Wood decking with 10mm spacing
Polyethylene cap

90 X 90mm timber joists spaced @ 600mm
9mm X 89mm sill plate

Polyethylene waterproof barrier

200mm concrete retaining wall/ water trough

Wetland plants

|00Omm coarse gravel

50mm perforated pipe @ 5m
intervals
600mm sand

200mm coarse gravel
00mm french drain piping
polyethylene waterproofing
|00mm concrete floor

DSD Urban Asymmetries P> Sara Navrady WETLAND DETAIL 34
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INFRASTRUCTURE

ECOLOGICAL

PUBLIC SPACE

DSD Urban Asymmetries P5

TREATMENT

PEDESTRIAN ORIENTED
CIRCULATION

REMEDIATED AND ENHANCED
VEGETATION

ACTIVE RAINWATER
STORAGE

RE-USE

TREATED CANAL
WATER

GROUNDWATER
REGHARGE

ECOLOGICAL CORRIDOR

WATER
EDUCATION

SELECTIVE GROUND COVERTO
MINIMIZE EROSION

I
A

SPORTS AND RECREATION

PASSIVE RAINWATER STORAGE

IRRIGATION

WETLAND SIDE EFFECTS 36



ACTIVE RAINWATER
STORAGE

PASSIVE RAINWATER STORAGE

DSD Urban Asymmetries P5 Sara Navrady PART IIl: RAINWATER COLLECTION 37



+427m (+15 fY)

+ 0.0m (OfY)
DSD Urban Asymmetries P5 Sara Navrady @ SITETOPOGRAPHY 38



+427m (+15 fY)

+ 0.0m (OfY)
DSD Urban Asymmetries P5 Sara Navrady @ WATER ACCUMULATION 39



www.bing.com/maps
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Perpendicular trench
gutter with steel grate
flush with asphalt

2% SLOPE

Precast 200 mm concrete channel with
400mm concrete cap/ curb edge

Redirected wastewater
towards constructed
wetlands

DSD Urban Asymmetries P> Sara Navrady @ ACTIVE RAINWATER COLLECTION 4|



COLLECTING WATER FROM A 100M STRETCH OF STREET WILL
GENERATE 257M? (or 257 000L) OF RAINWATER PER YEAR

DSD Urban Asymmetries P> Sara Navrady ACTIVE RAINWATER COLLECTION 42



ACACIA o

Acacia constricta

Fraxinus greggii

WHITE SAGE %

' 3 AL "~
WOOLLY

i

LITTLELEAF ASH

BUTTERFLYBUSH e

Artemisia ludoviciana

TUBULAR
BLUESTAR %4

Amsonia longiflora

DSD Urban Asymmetries P> Sara Navrady

Buddleja marrubiifolia

Helianthus maximiliani

SUNFLOWER *¢ ¥

%* NATIVE PLANTS ¢

GOLDENBALL
LEADTREE ¢

Leucaena retusa

Calliandra conferta

Hoffmannseggia glauca

n10, e o e
el L g A

MEXICAN BLUE
OAKeé

Quercus oblongifolia

'ESCARPMENT
LIVE OAK o

Quercus fusiformis

s
i A

OCOTILLO % SILKTASSEL %
Fouquieria splendens Garrya wrightii

SUPERB
BEARDTONGUE %
o%

Penstemon superbus Bouteloua curtipendula

WATER EFFICIENT

SIDEOATS GRAMA NEW MEXICO

FEATHERGRASS *
*e

5% NogBegi e
BROOM DALEA%

LITTLELEAF RAIN
SAGE %

Leucophyllum minus

ZEXMENIA

Wedelia texana

Psorothamnus scoparius

i\

'ALKALI SACATON MUHLY GRASS
“REGAL MIST” o

Hesperostipa Sporobolus airoides Muhlenbergia capillaris

neomexicana

PASSIVE RAINWATER COLLECTION: RAIN WATER GARDENS
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NAME

RAIN GARDENS

TREES

WHITEHORN ACACIA
LITTLELEAF ASH
GOLDENBALL LEADTREE
ESCARPMENT LIVE OAK
MEXICAN BLUE OAK

SHRUBS

WHITE SAGE

CENTENNIAL COYOTE BUSH
WOOLLY BUTTERFLYBUSH
FAIRY DUSTER

OCOTILLO

SILKTASSEL
LITTLELEAF RAIN SAGE
BROOM DALEA
ORANGE ZEXMENIA

FLOWERS

TUBULAR BLUESTAR
MAXIMILIAN SUNFLOWER
INDIAN RUSHPEA
FENDLER’S PENSTEMON

GRASSES

SIDEOATS GRAMA

NEW MEXICO FEATHERGRASS
ALKALI SACATON

MUHLY GRASS “REGAL MIST”

DSD Urban Asymmetries P5

SCIENTIFIC NAME

Acacia constricta
Fraxinus greggii
Leucaena retusa
Quercus fusiformis

Quercus oblongifolia

Artemisia ludoviciana
Baccharis pilularis
Buddleja marrubiifolia
Calliandra conferta

Fouquieria splendens

Garrya wrightii
Leucophyllum minus
Psorothamnus scoparius

Wedelia texana

Amsonia longiffora
Helianthus maximiliani
Hoffmannseggia glauca

Penstemon fendleri

Bouteloua curtipendula

Hesperostiba neomexicana

Sporobolus aircides

Muhlenbergia capillaris

HEIGHT WIDTH
2700-4500  2700-4500
5800 2400
3650-7600  3500-4500
6100- 12000

9100 9100
450-900

1200 1500
1200 1200
75-250 900

6000

1900

1200 1200
600

200-900 600

150

900-3000

150

300-450

600-900

600-900

300-900

450--900 900

* ok * * * ok * * *

* *

o & & o o

o & & o o o

PLANT TAXONOMY

N i
Q@%\v O O o ® S > @QQ%%VOO@
S ¥ W R & O % &7 &
VP« NN v S C o oF & P
F & & @& B S F T F o Lo NP
*@ @*(Q 0@@;\5 N %VOQ Q\Y@ %OQ 6" »\& %V%Ob&k »Ow\@»\ %\5»» & %Y\?@ %5& <b\§\ S %\y\f&\
OO0 eNWY¥YYY) FMAM ]| JLASOND
X x | x x| x % OO0 e *w‘f
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X | x| x| x x x x x x|0O
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<l x <0 ¥*W X
X X | X X X 4]
X x B d
X X X X x | O
X X X x|O O L 7 4
X X X O
X X X X X O *“‘f
z % X
X X | x x X O (
X | X X X X (O
X X X O ~
X | X X X X ¢
x X X O

RAIN GARDEN PALETTE AND LANDSCAPE RESEARCH 44
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‘ New vehicular bridge
O New pedestrian bridge

Existing vehicle bridge

@ Vehicle bridge converted to pedestrian

DSD Urban Asymmetries P> Sara Navrady @ IMPROVED CONNECTIVITY 4/
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KIOSK/BRIDGE ISOMETRIC 49

DSD Urban Asymmetries P5 Sara Navrady



DSD Urban Asymmetries P5 Sara Navrady @

WETLAND WALL +2.77

V<VATER STORAGE +2.28m

CANAL 0.00m
\

ROOF +5.82m
N

jmil L
m —  —
(i — | — —
J) KIOSK FLOOR +1.96m
L N
. sgu e TERRACERLOOR +154m

CANAL 0.00m
7

ROOF +5.82m
%

KIOSK FLOOR +1.96m
» TERRACE FLOOR +1.54m

CANAL 0.00m
> 7
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