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Our Vision, Mission, Values, & Goals

Seattle is a thriving equitable community powered by dependable transportation.
We're on a mission to deliver a transportation system that provides safe and
affordable access to places and opportunities.

Core Values & Goals:
Equity, Safety, Mobility, Su_stalpability, Livabitity, and Excellence.
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Presentation Outline

e Accomplishments through 2023

* UF Operations overview and examples
e Aurora Sidewalk Repairs

* Soil Volume Standards

*Q&A
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2022 Accomplishments

371 Trees Planted
181 Trees Removed
4085 Trees Pruned

487 Traffic Sign or Signal Obstructions
Cleared

1449 |Landscape Maintenance Events
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2023 Year to Date

160 Trees Planted
19 Trees Removed
781 Trees Pruned

126 Traffic Sign or Signal Obstructions
Cleared

173 Landscape Maintenance Events
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2016-2022 Totals

2,663 Trees Planted
1,272 Trees Removed
33,442 Trees Pruned

3,189 Traffic Sign or Signal Obstructions
Cleared

10,402 Landscape Maintenance Events
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Clearing obstructions for safet

Before pruning After pruning
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torm Response and High-Risk Tree Remova

P LAY s

Storm damage Hazard tree removal 8 Department of
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Landscape Maintenance: Forest understory in the ROW

Sequoia planter
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Trees & Sidewalks: Background

LT

 Large canopy trees were planted in
undersized tree pits without regard to
future growth.

* Roots tend to grow just
under sidewalk paving seeking
moisture under the concrete surface.

* As roots increase in diameter, they
push up on sidewalk panels, creating
hazards for people walking and rolling.
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Trees & Sidewalks: Background

SDOT's Trees and Sidewalks Operations Plan
encourages custom solutions for repairing
sidewalks and preserving trees.

The Seattle Department of Transportation

Trees and Sidewalks
Operations Plan

February 2015
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Case Study: Aurora Sidewalk Repairs

Problem Statement:

Trees planted decades ago along Aurora Ave N lower temperatures
and contribute to Seattle's tree canopy. Over time, roots have
buckled sidewalks and made them difficult to navigate for people
walking and rolling. In the past, tree removal may have been
considered for sidewalk repairs.

We wanted to find a way to create ADA-compliant sidewalks on
Aurora Ave N without removing these mature trees.
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N 815t Street - Location 1

In 1980, the City planted Sweet Gums

on both sides of Aurora Ave N between
N 80th and N 85t" Streets.

Original tree pits were 20 square feet
(4 foot by 5 foot). SDOT wanted to
replace temporary patches with
concrete sidewalks.
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N 815t Street - Location 1

Roots were pruned and shaved
to allow for an ADA-compliant
sidewalk.

Tree roots close to the surface called
for custom sidewalk solution.

' - Vg & i » 2, S

Sweet Gum on Aurora Ave N just south of N 81°t St
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Aluminum sidewalk plate over roots

provides a smooth walking surface
with less harm to the tree.

Aluminum plate has a durable non-skid
coating used on commercial docks in
marine environments.

N 815t Street - Location 1
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N 815t Street - Location 1

Aluminum plate secured with
tamper-proof concrete anchors.

Fasteners can be removed as needed
for future root maintenance.
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N 815t Street - Location 1

Finished sidewalk with metal sidewalk plate
meets ADA and preserves the existing tree.
The metal sidewalk plate blends with the
concrete sidewalk paving.
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N 815t Street - Location 2

* SDOT shifted the sidewalk east to the
ROW line and sloped the sidewalk to go
over existing tree roots.

* Tree pits were expanded to form a
continuous planting strip.

 Wheel stops along the sidewalk prevent
people from accidentally walking or
rolling onto the sloped planting strip.

* Low shrubs were planted in the planting
strip to further discourage people from
traversing the slope.
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What's Below the Surface?

Landscape architects in 1968 recognized

the importance of soil volume for trees.

Detail shows 4 ft planting soil depth with

" A7 “‘1"!;'- ¥

4 ft trench of washed gravel below planting soil. by . e o % ’
’ b & T & {1 .
m i
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What's Below the Surface?

