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What is GSI/LID?

Purpose of this booklet:

Throughout the United States, Green Stormwater Infrastructure 
(GSI) and Low Impact Development (LID) have become increasingly 
accepted as effective and sustainable practices for managing 
stormwater runoff and treating pollutants carried within them. Cities 
such as Portland, Oregon and Philadelphia, Pennsylvania have 
emerged as leaders in this type of development demonstrating its 
effectiveness in mitigating many stormwater and environmental issues 
as well as contributing to the overall ecological network within urban 
areas.

Many examples of GSI/LID interventions can be found demonstrating 
their effectiveness as well as cost analyses and other benefits in the 
form of case studies - an in-depth and detailed examination of a 
subject of study, as well as its related contextual conditions. Case 
studies offer a method for understanding the successes and failures 
of a previously constructed project in an effort to guide future projects 
towards success. 

Although many excellent case studies are available from municipalities 
around the country, the Arid Southwest poses many constraints in 
which the typical practices from more temperate climates are not 
applicable. For this reason, the following case studies have been 
developed from within the context of the arid high desert climate of 
New Mexico, in particular, the Middle Rio Grande watershed. 

Why case studies are important:

In addition to the need to understand how these practices must 
be adapted to work within an arid climate context, there are federal 
regulatory mandates for implementing GSI and LID interventions 
within the Middle Rio Grande watershed. The EPA Middle Rio 
Grande-Based Municipal Separate Storm Sewer System (MS4) 
permit requires that each co-permittee identify opportunities to 
implement the use of GSI/LID/Sustainable practices and encourages 
their implementation during site design as a part of development 
and redevelopment programs. 

A primary objective of the MS4 is to achieve predevelopment 
hydrologic conditions, while addressing means to remove both 
suspended and dissolved pollutants carried in stormwater 
discharges. The following case studies and relevant information 
regarding GSI and LID interventions present design approaches 
to meet these predevelopment hydrology and stormwater quality 
improvements. 

Introduction



Transects
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Because LID practices are designed to mimic pre-development hydrology,  it is 
important to know the ecological conditions of a site.   In the Middle Rio Grande 
Valley, transects and biomes are two categories that help designers and practioners 
understand  precipitation patterns, surface flow patterns, temperatures, soil type, 
infiltration rates, potential for erosion, plant species selection, potential for groundwater 
recharge, and possibilities for providing other environmental benefits.
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Suspended Paving
01 Practice

Definition: 
A general term for any technology that 
supports the weight of paving or concrete 
thereby creating void space and eliminating 
compaction. 

Benefits: 
• Structures allow greater soil volumes that 

are not compacted for greater tree growth
• On-site stormwater management
• Increased infiltration 
• Minimized non-point source pollution
• 
Considerations: 
• Attention must be paid to existing 

underground utilities

Variations: 
Structural Soil
Silva Cells 
Pedestal Systems 
Paver Grate

Can be used with: 
Stormwater Tree Trench
Permeable Paving

Image 2: Paver Grate being installed in Denver, Co

Figure 1: Diagram of Silva Cell Suspended PavementImage 1: Paver Grate at Anthea Building in Albuquerque, NM

02 Practice



Bio- Infiltration

02 Practice

Definition: Any structure where ecological processes 
from vegetation and soils can treat and infiltrate 
stormwater runoff.  

Benefits: 
• Prevents ponding or flooding on the surface
• Can recharge groundwater
• Can increase pedestrian safety and calm traffic 
• Used in areas with or without curbs
• Selected plant materials and soil microbes filter 

pollutants (especially sediments, hydrocarbons, 
suspended solids, bacteria, and metals)  

• Plants can add aesthetic and habitat value, shade 
walkways and buildings, sequester carbon, and 
filter air 

• Decreases dependancy potable water for irrigation. 

Considerations: 
• Infiltration and percolation rates of native soil must 

be sufficient to drain within 96 hours
• Plants may require replacement if receiving water 

from roadways due (heavy metals in roadway runoff 
can kill plants)

• Careful selection of plants is important to minimize 
supplemental irrigation needs.

Variations: 
Rain gardens, Stormwater Bumpouts, Medians, 
Stormwater Tree Trenches, and Stormwater Tree Pits. 

Can be used with: 
Stormwater Tree Trench
Permeable Paving

Image 4: Rain Catcher Parking Lot, Santa Fe, NM

Figure 2: Diagram of Bioinfiltration with overdrainImage 3: Pete Domenici Courthouse, Albuquerque, NM
Bio infiltration



Permeable Pavement

03 Practice

Definition: Any paving material that allows 
stormwater to infiltrate where it falls.  Includes 
permeable pavers, porous asphalt, and pervious 
concrete. 

