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I ntroduci ng  t he 

GREATER PHOENIX 
GREEN INFRASTRUCTURE

HANDBOOK

• Permeable pavements
• Curb openings
• Sediment traps
• Stormwater harvesting basins
• Vegetated or rock bioswales
• Bioretention systems
• Curb extensions
• Biorention planters
• Domed overflow structures
• Landscaping

THE HANDBOOK INCLUDES 
TECHNICAL STANDARDS AND 
DETAILS FOR:

LOW IMPACT DEVELOPMENT (LID) DETAILS  
FOR ALTERNATIVE STORMWATER 

MANAGEMENT

Photo credit: Marion Brenner. Scottsdale Museum of the West. Landscape architecture by Colwell Shelor.



DETAIL NO. REVISED DETAIL NO.

01-29-2019

PERMEABLE PAVEMENT
WITH UNDERGROUND RESERVOIR

AND UNDERDRAIN (OPTIONAL)

CLEANOUT RISER

2' M
IN

DEPTH PER DESIGN
STORM
VOLUME
CALCULATION
(NOTE 3)

PERFORATED PVC PIPE WRAPPED IN
GEOSYNTHETIC, SEE NOTE 2,  6" MIN
(OPTIONAL)

RESERVOIR
(NOTE 1)

GEOTECHNICAL TO
RECOMMEND PIPE
OFFSET - BASED
ON PERCOLATION

NOTES:
1. AGGREGATE LAYERS SHALL MEET PROPOSED SPECIAL

PROVISION 303.
2. GEOSYNTHETIC TO BE USED TO PROTECT PIPES FROM

CLOGGING. SEE MAG SPECIFICATION 796.
3. DEPTH OF RESERVOIR LAYER AS SHOWN ON DESIGN

PLANS SHOULD BE SIZED TO DRAIN WITHIN 72 HOURS.
4. TOP OF PAVEMENT SHOULD BE DESIGNED TO ACHIEVE 1%

MAXIMUM SLOPE IN ANY DIRECTION.
5. WHEN FILTER LAYER IS OMITTED, PROVIDE GEOSYNTHETIC

CLASS-A MATERIAL BENEATH RESERVOIR LAYER.
6. UNDERDRAIN REQUIRED FOR LOW PERCOLATING SOILS

(SEE SPECIFICATION 622).
7. UNCOMPACTED SUBGRADE FOR AREAS DESIGNED FOR

INFILTRATION FEATURES ONLY.
8. GEOSYNTHETIC MATERIAL (SEE SPECIFICATION 796)
9. COMPACTION REQUIREMENTS IF ANY WILL BE DESIGNED

BY GEOTECHNICAL ENGINEER.
10. SOLID PAVERS CAN BE USED (OPTIONAL).
11. MINIMUM COVER OVER THE UNDERDRAIN PER

MANUFACTURER RECOMMENDATION.

PAVEMENT ITEM CLASS A CLASS B
PERVIOUS PORTLAND
CEMENT CONCRETE
RESERVOIR LAYER
SUBBASE LAYER

MINIMUM PAVEMENT THICKNESS

6", SEE NOTE 3
4"

6" 8"

12", SEE NOTE 3
4"

PERVIOUS CONCRETE

PERVIOUS PAVEMENTS

PERVIOUS CONCRETE PAVERS

PERVIOUS CONCRETE PAVEMENT

PERIMETER BAR

6" OPEN WEB PAVERS, SIZE,
POROSITY & THICKNESS
DESIGNED BY A PROFESSIONAL
ENGINEER (SEE NOTE 10)

RESERVOIR (ASTM NO.57 OR
NO.67 STONE, MIN 6")

SCARIFIED SUBGRADE
MIN 12" (SEE NOTE 9)

LEVELING LAYER
(ASTM NO. 8 STONE 2" THICK)

PERVIOUS PORTLAND
CEMENT CONCRETE

RESERVOIR LAYER. ASTM
NO.8 OR NO. 57 OR APPROVED
EQUIVALENT

SEE NOTE 8

SUBBASE LAYER ASTM NO.2 OR
APPROVED EQUAL (SEE NOTE 2)

SEE NOTE 7

PERFORATED
UNDERDRAIN
(SEE NOTE 6)

6"

SUBBASE LAYER ASTM NO.8 OR
APPROVED EQUAL (SEE NOTE 2)

CONCRETE CURB

SEE NOTE 11

OPTIONAL CATCH
BASIN OR CISTERN

6" CONCRETE BARRIER

DETAIL NO. REVISED DETAIL NO.