Planting details today assume trees can

access native soil under the sidewalk.

Planting strips are excavated to depth of root ball
and backfilled with planting soil.

100 LANDSCAPE PLANTING

STANDARD PLAN NO100a

STAKE TREE WITH (2) TREATED
2" LODGEPOLE PINE DOWELED
TREE STAKES (8'-0" LENGTH)
LOOP EACH TIE AROUND HALF
TREE LODSELY TO PROVIDE 17
SLACK FOR TRUNK GROWTH.

"CHAINLOCK" OR EQUAL TREE
TIE MATERIAL (17 SIZE) MAIL OR
STAPLE T To

NOTES:

1. REMOVE STAKES ONE YEAR AFTER INSTALLATION.
2. SHAPE SOIL SURFACE TO PROVIDE 4' DIA

' WATERING RING.

| # 3. TREE CLEARANCE MUST BE PER STD PLAN NO

030.
4.
5

SEE STD PLAN NO 424 FOR TREE PIT DETAIL
. ADJUST TREE TIES DURING ESTABLISHMENT TO
FOR GROWTH (@817 SLACK).

6. ROOT BARRIER REQUIRED ALONG EDGE OF
ROADWAY, CURE, DRIVEWAY, TRAIL, SIDEWALK,
Of OTHER STRUCTURES WHERE ROOTBALL 1S
WITHIN TWO FEET; PLACE VERTICAL
ROOTEARRIER AS SHOWN IN STANDARD PLANS

ALLOW ROOM

i NO 424a OR 424b. INSTALL ROOT BARRIERS
V4 FOR MEWLY PLANTED TREES ONLY.

TREE TIE MA’
HOLD VERTICALLY,
LOOP EACH TIE AROUND HALF
TREE LOOSELY TO PROVIDE 17
SLACK FOR TRUNK GROWTH,——— |

2°=3" MULCH DEPTH
(TAPERED AT TRUNK)

MULCH TREE PIT MIN 5'-07
LEMGTH ¥ FULL PLANTING
STRIF WIDTH BETWEEM CURB

&'-0" WIDE) OR PROVIDE
5'—0"DlA MULCH RING FOR
PLANTING STRIFS WIDER THAN
&'-0%,

SIDEWALK

e
18" ROCTBARRIER / '7_/‘\7(%(\

AT SIDEWALK. AN

RA
ROUGHEN SIDES OF PLANTING ;
HOLE MAXMIMIZE EXCAVATED

AREA WITHOUT UNDERMINING
ADJACENT PAVING/CURE.

2 TO 24" CALIPER UNLESS
OTHERWISE SPECIFIED

(——SET TOP OF ROOT CROWN
27 ABOVE ADJACENT CURB
& SIDEWALK GRADE.

3" TO 47 HIGH WATERING
RING (SEE NOTE 2)

REV DATE: JAN 2017

ROOTBARRIER; PLACE AT EDGE

OF PAVEMENT/SIDEWALK /ETC.; L
PLACE PRIOR TO PLACEMENT

OF NEW SIDEWALK OR CURE Fe
TO PREVENT UNDERMINING,

SEE 5TD SPEC SECTION
8-02.3(6)8, OR AS
APPROVED BY ENGINEER.

24" ROOTBARRIER
AT CURB_ WHEN
SHOWN ON THE
— DRAWINGS,
L1
——
X | S
,\\/\\/\ (MEASURE BEFORE
/\\IQ,/ DIGGING TO AVDID
Ll COVEREXCAVATION).

| DRIVE STAKES & TO
1"-07
UNDISTURBED SOIL
BELOW ROOTBALL,

BY THE EMGINEER.

REDUCH

E COMPETITION WITH TREE ROOTS

REF STD SPEC SEC 8-02

REMOVE ALL WIRE, STRINGS, MIN WIDTH OF TREE PIT = 2 TIMES ROOTHALL DIAMETER
AND OTHER NON-BURLAP OR 5'-0", WHICHEVER IS GREATER EDGE (TYP)(SEE NOTE 1)
MATERIAL; AND REMOVE
BB NN, SOVE

- UNDISTURBED SUBGRADE
ENTIRELY WHEN DIRECTED MULCH AREA TO BE CLEAR OF GRASS, WEEDS, ETC. TO

DRIVE STAKE AT ROOTBALL

(PROVIDES FIRM BASE SO
THAT ROOTBALL WILL NOT
SINK.