Benefits: 
• Prevents ponding or flooding on the surface
• Can recharge groundwater
• Filters pollutants (especially sediment and 

metals)

Considerations: 
• Can clog with sediment if not properly 

maintained, best if installed away from areas 
that would contribute excessive amounts of 
sediment

• Typically requires routine maintenance with a 
vactor truck

• Instead of using porous concrete or asphalt 
on an entire surface, strips can be used in 
gutters or lower areas for drainage

• Underdrain required if large impermeable 
area draining to small porous area or if native 
soil has slow infiltration rate  

Can be used with: 
Suspended pavement, Stormwater Tree Trench

Additional Examples: 
• Open Space Visitor Center – brick with gaps
• Bachechi Open Space Parking Lot – grass 

pave
• Navajo Elementary Parking Lot- grass pave
• Sawmill Senior Apts Walkway
• Fidelity Parking Lot- Mesa Del Sol

Image 6: Permeable Asphalt - Santa Fe, NM

Figure 3: Diagram of Permeable Pavement 

Image 5: Permeable Pavers - Rio Grande Flying Star 
Albuquerque, NM

04 Practice



Stormwater Tree Trenches and Pits
04 Practice

Definition: 
Stormwater Tree Pit: A small, carefully 
engineered area designed to capture and infiltrate 
stormwater for optimal tree growth.

Stormwater Tree Trench: 
• A continuous, linear tree pit usually in a street 

or sidewalk setting
• Linking street trees together below the paving 
• Growth and can distribute stormwater among 

multiple trees 
• Ideally pervious paving is installed above the 

tree trench.

Benefits: 
• Improved tree health and growth 
• On-site stormwater managemen increased 

infiltration, and minimizing non-point source 
pollution

• Reduced reliance on potable water for 
irrigation

Considerations: 
Infiltration and percolation rates of native soil must 
be sufficient to prevent tree roots from drowning

Can be used with: 
• Suspended pavement
• Permeable pavement

Image 7:  Tree Trench - APS Parking Lot - Albuquerque, NM 

Figure 4: Diagram of Tree Trench 

Image 8: Curb Inlets to Tree Trench -
Pavilions Parking Lot - Albuquerque, NM



Stormwater Harvesting and Cistern
Imperial Building | 225-227 Silver Ave SW Albuquerque, NM 87102

05 Case Study

Project type: | Commercial | Residential 
Dates: Design Period – 2013-2014; Building Permit 
October 2014; Substantial Completion – June 2016

Designers of Record: D/P/S

Contractor: Jaynes Corp.

Funding: City of Albuquerque Workforce Housing 
Funds, Bernalillo County Industrial Revenue Bonds, 
United Healthcare, New Mexico Mortgage Finance 
Authority, Geltmore LLC, YES Housing

Land Ownership: YES Housing

Size: 1 acre lot

Involved drainage area: 15,000 square-foot roof 
area

Elevation: 4,960 ft

Biome: Urban Desert Grassland

Transect: Rio Grande Valley

Problem: Abandoned gasoline storage tanks 
created a brownfield (contaminated) site and 
required excavation of both tanks and soil

Opportunity: The pit resulting from the excavated 
tanks and soil created space for underground 
parking and an underground cistern

Goals: 
• Water harvesting and re-use
• Improve downtown housing and food options
• Enterprise Green Communities certification

Key Features: 
• 25,000-gallon underground cistern collects rainwater 

from roof. 
• Rainwater is filtered and pumped for irrigation system. 
• Cistern overflow connected to storm sewer and also 

to a make-up water system to supplement irrigation if 
needed

Benefits provided: 
• 89,883 gallons of rainfall collected annually used for 

on-site irrigation
• Potential to meet full irrigation needs of 800 square foot 

roof-top garden and ground-level landscaping
• Source of food, education, and community involvement 

for apartment residents (potential for 3,600 lbs of fresh 
produce per year, or 50 lbs per apartment)

• Demonstration of water harvesting concepts for future 
development

• Provides pollinator habitat and education in an urban 
area

Advice for future projects:
• Start with an understanding of what the project wants 

to accomplish
• Each project is unique when integrating complex water 

reuse systems, so expertise goes a long way
• Roof shade - provide as much shade as possible if 

growing plants on a roof

Contact information:
Angelo Baca, Media and Community Relations Manager 
with YES Housing

Thank you: 
Anna Martin, Healthy Living Coordinator with YES Housing
Angelo Baca, Media and Community Relations Manager
YES Housing
Hannah Feil Greenhood, Architect with Dekker Perich 
Sabatini Image 9: Roof top garden Imperial Building Roof Albuquerque, NM



Figure 5: Water Harvesting System Diagram

Image 11: Pollinator in Roof Top Garden, Imperial Building Roof Albuquerque, NMImage 10:  Raised Beds Imperial Building Roof Albuquerque, NM



Los Lunas Transportation Center
101 Courthouse Road SE, Los Lunas, NM 87031

06 Case Study

Project type: Community  | Public Works 

Dates: 2013

Designers: Sites Southwest

Contractor: Facility Build

Funding:  Village of Los Lunas

Land Ownership:  Village of Los Lunas

Size:  3-5 acres

Involved drainage area: 

Elevation: 4,850 ft

Biome: Urban Desert Grassland

Transect: Rio Grande Valley

Problem: Needed to create a comfortable outdoor 
environment for public events in plaza.

Opportunity: Development partner interested in 
GSI/LID as well as high profile area for well-done 
GSI/LID projects

Goals:
• To create a community centered public event 

space
• To provide a drop off area
• To manage stormwater run off from new plaza 

areas on site

Key Features: 
• Permeable pavers at plaza and drop-off areas
• Structural soils at south plaza for large shade 

trees.  
• Permeable Pavers and structural soils ensure that 

trees will grow to healthy canopy sizes producing 
desired effects of shading and cooling. 

