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Green Stormwater Infrastructure/Low Impact
Development (GSI/LID) is a decentralized
approach to stormwater management that

captures and treats stormwater runoff as close
to the source as possible by leveraging the
ecological functions of living, natural systems.

-.":'Design'and mstallatlon by—AdaptWe Terraln Systems



GSI/LID Benefi\tg.
\

 reduces flooding

* reduces erosion, \ \ 5
promotes sediment
capture \\\
* filters/removes , sunnis
pollutants IMPROVES / \ and COOLS
alr quality nelghbnrhnnds

PROMOTES
recreation & mobllity

* irrigates plants/trees, | \
shading and cooling L\
neighborhoods

* improves air quality,
reduces urban heat
island effect

 creates habitat and
encourages pollinators

e promotes recreation

 provides traffic calming

e addresses EJ issues

* improves water quality \ \ 5 \
Ifl_f

REDUCES 4
flooding

pavement life by
reducing water

on streets

ic from City of Tucson



Directly Connected Imperwous Area (DCIA)

* Portion of impervious area with 3#;;;‘
direct connection to the Ay
stormwater drainage system (MS4)

* Higher peak flows, greater volume,
greater frequency

* Greater transport of pollutants
(reduced water quality)

GSI/LID reduces DCIA

*  Parking lots, rooftops drain to
landscaped areas
* Isolated impervious areas that drain

to a pervious area

Source: Importance of Impervious Surfaces for Small Storm Hydrology, Gerhard Schoener, SSCAFCA
https://www.sscafca.org/wp-content/uploads/2018/01/GSchoener_Impervious_AcceptedManuscript.pdf



GSI/LID Standards Purpose

* Enhance public i
understanding and increase Kesss
application of GSI/LID

 Advance best practices in W o
AROUNR, - ***s,, coLLECTIaN FRIN: 11 17 20
stormwater management & SEoTENT I g 1 R

‘ iyt -
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pollution reduction
* Meet Federal MS4 Permit
requirements

UNCOMPACTED SOIL INFILTRATION




GSI/LID Standards Overview

* Locations to use GSI/LID

* Benefits of GSI/LID

* Regulatory context

* Stormwater quality design storm & volume

* Best Management Practices — 9 highlighted in document
* Design & construction
* Maintenance

* Mulch & plant selection



GSI/LID Standards - Drainage

e Grading and Drainage:

O Calculation for the Stormwater
Quality Volume (SWQV)

SWQV = a[(R. * Area) + (R *Areap)]

O All applicants must submit the
post-construction GSI evaluation
form
https://www.bernco.gov/GSI

Coefficient/Variable Description

i

R¢

Area,

Areap

Factor to convert rainfall
depth from inches to feet
Rainfall depth for Land
Treatment C. This factor is
different for New
Development and
Redevelopment.

Surface area of Land
Treatment C

Rainfall depth for Land
Treatment O_ This factor is
the 20" percentile depth for
MNew Development and 807
percentile depth for
Redevelopment.

Surface area of Land
Treatment D

Quantity

1/12
(feetfinch)

Mew Development:
E. = 0.520 inches
Redevelopment:

R = 0410 inches

Total Land Treatment C area (ft?) based on
project design

Mew Development:

Ry = 0.615 inches
Redevelopment:

Rp = 0.48 inches

Total Land Treatment D area (ft*) based on
project design



https://www.bernco.gov/GSI

Recommended Best
Management Practices _§

1. Stormwater harvesting
basin

Bioswale

Stormwater bumpout
Depressed median
Infiltration trench

Curb cut

Check dam

Outlet control structure
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DEPRESSED MEDIAN
DESIGN CONSIDERATIONS

A linear or curvilinear shallow depression
located in the roadway median designed to
improve water quality by conveying, slowing,
and treating runoff; allows pollutants to settle
out and promotes infiltration.

MAINTENANCE

= Consider depth to the groundwater table &
bedrock - refer to Secg«r:?\ 6, General
Design Principles.

» Recommended max. longitudinal slope of
5% to minimize potential for erosive flow
velocities.