'§ City of Seattle

DECIDUQUS TREE PLANTING
NOT TO SCALE IN PLANTING STRIP

2020 Edition City of Seattle Standard Plans for Municipal Construction
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STREET TREE (TYP)
BOTH SIDES OF STREET.
SPECIES APPROVED BY
ENGINEER (SEE NOTE 4)

EITHER SIDE OF STREET

BIORETENTION
ZONE(TYP)

MINIMUM TREE CLEARANCES

CENTERLINE OF TREE TO CENTERLINE OF:

30'-0" TO EXTENSION OF CROSS STREET CURB (AT INTERSECTION)
20°-0" TO UTILITY POLE (WITH OR WITHOUT LIGHT)

10'-0" TO PAVEMENT EDGE (NO EXISTING CURB)

5'-0" TO UNDERGROUND FACILITY (EXCEPT AS NOTED OTHERWISE)

CENTERLINE OF TREE TO EDGE OF:
7'—6" TO DRIWEWAY OR ALLEY
3'—6" TO FACE OF CURB

2'—0" TO EDGE OF SIDEWALK

EDGE OF TREE TO EDGE OF:
5'—0" TO FIRE HYDRANT, HYDRANT BRAMCH, WATER METER, WATER

d | p——POLE OR CHIEF SEATTLE BASE (TYP).
T 5 EDGE TO EDGE MINIMUM
CLEARANCE OF DRIVEWAY & ALLEY
(EITHER SIDE OF STREET) OR 3
POLE  FROM EDGE OF DRIVEWAY WING TO
FACE OF POLE OR EDGE OF CSB

SERVICE, WATER MAIN AND WATER BLOW OFF
SEE NOTE 4 . NORTH OR
SOUTH OR (SEE_NOTE 4) 5'—0" TO CB, INLETS, OTHER DRAINAGE STRUCTURES, MANHOLES, SEWER, Py ——
WEST SIDE STORM DRAIN OR SERVICE CONNECTIONS. | EAST SIDE
A FOR GLEARANCES, SEE
2'-0"  6'=0" SEE NOTE 4 25'-0" STD PLAN NO S41a— 10-6"  §'-0"  2'-0"
SEE NOTE
2'—0"MIN || 3'—6"MIN \ 4 =
' —6” EITHER SIDE OF G t =
- ] ' GRADE POINT
2 CONC waLk |} \ E CONC_WALK! ‘&L
— T T
[ 1’_4;'_0 ]; ol TI T, W
1 = o |8 o | SEE TABLE 8"DlAe TYPICAL TRAFFIC CONDUIT COVER
Ggme N | FOR WATERMAIN | 1'=6". (IF UNDER DRIVEWAY OR
i = I | DEPTHS —e - - (IF UNI
e E o) =] 3l PAVING, 3'—0") SEE SCL
o CIS= [T = CONSTRUCTION STANDARD 1716.07
Z0E = by Bl FOR LIGHTING CONDUIT.
=Iere] oLk 2 o woH 515 : .
E C & v m R O 2 .
gele 023 |0 |s o s o [ TABLE 1
B2 32 |2 |2 3 10'-0" 2 88 "o DEPTH
gdzlz >z 8 S 2 2 |z—0" waTeRMAIN |
22|c ER I = : &g DIA SIZE COVER
Bm= F E m al v z Skg
5 o5 |7 5 8"DIA 28 2747678 211"
) g2 e z —@/_ BACK OF CURB EITHER 10" 3-4"
= 2= |o - | SIDE OF STREET 12" 37"
55 % 2 ﬁﬁr"’ - ! 168" T0 30" 3'-0"
i 70 Zgg NOTES:
= PZ 1. SERVICE LATERALS OR APPURTENANCES:
= 9 ez « 1'-8" TO 2—6" DEPTH FROM CURB TO PROPERTY LINE RESERVED FOR
2 o e SERVICE LATERALS AND APPURTENANCES. .
o 130" EEHR SIDE OF € 2 « SANITARY SIDE SEWER MINIMUM COVER IS 2'—6" AT PROPERTY LINE AND
T @ 5'—0" AT THE CURS.
15'-0" EITHER SIDE OF ¢ E «  SERVICE DRAIN MAY RUN UNDER THE SIDEWALK, THROUGH THE CURB OR
THROUGH RESERVED SPACES IDENTIFIED IN NOTE 1.
22'-0" EITHER SIDE OF § 2. ELECTRIC POWER, GAS, TELEPHONE, TELEVISION AND TREES MUST BE INSTALLED IN
THE SAME RELATION TO THE CURB ON STREETS WITH PAVEMENT WIDTHS FROM
o 25'—0" TO 36'-0".
23'-0" EITHER SIDE OF & 3. LAYOUT IS APPLICABLE TO 60'—0"R/W AND 25'—0" RESIDENTIAL PAVING.