Benefits provided: 
• Aesthetic improvements
• Added community amenities
• Stormwater managed on site
• Healthier and larger trees to shade plazas.

Advice for future projects:
• Facilitate a workshop or technical discussion with 

contractors  about green infrastructure and LID 
practices being implemented prior to the start of 
construction

Contact information:
Jason Duran |  Village of Los Lunas

Thank you:
To the Village of Los Lunas for their investment in a 
more sustainable future.

Figure 6: Hydrology Diagram of Permeable Pavers

Figure 7:  LLTC Plan Rendered 



Figure 6: Hydrology Diagram of Permeable Pavers

Image 13: Base Preparations Los Lunas, NM

Figure 8: Permeable Pavers Detail Section B 

Image 12: Permeable Pavers at Plaza Los Lunas, NM



Tijeras Creek Remediation

07 Case Study

Project type: Community | Public works

Dates: Ongoing since 2002

Designer: Jim Brooks

Contractor: Adaptive Terrain Systems in 
collaboration with Bernalillo County and Ciudad Soil 
and Water Conservation District

Funding: USEPA, NM Soil and Water Conservation 
Commission; Bernalillo County Open Space

Land Ownership: Bernalillo County Public Works

Size: 1 acre lot

Involved drainage area: 14 acres

Elevation: 6200 ft

Biome: Intermittent Riparian 

Transect: East Mountains 

Problem: Urbanization increased stormwater runoff, 
discharged in a single location increase volume and
intensity of flows causing soil erosion, land 
disturbance and disconnection of creek from 
floodplain.
Subsequently invaded by Siberian elm that now 
dominate the overstory canopy, reduce native
vegetation component and additional soil loss.

Opportunity: Collaborative group interested in 
developing a demonstration site illustrating green
stormwater infrastructure techniques. Tijeras Creek 
Watershed Collaborative has developed out of this
initial project and continues to expand 
implementation, education of youth and capacity 
building through working on-site.

Goal: 
• Reduce stormwater runoff impacts of increased 

urbanization on Tijeras Creek and surrounding 
riparian forest.

Key Feature: 
• 5 basin treatment train that slows and filters 

water and reduces erosion
• Numerous subsurface infiltration sponges filled 

with porous stabilized organic matter.

Benefits provided: 
• Slows stormwater flows
• Increases infiltration
• Soil moisture and native plant habitat through a 

natural filtration process.
• Builds soil by adding organic compounds to 

the soil, encouraging microbial growth and soil 
aggregation.

Advice for future projects:
Recognize that, like any stormwater
management system, this sort of facility will need 
regular maintenance. Stress the added benefits of
habitat creation and MS4 permit compliance.

Contact information:
Jim Brooks, jim@soilutions.net

Image 14: Sidewalk Culvert and Infiltration Area Tijeras, NM 

Image 15:  Cottonwoods and Swale Tijeras, NM 



Figure 8: Soil Sponge Diagram

Image 17: Tijeras Creek Swale Tijeras, NM Image 16: Tijeras Creek Drainage Patterns Tijeras, NM 



Hahn Arroyo

08 Case Study

Project type: Public Works | Community

Dates: (Phase 1)  Built in 2012 

Designers:  Sites Southwest and Smith 
Engineering

Funding: AMAFCA (owner), CABQ DMD, CABY 
1% for the Arts

Land Ownership: CABQ

Size: 3-5 Acres

Involved drainage area:  N/A

Climate zone: Lower Sonoran

Elevation: 5200

Problem:  Decaying arroyo channel, thousands 
of gallons of fugitive water from pump well-head 
backflush water discharge flowing to river every 
week

Opportunity:  Capture and beneficial use of 
fugitive water from pump well-head backflush 
discharge, create amenity from unused space

Goals:  
• Repairing the concrete channel  
• Decreasing velocity of stormwater flow 
• Improve water quality by reducing suspended solids  
• Providing land use connections, green space, 

recreation, and public art 
• Promoting and demonstrating water conservation 

techniques 
• Use of native plants for habitat

Key Features: 16,000 gal cistern and irrigation system, 
Water Quality Structure (coanda screen)

Benefits provided: 
• Reduced dependency on potable water (100% of 

irrigation demand from fugitive water capture)
• Improved water quality (capture of debris and 

suspended solids) 
• Public recreation amenity
• Public art
• Community Engagement
• Improved Wildlife Habitat
• reuse of demolished concrete in new design

Advice for future projects:
Replicate and expand practice to other areas along 
Hahn Arroyo and similar areas in which practices could 
be applied. 

Contact information:
Site Southwest
121 Tijeras Ave NE #3100 
Albuquerque, NM 87102
mail@sites-sw.com

Image 18: Water Quality Structure Albuquerque, NM  



Image 20: Mosaic and Benches Albuquerque, NM  Image19: Meandering Channel Renovation  Albuquerque, NM  

Figure 9: Cistern Diagram 



Lower Montoyas Water Quality Feature Project

09 Case Study

Project type: Public Works

Dates: Designed 2014, built 2015

Designers: 
Wilson & Company, Inc. Engineers & Architects, 
Design Office Landscape Architecture

Contractor: Meridian Contracting, Inc.