01-29-2019

ROAD SURFACE

EXISTING
CURB SAW CUT

7"

NOTES:
1. HEADED CONCRETE ANCHORS SHALL MEET THE

REQUIREMENTS OF ASTM A-108.
2. METAL PLATE 6X2X1/8 CHANNEL SHALL MEET THE

REQUIREMENTS OF ASTM A-500 GRADE B.
3. END PLATES SHALL MEET THE REQUIREMENTS OF ASTM

A-36.
4. ENTIRE ASSEMBLY SHALL BE HOT DIP GALVANIZED IN

ACCORDANCE WITH ASTM A-123.
5. DESIGN VERTICAL WHEEL LOAD IS 8.5 KIPS.
6. SEE SPECIFICATION 341 FOR MATERIAL AND

CONSTRUCTION INFORMATION.
7. REFER TO AASHTO ROADWAY DESIGN GUIDE FOR CLEAR

ZONE REQUIREMENTS FOR SPEED DESIGNS.
8. DRILL & EPOXY #4x6"REBAR

TYPE 1 - SECTION B-B

TYPE 1 - SECTION A-A

1. DO NOT CUT DEEPER THAN ROAD SURFACE ELEVATION.
2. ALL CURB OPENINGS SHALL BE MADE BY SAW CUT

METHOD.
3. GRIND EXPOSED METAL AND SEAL TO PROTECT FROM

CORROSION.

CURB OPENING - TYPE 1

METAL
PLATE

SUBGRADE

MIN 2' CURB CUT FOR
WATER FLOW (TYP)

ANGLED CURB CUT
CURB OPENING - TYPE 2

2"

6"

FLUSH TO
TOP OF CURB

METAL END PLATE (TYP) 1
16"

METAL PLATE 6X2X1
8"

1
2"X4" LONG HEADED
CONCRETE ANCHOR (TYP)
CENTER ON END PLATES

3"

24" (MIN)

ANCHOR INTO ADJACENT
CURB/EDGE TREATMENT
BOTH SIDES

6"
24

"
6"

36
"
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CONCRETE SEDIMENT
TRAP PER LID-04

NEW DEPRESSED
GUTTER

METAL
PLATEAA

B
B

SEE NOTE 8

SEE NOTE 8

12"

NOTES:

MAX 45°MAX 45°

TOP OF CURB

SUBGRADE
CONCRETE ANCHOR

(TYP)

CONCRETE SEDIMENT TRAP PER LID-04

RETROFIT OPENING
WITH VERTICAL CUT

FLOW

FLOW

FLOW

12"

1"

2' MIN
3-INCH FREEBOARD

INFILTRATION AREA
(SEE NOTE 2)

9 TO 12-INCH WATER
DEPTH (SEE NOTE 1)

GENERAL NOTES (BASIN):
1. SURFACE WATER MUST DRAIN WITHIN 36 HOURS.
2. INFILTRATION AREA DEPTH AND WIDTH DETERMINED BY

PERCOLATING WITHIN 72 HOURS. WIDTH MUST EXCEED DEPTH.
3. DEDICATED OUTFLOW MAY BE REQUIRED FOR THIS FEATURE.
4. FOR OPTIONAL PERFORATED UNDERDRAIN (SEE

SPECIFICATION 622)
5. REFER TO AASHTO ROADWAY DESIGN BOOK FOR CLEAR ZONE

REQUIREMENTS.
6. NO PLANTINGS IN THE CONCENTRATED FLOW INLET.
7. OPTIONAL SEDIMENT TRAP AT CONCENTRATED FLOW INLET.

SCARIFIED SUBGRADE
(6 TO 8 INCHES)

6"

RIPRAP SPILLWAY (PLAN & SECTION)

ROCK MULCH WITH
GEOSYNTHETIC
LINER (MAG
SPECIFICATION 796)

2'

2' (MIN)CURB OPENING

A

A

FLAT
STEP-OUT

AREA

1' (MIN)

2'

SECTION A-A
PLAN

3:1 (TYP)

FINISHED GRADE

SPILLWAY
(SEE NOTE 1)

ROCK MULCH COVER

CURB OPENING
(LID-03)

STORMWATER HARVESTING BASIN SECTION
WITH CUT THROUGH CONCENTRATED FLOW INLET

ROCK MULCH

GENERAL NOTES (INLET):
1. SPILLWAY CAN BE 4" THICK

CONCRETE TRAPEZOID SCUPPER 6"
DEEP OR ROCK SPILLWAY BASED ON
DESIGN.

ASTM NO.57 ROCK

BASIN FLOOR

2%

INFILTRATION
AREA (SEE NOTE 2)

BASIN
FLOOR

CONCENTRATED FLOW INLET
(PER LID-02 OR LID-03)

OPTIONAL
UNDERDRAIN
(SEE NOTE 4)

SEE NOTE 2

ISOMETRIC VIEW

DRIVE LANE
(NO PARKING)

ROCK
MULCH

PER LANDSCAPE PLANS

RIPRAP SPILLWAY
(PER DESIGN)

SIDEWALK

SEE NOTE 5, 2' MIN.