« Recommend infiltration rate greater than
0.5-inch/hr. An underdrain may be required
if the infiltration rate is less than 0.5-

inch/hr.

« To maximize infiltration, do not compact
bottom during or after construction
ensure that bottom is scarified per the
standard drawing.

« Size & place erosion protection as needed
for deagtr: storm velocity & slope
stabilization.

- Consider a sediment trap at concentrated
inflows.

- Place plants according to elevation zone &
inundation zone. Do not place plants where
inlet(s) or outlet will be impacted.

- Include an irrigation system for plant
establishment.

- Select plants that allow for vehicle
clearances & sight triangles.

- Utilize the AASHTO Roadside Design Guide
when placing & designing depressed
medians adjacent to travel ways.

» Inspect after storms >
0.25-inches, recommend
inspections minimum of
twice per year.

* Remove debris, trash &
accumulated sediment.
The accumulated
sediment should be
removed if it inhibits
vegetation or reduces
the median capacity.

» Check for & repair
erosions issues.

= Add & redistribute
organic mulch as
needed.

* Prune & replace plants
as needed. Prune plants
to maintain vehicle
clearances & sight
triangles.

» Leave organic debris in
place to biodegrade.

* Remove invasive
species.
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Urban Type Road
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NATIVE AND DROUGHT
ADAFPTED PLANTS

~RUNOFF FROM ROAD
WAY OVER FLUSH CURB

MOGREGATFD SI7ED FORY

‘. c"‘_-

INFILTRATION

UNCOMPACTED SOIL

Rural Type Road

Streetside

Parking

Residential Development

SKKRKK

Development

Commercial/Institutional

BATLRY GRS T

CHECK DAM




= Prow

O S A
..

0

OVERFLOW

CFLOW

e

R s e e T e T el

I
B ——1
PLAN VIEW
F
ROADWAY OR_,_ H
PARKING LOT | | ¥ FREEBOARD

=II =
1 Al h
%%WJH

SECTION A-A

™ . e
|| ...«g«m«@? (Kf%&& .u

J l’mw_
F

.«-.ﬁ"s‘«'\ e
ST ==
\&{-'1 M

F]

*’I

5l Il II II—IIII—IIIIII C
WeElEEEIEELELE

«f‘*f TTE
%%HHHF:

BERN
Co®

1.

2.

6.

C.

Bernalillo
County

GENERAL NOTES:

SEE TECHNICAL GUIDANCE SHEET FOR DESIGN GUIDANCE
AND CONSIDERATIONS.

OVERFLOW REQUIRED & SHALL BE SIZED FOR 100-YEAR
PEAK DISCHARGE OR DESIGN REPORT SHALL
DEMONSTRATE BASIN RETAINS 100-YEAR, 24-HOUR
CONTRIBUTING RUNOFF.

NO PLANTINGS IMPACTING FLOW CAPACITY SHALL BE
PLACED AT CONCENTRATED FLOW INLETS OR OVERFLOW.
TREES AND SHRUBS SHOULD BE LOCATED IN
ACCORDANCE WITH INUNDATION ZONE AND ELEVATION
ZONE. SEE BERNALILLO COUNTY GSI PLANT LIST FOR
GUIDANCE.

MULCH TYPE AND LOCATION PER PROJECT PLANS SHALL
BE INFORMED BY EVALUATION OF HYDRAULIC
CONDITIONS AND MAY BE USED FOR EROSION
PREVENTION, SLOPE STABILIZATION, OR DESIGN
PREFERENCE. ORGANIC MULCH MAY BE USED WHERE
DESIGN VELOCITY IS LESS THAN 1 FPS.

AVOID COMPACTION OF BASIN BOTTOM DURING AND
AFTER CONSTRUCTION TO MAINTAIN INFILTRATION RATE

CONSTRUCTION NOTES:
A
B.

CURB OPENING PER COUNTY STD DWG GSI-01.

SIDEWALK, PATH, OR OTHER HARDSCAPE DRAINING TO
BASIN.

ORGANIC OR INORGANIC MULCH PER PROJECT PLANS.
PLANS SHALL SPECIFY MULCH TYPE, THICKNESS, AND
LOCATION.