Funding: 
Clean Water State Revolving Funding (EPA-based 
federal funds), SSCAFCA

Land Ownership: SSCAFCA, Easement, Private

Size: 1 mile of arroyo channel

Involved drainage area: ~ 60 square miles 

Elevation: 5,100 ft 

Biome: Ephemeral Riparian

Transect: West Mesa

Problem: Sedimentation was causing reduced flow 
capacity in the Harvey Jones (concrete) channel
downstream from the site, which led to a bridge 
blowout in 2010

Opportunity: Address sedimentation, trash and 
volume issues without relying on concrete structures

Goals: 
• Remove 65,000 cubic yards of sediment and 

suspended solids by slowing water
• Allow water to infiltrate, potentially recharging 

groundwater

Key Features: 
• Two sediment basins
• Oxbows to detain water
• Vegetation and boulder islands to cause braiding 

and slow velocity
• Gabion structures for sediment and trash capture
• Vegetation strips and drop structures to filter water, 

collect trash, and stabilize soil
• Engineered inverted ports in structures to pass 

stormwater while retaining floatable trash upstream 
of structures supporting GSI/LID elements

Benefits provided:
• Open space for community
• Vegetation provides improved aesthetics and 

habitat
• Prevent trash from flowing to river or clogging 

drains:
• July 2017 trash removal: Nine 55 gallon bags of 

trash (mostly plastic items)
• November 2017 trash removal: Thirteen 55-gallon 

bags of trash (mostly plastic water bottles and 
containers)

Advice for future projects:
When building in an active arroyo system, do it as far 
away from monsoon season as possible and still be 
prepared to deal with flows through the project.

Contact information:
Dave Gatterman
dgatterman@sscafca.com
505-892- 7246

Image 21: Planting Strip, Lower Montoyas Arroyo, Bernalillo, NM

Image 22: Water Flowing Through Baffle, Lower Montoyas Arroyo, 
Bernalillo, NM



Image 24:  Cottonwoods Growing at Edge of Sediment Basin Bernalillo, NM

Figure 10: Lower Montoyas Arroyo Site Plan 

Image 23: Lower Montoyas Arroyo Sediment Basin, Bernalillo, NM



10    References

The use of ecological processes incorporating 
vegetation and organic soils to treat and infiltrate 
stormwater runoff.3  Usually requires remediating 
soil compaction and planting carefully chosen xeric 
plant species that can withstand short periods of 
saturation. Supplemental irrigtation is required for 
an establishment period. In addition to transpiring 
and infiltrating significant stormwater volumes, 
vegetation and healthy soil can enhance pollutant 
removal from stormwater, improve permeability, and 
provide ecological and aesthetic value. Examples of 
bioinfiltration structures include bioswales, raingardens, 
brown roofs, tree trenches, and contour swales. Also 
known as bioretention. However, since stormwater 
is not being retained, the word bioinfiltration more 
accurately reflects this approach.1

See ‘Bioinfiltration,’ which is more accurate for a New 
Mexico context. 

Linear stormwater management features used to 
convey, slow, and treat stormwater runoff. Bioswales 
use vegetated and mulched channels that convey 
stormwater runoff, slow its flow, and enhance 
infiltration as the water flows downslope. Often 
employed to convey runoff from impervious surfaces to 
localized basins.1

Rooftops designed with xeric or no vegetation for the 
primary purpose of insulation and gradually releasing 
stormwater and creating wildlife habitat. Unirrigated 
except for rainwater.1 See Vegetated Roof.

 

Acequia 
 

Active 
Rainwater 
Harvesting

Arid 
Climate 

Basin (Pond)   
 

Berm  
 

Best 
Management  
Practices 
(BMPs)

  

Bioinfiltration  

Bioretention

Bioswale

Brown Roof

The Spanish Colonial word (with Arabic roots) for 
a community-operated network of irrigation canals 
typically constructed of earthen berm anchored by 
tree roots. In addition to the irrigation function of 
the channels, many cultural practices and historical 
connections are associated with this infrastructure. 
Acequias also play an important role in groundwater 
recharge.1

A method of capturing rainwater from a surface in a 
container to be redistributed at a later point in time, 
typically for supplemental irrigation. See cistern.1

An arid climate is one that receives less than 10 inches 
(25.4 centimeters) of rainfall in a calendar year. Rainfall 
is sporadic and when it does fall, it is often in the form 
of a high intensity thunderstorm. Native Plants and 
animals that survive in an arid climate have adapted to 
cope with the rare rainfall.1

An earthen depression designed to collect and infiltrate 
stormwater.9

Raised structure (generally earthen or concrete) 
constructed to manage direct stormwater runoff and 
control erosion.9

Activities, practices, or prohibitions of practices, 
designed to prevent or reduce pollution.9
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Bumpout 
Stormwater 
Planter

Check Dam/  
Check Structure  
 

Cistern 

Contour
Swale

Curb Inlet

Detention Basin

An area for infiltration and green infrastructure 
interventions created when the curb and gutter is 
moved out in the portion of the roadway normally 
reserved for parking This application is effective 
for highly urbanized areas.8  Otherwise known as 
‘bulbouts’ or ‘chicanes’.