CONCENTRATED FLOW INLET

GEOSYNTHETIC (MAG
SPECIFICATION 796

NATIVE SOILS OR
DECOMPOSED GRANITE

STREET

3:1 MAX. SLOPE
3:1 MAX. SLOPE

DETAIL NO. REVISED DETAIL NO.

01-29-2019

CURB AND
GUTTER

DETAIL NO. REVISED DETAIL NO.

01-29-2019

SCARIFIED
SUBGRADE

6 TO 8 INCHES
12" GRAVEL ENVELOPE
(ASTM NO.57 ROCK)

WATER SURFACE ELEVATION

MAX 3 TO 1 (H:V)

OPTIONAL ROCK CHECK DAM

BIOSWALE SECTION

GENERAL NOTES (BIOSWALE):
1. VEGETATION SHOULD BE OFFSET FROM CONCENTRATED

FLOW.
2. SELECTED LANDSCAPE PLANTS SHOULD BE DROUGHT

TOLERANT. DRIP IRRIGATION WILL BE PROVIDED BY A
TEMPORARY OR PERMANENT IRRIGATION SYSTEM.

TRAVEL
LANE

6" UNDERDRAIN (OPTIONAL)
(SEE SPECIFICATION 622)

3" FREEBOARD

9" TO 12"

12" (MIN)

OPTIONAL CHECK DAM ELEVATION
VELOCITY <=4.0 FPS

4"

D50=3" ROCK (MIN)
(SEE NOTE 2)

3:1

3:1

12" SHELF (TYP)

3:1
3:1

12"ROCK CHECK
DAM, TYP

(ROCK MULCH, SEE
NOTE 2)

WATER SURFACE
ELEVATION

TOP OF DOWNSTREAM CHECKDAM
TO MATCH INVERT OF UPSTREAM
CHECKDAM

PROFILE

CURB
OPENING
(LID-03)

PLAN VIEW

OPTIONAL
CHECK
DAM

SEE NOTE 3

3:
1

3:
1

3:
1

3:
1

GENERAL NOTES (CHECK DAM):
1. OPTIONAL CHECK DAM IS MEANT TO DISPERSE DURING

HIGHER FLOWS, SEE SECTION 640.3.3 OF SPECIFICATIONS.
2. D50 SIZE DETERMINED BY THE DESIGN REPORT.
3. NOTCHES SHALL BE OFFSET FROM ONE ANOTHER.
4. DEDICATED OUTFLOW REQUIRED FOR THIS FEATURE.
5. OPTIONAL ROCK CHECK DAM TO BE LOCATED TO REDUCE

VELOCITIES PER DESIGN REPORT.
6. RIPRAP AND ROCK MULCH REQUIRED WHEN VELOCITIES

EXCEED TABLE 6.2 OF THE FLOOD CONTROL DISTRICT OF
MARICOPA COUNTY HYDRAULICS MANUAL.

ISOMETRIC VIEW

OPTIONAL INFILTRATION TRENCH
FLOW

NOTCH

NOTCH

FLOW

CONCENTRATED FLOW
INLET

2-FOOT STEP OFF

FLOW

DETAIL NO. REVISED DETAIL NO.

01-29-2019

SECTION A-A

8"

24"

MODIFIED CONC CURB

8"

6"

6"

6"
GRIND TO FORM
GRADE BREAK

GUTTER DEPRESSION

CURB OPENING - TYPE 4

CURB OPENING - TYPE 3

6"

METAL LIP 1.5
TO 2 INCH

TYPE 4 - SECTION B-B

METAL PLATE
1
8" THICK

ISOMETRIC VIEW
TYPE 4 - PLAN VIEW

EXISTING CURB

RADIUS TO MATCH
EXISTING CURB

24
"

PER PLAN

ST
R

EE
T

PER PLAN

FL
O

W

SLOPE

6"

6" FLOW

2" STEEL BOLT OR EPOXY

METAL PLATE BEVEL
AND CHAMFER SIDES

B

6"

6"

EXISTING
CURB

24"

6"6"

GRIND TO DROP 1"
AT FACE OF CURB

EXISTING ASPHALT
PAVEMENT

GRIND EXIST
PANEL

(2) #4X9" DOWELS (TYP)

SAWCUT AT FACE OF CURB NO
FILLER AT JOINT SUBGRADE

8"
6"

DRILL & EPOXY
#4X14" REBAR

TYPE 3 - PLAN VIEW

A

24
"

8"

3"
6"

3"

91 2"

6"6"

FL
O

W

6"

12"

DRILL & EPOXY
#4X14" DOWEL

NEW
CONCRETE

GUTTER
DEPRESSION

DRILL & EPOXY
2-#4X9" DOWELS

(TYP)