SCARIFY SUBGRADE TO DEPTH OF 127, MIN.

EROSION PROTECTION AT FLOW INLET. TYPE &
DIMENSIONS PER PROJECT PLANS. COMPACT SUBGRADE
BELOW EROSION PROTECTION TO 95% OF MAX DENSITY.
PLANTS PER PROJECT PLANS.

9" MAXIMUM PONDING DEPTH & DEPTH FOR CALCULATING
STORMWATER QUALITY VOLUME (SWQV). MEASURED
FROM BASIN BOTTOM TO OVERFLOW ELEVATION.

2' STEP OUT WHEN BASIN ALONG ROADWAY . 1" SETBACK
ALONG OTHER PEDESTRIAN ROUTES.

3H:IV SIDE SLOPE OR FLATTER TYP.

WATER SURFACE AT 100-YEAR OVERFLOW DEPTH.
FREEBOARD MEASURED FROM OVERFLOW WATER
SURFACE TO TOP OF BASIN OR LOWEST INFLOW
ELEVATION (WHICHEVER IS LOWEST).

COUNTY OF BERNALILLO

REVISIONS

STORMWATER HARVESTING BASIN

GS1-02 JULY 2022




Required Design Data for GSI/LID BMPs

Table 3: Typical Design Data Required for GSI/LID BMPs

GSI/LID

Standard Typical GSI/LID BMP Design Data Required on Project Plans
Drawing

Standard

Drawing Number

@ .

e Curb opening length (L) — recommend 2-ft. minimum.
e Identify if sediment trap is required.
e Sediment trap dimensions, if required.

Riprap rundown/erosion protection dimensions, stone size, and
GSI-01 Curb Opening riprap thickness.

CURB OPENING e FElevation of flowline at curb opening and elevation at bottom of
sediment trap or adjacent BMP.

e Gutter transition, if different from County Standard Drawing

2207.
e Erosion protection type and dimensions; if riprap, provide stone
size and riprap thickness.
9 Stormwater e Ponding depth for SWQV - recommend 9-in. maximum.
byl GSI-02 Harvesting Basin e Water surface elevation at 100-year overflow depth.
STORMWATER BASIN e Freeboard measurement - recommend 3-in. minimum.

¢ Mulch type, thickness, and location.

e Bump out radius — recommend 10-ft. minimum.
e Bumpout dimensions.

Riprap/erosion protection dimensions, stone size, and riprap
thickness.

Design storm velocity.
e Ponding depth for SWQV - recommend 9-in. maximum.
e Mulch type, thickness, and location.

Stormwater

GSI-03 Bumpout

)

ETORMWATER BUMPCUT

e Design storm velocity; if velocity is greater than 3 fps, check
dam(s) required.
Freeboard measurement — recommend 3-in. minimum.

Erosion protection type and dimensions; if riprap, provide stone
aoswaLs size and riprap thickness.

e Mulch type, thickness, and location.

GSI-04 Bioswale




Mulch

Mulch can be organic (plant material) or
inorganic (gravel, crushed rock).

Organic mulch provides pollutant
treatment and helps develop healthy soil
microbiomes.

Inorganic mulch provides less runoff
treatment, stores and releases heat,
appropriate for higher velocity flow.

Preferred mulch: shredded, partially
composted, woody mulch, min. 3” depth

Mulch Selection for Green Stormwater Infrastructure
Features in the Middle Rio Grande Valley

Does water with a velocity exceeding 1 foot per
second flow through your feature?

\

\

€= €

\

Will you be seeding?

ves Yl
\/

Select an inorganic mulch that
is less than 1.5"” and install a
one-rock deep layer - follow
NMDOT Specification Section
632.

If design storm velocity,

slope stabilization, or erosion
protection requires larger
mulch, then seeding may not be
successful. Consider planting
already-grown grasses that
will be more able to withstand
flows and velocities.

Will you be seeding? R

pves nill
\ j

Select an inorganic mulich that
is less than 1.5” and install a
one-rock deep layer OR a thin

covering of organic mulch-

follow NMDOT Specification
Section 632.