A low, sometimes leaky barrier (such as a gabion) 
placed perpendicular to the flow of water within a linear 
drainage feature to slow the water’s flow, allowing more 
time for infiltration into the soil, and retaining soil and 
organic matter higher in the watershed.5

A tank that stores rainwater from rooftops or from 
other impervious areas for later use, thereby reducing 
the volume of stormwater runoff. Cisterns capture 
larger proportions of stormwater and address more 
irrigation demand than rain barrels.2

A depressed linear feature that runs parallel to the 
contour of a slope to catch stormwater and sediment 
in place. Typically, contour swales exist in series to 
capture the overflow from each subsequent swale up 
slope.

An opening in a curb or a pathway that allows  
stormwater from the surrounding street catchment 
area into an area of infiltration, such as a basin. 
Examples of inlets include curb cuts, curb cores, and 
sidewalk culverts (aka scuppers).1

A basin designed for temporary storage of stormwater 
to control discharge rates, allow for infiltration, and 
improve water quality. Outflow structures allow excess 
water to drain at a reduced flow rate. Must drain within 
96 hours per NMSGO / Office of the State Engineer 
regulation, ordinances may vary.2

 
 

Dry Well

Ecosystem 
Services

Engineered Soil

Evapo-
transpiration

First Flush

Gabion

Green Alley 
 

A gravel-filled hole in the ground that collects 
stormwater, temporarily storing it and allowing for 
gradual infiltration. Must be appropriately sized to 
meet capacity needs. Adaptations of this concept are 
‘pumice wicks’ and ‘soil sponges’.1

Anthropocentric term referring to the benefits that 
humans receive from an ecosystem.

A specific mixing or layering of soil and gravel 
components to meet desired conditions for infiltration, 
plant growth, and biological activity.1

The combined measurement of water loss to 
evaporation and transpiration through the pores of 
vegetation.5 This measurement is important when 
determining a water budget.

The initial stormwater runoff captured at the beginning 
of a rainstorm, not to be confused with the 90th 
percentile storm. The first flush generally contains 
a higher pollutant and sediment load compared to 
the same water volume at later periods of the same 
storm.9

Wire frames filled with rock that are anchored into 
slopes, typically along steep slopes or across 
drainage channels, that aid in retaining soils. 
Depending on how and where they are used, in time 
they may become buried in sediment.1

A type of stormwater quality intervention applied 
to alleys and intended to filter runoff from the alley 
through the use of permeable pavement.4



Green 
Stormwater 
Infrastructure
/Green 
Infrastructure

Green Roof/
Vegetated 
Roof 

Heat Island 
Effect (H.I.E)  
 

Impervious

Infiltration

Infiltration 
Chamber

Infiltration 
Trench

Interception

Low-Impact 
Development 
(L.I.D)

Nonpoint 
Source Pollution

A term referring to constructed features that leverage 
the ecological functions of living, natural systems 
to provide ecosystem services, such as capturing, 
cleaning, and infiltrating stormwater, creating wildlife 
habitat, shading and cooling streets and buildings, 
and calming traffic.3

 
Although commonly called green roofs, vegetated 
roofs need not be green year-round and are often 
planted with drought-tolerant desert plants. While 
vegetated roofs come in many different forms and 
types, usually a distinction is made between extensive 
(no irrigation, minimal use - see ‘Brown Roof’), and 
intensive (irrigated usable rooftop). In extensive roofs, 
layers are designed to slow runnoff, absorb water in 
the soils and vegetation, provide habitat, and also 
serve as thermal insulation, reducing the temperature 
fluctuation of the buiding interior. Intensive roofs are 
designed for human enjoyment and use. It is generally 
accepted in arid environments that green roofs are 
not a viable sustainable practice due to the low and 
infrequent rain events and high evapotransporation 
rate, requiring significant suplemental irrigation for 
vegetation.

This phenomenon describes urban and suburban 
temperature that are 2° to 10° F warmer than 
nearby rural areas due to absorbtion and retention 
of heat by buildings and paved surfaces in the built 
environment. The HIE can increase energy demands, 
air conditioning costs, air pollution, greenhouse gas 
emissions, heat-related illness, and mortality.9

Refers to a material or layer that prevents fluid from 
passing through.8 Typical examples are roofs, asphalt 
surfaces, and concrete structures.

The movement of water from the land’s surface into 
the soil.5

A subsurface hollow chamber that creates space for 
temporary storage with an open bottom that allows 
for gradual infiltration of water. Requires permeable 
soils for infiltration.1

A linear excavated area that is lined with filter fabric 
and filled with rock in order to create additional space 
for water to collect and infiltrate. Requires permeable 
soils for infiltration in under 96 hours. May or may not 
be installed with an underdrain.1

  
The portion of rainfall that lands on plants and is 
absorbed or dissipates evaporates.9

LID is an approach to land development 
(or re-development) that works with nature to manage 
stormwater runoff as close to its source as possible. 
LID employs principles such as preserving and recre-
ating natural landscape features and 
minimizing effective imperviousness to create
functional and appealing site drainage that treats 
stormwater as a resource rather than a waste
product.9  In arid climates, the techniques and 
applications of LID are different than in other 
climates. 

Pollution that comes from diffuse sources like auto oil, 
pet waste, herbicides, and sediment.3 It is picked up 
by stormwater flowing over roofs, driveways, lawns, 
and streets, and is carried to streams and rivers.