EXISTING GUTTER

GRADE BREAK
FOR GRINDING

MATCH EXIST
CURB (TYP)

SAWCUT & REMOVE
EXISTING CURB
GUTTER

FLOW

A

B

1
2" DIA. METAL SUPPORT,
EXTEND 1" BELOW
GRADE, EPOXY SET

NON-SLIP SURFACE TREATMENT

TYPE 3 -ISOMETRIC VIEW

CONCRETE
SEDIMENT
TRAP PER

LID-04

3" CONCRETE
LIP (MAX)

EXIST
CURB

DRILL & EPOXY
#4X14 DOWEL

CURB STONE
 (C.I.P. OR PRECAST)

CONCENTRATED FLOW INLET

CONCENTRATED FLOW INLET

12"

1
2"x4" CONCRETE
ANCHOR BOLTS
(TYP)

1
2"x4" CONCRETE
ANCHOR BOLTS

(TYP)

1
8"

6"

2"
12"

EXISTING CURB

DETAIL NO. REVISED DETAIL NO.

01-29-2019

NOTES:
1. DIMENSIONS OF SEDIMENT TRAP SHOULD BE ADJUSTED BASED ON

CONTRIBUTING WATERSHED SIZE AND SEDIMENT LOAD.
2. SEDIMENT TRAP CAN BE PRECAST OR CAST IN PLACE CONCRETE.
3. DEBRIS PAD SHOULD BE DESIGNED TO CONTAIN HYDRAULIC JUMP (IF POSSIBLE).
4. EXPANSION/CONTRACTION JOINT
5. RIPRAP SIZE BASED ON DESIGN REPORT.

SEDIMENT TRAP WITH RIPRAP SPILLWAY

SECTION A-A

OPTIONAL CONCRETE
FINISHING (SEE
SPECIFICATION 643)

AA

SEDIMENT TRAP PLAN VIEW

CONCRETE SEDIMENT TRAP

3" CONCRETE LIP (MAX.)

GRADE TO
SEDIMENT TRAP

ROCK MULCH, SIZE PER
HYDRAULIC STUDY

FACE OF CURB

MIN 2'

CURB OPENING

6:1

2"

2 FEET MIN
(SEE NOTE 3) MIN 2 FEET

DEPTH VARIES
(MIN. 4")

EXISTING CURB
OPENING

CONCRETE
SEDIMENT
TRAP

CONCRETE DEBRIS
PAD 4" THICK

3" CONCRETE LIP

SEE NOTE 4

2"

2 FEET MIN
(SEE NOTE 3)

DEPTH VARIES
(MIN. 4")

EXISTING
CURB

OPENING

3" CONCRETE LIP

4"

OVERFLOW

MAX. WATER LEVEL
FINISHED GRADE

ADJACENT LID FEATURE

NOTE 4

OVERFLOW

RIPRAP
WITH GEOSYNTHETIC, SEE
MAG SPECIFICATION 796

(SEE NOTE 5)

DETAIL NO. REVISED DETAIL NO.

01-29-2019

NOTES:
1. PROVIDE GRATE OVERFLOW ELEVATION ON PLAN.
2. DO NOT ADJUST OVERFLOW GRATE ELEVATION,

CONSTRUCT AS SHOWN ON PLANS.
3. GRATE OVERFLOW ELEVATION SHALL BE 3-INCHES BELOW

ADJACENT SIDEWALK OR CURB.
4. LOCATE ON DOWNSTREAM END OF FACILITY.
5. VEGETATION PLACED 2-FEET AWAY FROM DEBRIS PAD.

9"

24" RISER

MANHOLE RING AND DOMED GRATE
(SEE SPECIFICATION 642)

DOMED GRATE

REVERSIBLE MANHOLE FRAME

24"

PONDING
DEPTH 6"-12"

MAX.

WIRE ROPE

SPECIFY GRATE OVERFLOW ELEVATION TO
ACHIEVE DESIGN PONDING DEPTH BASED ON

DRAINAGE REPORT

#4 REBAR U-BOLT

2500 PSI COMMERCIAL
GRADE CONCRETE

GROUT AT CONNECTION TO PIPE

CONNECT TO APPROVED
DISCHARGE FACILITY

29" CAST IRON DOMED GRATE

METAL FRAME MEETING
MANUFACTURERS SPECIFICATIONS

CLASS III CONCRETE

PRECAST OR POURED IN PLACE
6" MIN. DEPTH

GROUT PIPE AT BASE

FINISH GRADE
CONCRETE DEBRIS PAD

SUBGRADE

AGGREGABLE
STONE

29"

24" RISER

29" OUTER
DIAMETER

CLASS "AA" CONCRETE
DEBRIS PAD (ALL AROUND THE FRAME)