Select an angular/ crushed
inorganic mulch that is
sized to withstand the
design storm velocity,

protect against soil erosion,
and stabilize slopes.
Inorganic mulch can be
installed over 3" of chipped
or shredded wood muich
to prevent weed growth
(preferred), or over
weedblock fabric.

Install 3" of shredded wood
mulch. This type of mulch will
lock together so that it doesn’t
blow away. After a few storms,

fungal growth will attach to the
soil surface so that it doesn't
float.

3" of organic mulch will prevent
weed growth. Weedblock fabric
is not necessary.




Plants

* @GSl Plant List provides
recommended plants that can
survive without irrigation in a

GSI/LID BMP after establishment.

* Considers biome, elevation, and
infiltration zone

* Includes trees, shrubs, perennials,
and grasses

) be rnco.gov/pla ntl |St Inundation Zone ! Transition§ High Gmundé

Plants tolerate 48 Roots have access Lowest water;
hours of ponding : extra water: requirement:

Infiltration Zones in GSI/LID BMPs
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Maintenance for GSI in Arid Climates

°* Developed through the Arid LID Coalition
* www.Bernco.gov/GSI

°*  Maintenance Manual — 6 modules

® @GSl Introduction

®  Permeable Pavement

® Stormwater Harvesting Basins

MIDDLE RIO GRANDE
Green Stormwater Infrastructure

MAINTENANCE MANUAL

® Infiltration Conveyance
® Plant Identification and Maintenance e
®  Mulch Maintenance 5

°* Training videos

®* In-person trainings



http://www.bernco.gov/GSI

Stormwater Mgnt in Solar Array Installations

°* Stormwater Management Guidance in
Large Scale Ground-Mounted Solar
Arrays

® Slopes

® Soil conditions, erosion

® Vegetation

® Calculating stormwater quality volume

----- » Water flow path

® Hydrologic analysis — Infiltration
X = Height of the panel dripline to the ground
e Rainfall losses Y = Pervious length between panels in adjacent rows

Z = Average horizontal distance below panel

https://www.bernco.gov/blog/2023/05/11/n z*:::;lget:ffoﬁ’:r":'anel trom horisontal
ew-guidance-for-stormwater-management-

in-solar-array-facilities/



https://www.bernco.gov/blog/2023/05/11/new-guidance-for-stormwater-management-in-solar-array-facilities/
https://www.bernco.gov/blog/2023/05/11/new-guidance-for-stormwater-management-in-solar-array-facilities/
https://www.bernco.gov/blog/2023/05/11/new-guidance-for-stormwater-management-in-solar-array-facilities/
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Contact Us

Kali Bronson, NGICP Paulina Aguilera-Eaton, PLA
Stormwater Compliance Program Lead Natural Resource Scientist, Senior
Bernalillo County Natural Resource Services Bernalillo County Natural Resource Services
kbronson@bernco.gov peaton@bernco.gov
(505) 537-3005 (505) 221-3801

Web links:

www.Bernco.gov/GSl|
www.Bernco.gov/public-works/development-review/tech-standards/
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http://www.bernco.gov/public-works/development-review/tech-standards/
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Additional Slides



'OR ADJACENT SURFACE |

‘*. .-‘IIllllllll:illllllll:llll

e 'RUNOFF THROUGH
« ““PROTECTION \\ " SIDEWALK CULVERT

; '-.-“f AT INLET ,4lllnululullnull!! >

.......

e e = L

$05
AGGREGATE SIZED _
FOR ELOW AND SLOPE e
. o - - - @ Sh
A e o l!:
BERN - INFILTRATION o
¥ \ 4

C%% | Bernalillo UNCOMPACTED SOIL Bioswale
County Bernalillo County GSI/LID Standards



Locations for
GS| BMPs

Medians
Landscape/buffer
zones

Parking areas
Site development




Sites Southwest
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Las Estancias Shopping Center

— ey

Dion’s Pizza: Quercus, Scott M. McGee PE, LLC, Peter DeFries Corp
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