 



Passive 
Rainwater 
Harvesting

Permeable

Permeable 
Pavement

Pumice Wick

Rain Garden

Required 
Treatment 
Volume

Retention

Sediment

Sediment Trap

Semi-Arid 
Climate

Soil Amendment

Soil Sponge

Directing rainwater to swales and basins to benefit 
adjacent plants. Intended to release water into the soil 
within 96 hours.1

Refers to anything permitting fluid to pass through.1 
Synonym for pervious.

Any paving material that allows stormwater to infiltrate 
where it falls. Includes permeable interlocking pavers, 
porous asphalt, and pervious concrete.1

A trench or pit that is backfilled with pumic or scoria, 
covered with geotextile and mulched with heavy stone. 
Used to create in-ground reservoirs. The wicks keep the 
surface relatively dry while collecting rainwater runoff and 
putting it where plant roots can use it. Pumice or scoria 
is a good rooting medium for plants but is light and 
needs a heavy mulch over the top to prevent floating. 
(Pumice and scoria are both crushed porous volcanic 
rocks.)1

A shallow depression with native or amended soil and 
plants that is designed to capture, infiltrate, and filter 
stormwater from small adjacent contributing areas like 
rooftops or driveways.10 A type of bioinfiltration structure. 
Careful attention must be paid to choice of plants that 
can survive with rainwater only. Requires maintenance.

Volume of runoff generated by the 90th percentile storm 
(approximately the first 1/2” of rainfall) required to be 
detained by the MS4 permit.

Holding stormwater on the surface for more than 96 
hours. Retention is legal in NM provided the water 
infiltrates in less than 96 hours. Not a recommended 
or legal practice in New Mexico unless water rights are 
available.1 A basin designed without an outlest, and 
designed to reatin stormwater runoff and release it only 
through infiltration or evaporation. These can be used 
to capture first flush flows, or to meet MS4 Require 
Treatment Volume criteria. Must drain in less than 96 
hours.

Soil, sand, and minerals washed from land into water 
usually after rain. Excessive sediment can destroy fish 
nesting areas and animal habitats, clog french drains and 
porous pavement, and obscure waters so that sunlight 
does not reach aquatic plants.5 It can also carry 
non-point source pollution. 

A pretreatment area at the inlet to a structural GSI 
practice used to capture sediment, (these float and won’t 
be captured in a sediment trap) and other pollutants 
through settling.9

A climate receiving between 10 and  20 inches of rainfall 
per year. 

Additions to native soils to improve plant growth, water 
infiltration, and storage.9 By building healthy soil, filtration 
is also improved.

An innovation on the pumice wick concept, sponges 
are holes approximately 1’ x 1’ x 2’ deep dug within the 
rooting area of trees in rainwater harvesting basins and 
backfilled with a non-floating mix of 5/16” pumice, sand, 
composted woody materials (around 1”) and high-quality 
living compost. The sponges absorb and store rainwater 
and the compost inoculates the surrounding soil with 
beneficial micro-organisms.12
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See ‘Detention Basin’.

An area that separates land from waterways and 
is designed to filter and capture pollutants from 
stormwater.9 Best if vegetated. Otherwise known as 
‘filter strips’.

Refers to a material or layer that prevents fluid from 
passing through.8 Typical examples are roofs, asphalt 
surfaces, and concrete structures.

An engineered material that maintains the structural 
integrity of paving while also supporting plant growth.1

A general term for any technology that supports the 
weight of paving or concrete thereby creating void 
space and eliminating the need for compaction. 
Structures allow greater soil volumes that are 
not compacted for greater tree growth, in-place 
stormwater management, increased infiltration, and 
minimizing non-point source pollution.1

A small, carefully engineered area designed to capture 
and infiltrate stormwater for optimal tree growth.1

A continuous, linear tree pit usually in a street / 
sidewalk setting, linking street trees together below 
the paving. Allows for a greater volume for tree root 
growth and can distribute stormwater among multiple 
trees. Ideally pervious paving is installed above the tree 
trench.1

A grid of 2-foot-square planting spaces sunken 6-8 
inches below the surrounding native soil to capture 
rainwater and contain it until it seeps into the soil. 
Developed in 
pre-historic times by Southwest Native People for 
agricultural use.1

A watershed is the area of land where all of the 
water that falls in it and drains off of it goes to 
a common outlet. Watersheds can be as small 
as a footprint or large enough to encompass all 
the land that drains water into the Rio Grande. 
(USGS)

A habitat or environment containing little moisture.

Commonly mistaken as ‘zeroscape’, xeric or 
xeriscape reffers to a landscaping technique that 
utilizes regionally adapted or native plants with low 
water demand to reduce supplemental watering 
and overall water use.1

SOURCES
1. Arid LID Collaborative
2. U.S. Environmental Protection Agency. Arid Green Infrastructure for Water Control and Conservation: State 
of the Science and Research Needs for Arid/Semi-Arid Regions. August 2016. EPA/600/R-16/146. Written 
by Jennifer Lee and Carolyn Fisher.
3. Green Infrastructure for Desert Communities. The Watershed Management Group, Tucson, 2017
4. Ultra Urban Guide for Green Infrastructure. City and County of Denver Public Works Dept, 2015
5. Lancaster, Brad. Rainwater Harvesting for Drylands and Beyond, Volume 1. Tucson, AZ; Rainsource, 2014
6. Lancaster, Brad. Rainwater Harvesting for Drylands and Beyond, Volume 2. Tucson, AZ; Rainsource, 2014 
7. www.sustainablestormwater.org 
8. Urban Street Stormwater Guide.  National Association of City Transportation Officials, 2017 
9. Low Impact Development and Green Infrastructure Guidance manual, Pima County and City of Tuscon, 
AZ, 2015. 
10. Eastern Washington LID guide (https://fortress.wa.gov/ecy/publications/documents/1310036.pdf) 
11. San Diego County LID guide (http://www.sandiegocounty.gov/content/dam/sdc/pds/docs/LID_
Handbook_2014.pdf)
12. Jim Brooks (http://soilutions.net)



Riparian: 

A riparian area is the interface between land and a river or stream. 
Plant habitats and communities along the river margins and banks 
are called riparian vegetation, characterized by hydrophilic plants.

“Ephemeral and intermittent streams provide the same ecological 
and hydrological functions as perennial streams by moving 
water, nutrients, and sediment throughout the watershed. When 
functioning properly, these streams provide landscape hydrologic 
connections; stream energy dissipation during high-water 
flows to reduce erosion and improve water quality; surface and 
subsurface water storage and exchange; ground-water recharge 
and discharge; sediment transport, storage, and deposition to 
aid in floodplain maintenance and development; nutrient storage 
and cycling; wildlife habitat and migration corridors; support 
for vegetation communities to help stabilize stream banks and 
provide wildlife services; and watersupply and water-quality 
filtering.” 

Source: Levick, Lainie R, David C. Goodrich, Mariano Hernandez et al. 2008.  
“The Ecological and Hydrological Significance of Ephemeral and Intermittent 
Streams in the Arid and Semi-arid American Southwest.”  EPA. 

Desert Grassland: 

Desert grasslands are transitional between high plains 
grasslands and shrub deserts. Annual precipitation averages 8 
to 12 inches. Summer rains are important in desert grasslands, 
and a bi-seasonal precipitation pattern is typical. In Central New 
Mexico 50% or more of the average annual precipitation occurs 
between May and October; desert grasslands in eastern New 
Mexico and Texas receive approximately 75% of the annual 
precipitation during this period. 

Both seasonal and annual precipitation in this region are 
extremely variable, and wide year-to-year fluctuations in total 
precipitation are considered normal. Summer rains are primarily 
generated by thunderstorms, often delivering localized heavy 
precipitation over brief time periods. Winter frontal storms 
affect larger regional areas and typically deliver light rains that 
may fall intermittently for several days. Desert grasslands are 
characterized by mild winters and warm to very hot summers 
with between 200-240 frost-free days. During summer, 
maximum temperatures frequently exceed 100° F and minimum 
temperatures of 0° F in winter are not uncommon. Diurnal 
temperature differences, i.e. temperature variation in a 24-hour 
period, average 57° to 66° F. 

Source: Judith Phillips

Biome Descriptions



Green Stormwater Infrastructure Rubric

When working toward expanded practice of Green Stormwater Infrastructure, it is 
important to consider quality, not just quantity. This rubric begins to establish standards 
and criteria for high-performing, arid-adapted GSI. The Arid LID Coalition hopes that this 
rubric will drive a constructive conversation about what high-performing GSI looks like in 
the Middle Rio Grande Valley. Eventually, this rubric could be used to evaluate and inspire 
GSI projects to maximize benefits returned to the community. This beta test of the rubric 
is intended to solicit feedback on relevance and effectiveness of the criteria within it. 

As you will see, the description for 'Flood Risk Reduction' in the rubric have not yet been 
completed. This is an area of critical importance for engineering GSI in the Middle Rio 
Grande Valley, but not an area that is well understood or researched. If you have any 
information on this topic, we welcome your contribution. 

If you have any comments or suggestions for the improvement of the rubric, please email:
aridlidgroup@gmail.com

1. Holcomb, Sarah, John Romero, Steve Huddleson, Nelly Smith. 2017. “Green Infrastructure     
Implementation in New Mexico.” Appendix A
2. Houdeshel, C. Dasch, Christine A. Pomeroy, and Kevin R. Hultine. 2012. “Bioretention Design for 
Xeric Climates Based on Ecological Principles”. JAWRA Journal of The American Water Resources 
Association 48 (6)
3. Wittwer, Gary. 2013. “Engineering Division Active Practices Guidelines for Green Streets”. Tucson: 
Department of Transportation.

Sources:

Beta Test



Good Start

Project is sited and built to detain some of 
the required treatment volume (0.625”in 
ABQ1)

All water from the required treatment 
volume infiltrates within 96 hrs

Appropriate Location and
Installation to Detain Required 
Treatment Volume 

(if groundwater recharge is possible, then 
capture preferred)

Safety

Infiltration

(where applicable)

Vegetation3

(where applicable)

Flood Risk Reduction

Visibility

Maintenance

Measured Effectiveness

Additional Benefits

Getting There

Project is sited and built to detain most of the 
required treatment volume

All required treatment volume  water infiltrates 
within 96 hrs
Water from minor precip events can infiltrate 
(no geotextile fabric used)

Got It

Project is sited and built to detain all 
treatment volume water from the 
contributing watershed.

Bernalillo County Greenprint Maps were 
consulted to site structure for groundwater 
recharge and conservation.  

Passerby has 2-3’ level walkways where 
needed
Basin surface is 18” below grade or less
No ponding or flooding (sufficient overflows 
where necessary)

25% vegetative cover 
Regionally appropriate species  
          

Description?           

Project is sited where the public will take 
notice, such as a school, public building, or 
well-used pedestrian area

Weekly mainenance required

Observation notes, and/or
Photographic documentation regularly 
performed

Photographic documentation regularly 
performed
Intermittent sampling performed to quantify 
water quality improvements, flood risk 
reduction, or infiltration rate

In addition to providing water quality 
improvement, structure provides 1 or 2 
additional benefits, such as shade, habitat, 
public amenity, food production, art,  etc.

Photographic documentation regularly 
performed
Project is rigorously monitored for specific 
measurable goals that can be published or 
presented

In addition to providing water quality 
improvement, structure provides 3 or more 
additional benefits, such as shade, habitat, 
public amenity, food production, art, etc. 

Monthly maintenance required, and after 
major storms

Seasonal maintenance, and after major 
storms, occasional sediment removal
Community participation in maintenance to 
demonstrates ownership and value of project

Over 25% vegetative cover              
Plants survive with only rainwater after 2nd 

year    
25% tree canopy                    

Description?              

Project is sited where the public will take 
notice, such as a school, public building, or 
well-used pedestrian area
Project includes educational signage.              

Over 25% vegetative cover              
Plants survive with only rainwater after 2nd 
year                    
25% Tree canopy near pedestrian walkways

Description?

Project is sited where the public will take 
notice, such as a school, public building, or 
well-used pedestrian area
Project includes interpretive elements, is 
aesthetically pleasing, and speaks for itself.

All required treatment volume water infiltrates 
within 96 hrs
Water from minor precip events can infiltrate
0.6m storage layer below topsoil layer2





• Valle De Oro National Wildlife Refuge 
• Alameda Drain
• 4th Street in Los Ranchos

Image and Figures List Future Projects
Cover Image: Digital Collage      ` Beverly Fisher
Transect / Biome Images: Digital Collage      Beverly Fisher
Image 1: Paver Grate at Anthea Building in Albuquerque, NM    Jitka Dekojova
Image 2: Paver Grate Denver 14th Street, Denver, CO     Landscape Online
Figure 1: Diagram of Silva Cell Suspended Pavement     Deep Root Green Infrastructure
Image 3:  Bio- infiltration Pete Domenici Courthouse, Albuquerque, NM   Robert Reck
Image 4: Rain Catcher Parking Lot, Santa Fe, NM     Reese Baker
Figure 2: Diagram of Bioinfiltration with overdrain     LA LID Handbook
Image 5: Permeable Pavers Rio Grande Flying Star Albuquerque, NM  Sites Southwest
Figure 3: Diagram of Permeable Pavement      LA LID Handbook
Image 6: Image 6: Permeable Asphalt Santa Fe, NM    Tess Houle
Image 7:  Tree Trench APS Parking Lot Albuquerque, NM    Bohannan Huston
Figure 4: Diagram of Tree Trench       Philadelphia Watersheds
Image 8: Curb Inlets to Tree Trench Pavilions Parking Lot Albuquerque, NM   Tess Houle
Image 9: Image 9: Roof top garden Imperial Building Roof Albuquerque, NM  Tess Houle
Figure 5: Water Harvesting System Diagram     Dekker Perich Sabatini
Image 10:  Raised Beds Imperial Building Roof Albuquerque, NM   Tess Houle
Image 11:  Pollinator in Roof Top Garden, Imperial Building Roof Albuquerque, NM Tess Houle
Figure 6: Hydrology Diagram of Permeable Pavers     Sites Southwest
Figure 7:  LLTC Plan Rendered       Sites Southwest
Image 12: Permeable Pavers at Plaza Los Lunas, NM     Sites Southwest
Figure 8: Permeable Pavers Detail Section B      Sites Southwest
Image 13: Image 13: Base Preparations Los Lunas, NM     Sites Southwest
Image 14: Sidewalk Culvert and Infiltration Area     Sarah Hurteau
Image 15:  Cottonwoods and Swale Tijeras, NM    Sarah Hurteau
Image 16 Tijeras Creek Drainage Patterns Tijeras, NM    Sarah Hurteau
Figure 8: Diagram of Soil Sponge       Jim Brooks
Image 17: Tijeras Creek Swale Tijeras, NM      Sarah Hurteau
Image 18: Water Quality Structure Albuquerque, NM     Sites Southwest 
Figure 9: Cistern Diagram       Sites Southwest
Image19: Meandering Channel Renovation Albuquerque, NM    Sites Southwest
Image 20: Mosaic and Benches Albuquerque, NM     Sites Southwest
Image 21: Planting Strip, Lower Montoyas Arroyo, Bernalillo, NM   Judith Phillips
Image 22: Water Flowing Through Baffle, Lower Montoyas Arroyo, Bernalillo, NM  Judith Phillips
Image 23: Lower Montoyas Arroyo Sediment Basin, Bernalillo, NM    Judith Phillips
Image 24:  Cottonwoods Growing at Edge of Sediment Basin Bernalillo, NM   Judith Phillips
Figure 10: Lower Montoyas Plan       Design Office