4. REDUCING CLEARANCE BETWEEN A NEW UTILITY AND EXISTING TREE/PLANTING STRIP,
REDUCING CLEARAMCE BETWEEN A NEW/REPLACEMENT TREE AND EXISTING UTILITY,
INCORPORATING GSI| (BIORETENTION) INTO PLANTER STRIP OR CURB EXTENSION OR
CHANGING THE 10'—6" WIDTH OF PLANTING STRIP REQUIRES REVIEW AND APPROVAL
OF THE ENGINEER AND MAY REQUIRE ADDITIONAL MITIGATING MEASURES.

5. BACKFILL OVER ALL UTILITY INSTALLATIONS BETWEEN BACK OF CURB AND R/W AND
WITHIN 5 OF CENTERLINE OF TREES MUST BE PLANTING SOIL FOR A MINIMUM
DEPTH EQUAL TO THE DEPTH OF THE ROOTBALL (NO CDF ALLOWED IN THIS ZONE).

LL0Z AON *31YAa A3

ISIN-TVYOIT-TVHINTO 000

0€0 ON Nv1d QdVaNVLS

Seattle
Department of
Transportation



What's Below the Surface?

As the city continues to underground power, high voltage
duct banks and vaults placed in the sidewalk and planting
strip further reduce soil volume for trees.

|

% SCL duct bank with CDF
* backfill to surface
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BUILDING QUTLINE
(1)

POC 8" STORM (USP)

POC & SANITARY SEMER SERWVICE
SEE PLUMBING (USF) (TYP OF £)

DOMESTIC WATER

POC FOR 47

EXISTING 555 T0 BE
DEMOLISHED (USP)

EXISTING WATER
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Soil Volume & Canopy Spread

. . ) ) Table 2.4.1. Tree size to soil volume relationships (Urban 1992).
Multiple studies have shown the relationship between

soil volume and tree canopy spread. Ultimate tree size
Crown DBH-Trunk
_ ) _ Spread Diameter
A general rule of thumb is that 1.25 cubic feet of soil Sggt ﬁcmh Example: A 16 inch/406 mm diamefer
volume should be provided for every square foot of 1200 24 tree requires 1000 cu ft/28.3 m3 of soil.
mature canopy spread. 111 610 | | 2
1000 20
92 508
800 | 16
74 406
550 12
51 305 K
350 8
32 203
. 150 4
1000 CF soil volume = 703
(250 SF for 4 FT depth)

200 400 600 800 |1000})1200 1400 1600
57 11.3 17.0 22.7 |28.3134.0 39.7 45.3

Soil Volume Required=s

m3
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27 |||\ Department of
Transportation




Soil Volume Strategies

Soil cells are becoming more widely used as cities seek
to expand soil volume for trees under crowded urban
conditions.

NOTES:
1. SEE COB STD. DWG. PK—IM—-07K

S~ FOR SECTION B
SIDEWALK \ 2. SOIL CELL INSTALLATION TO BE
COMPLETED IN ACCORDANCE
e ) S WITH MANUFACTURER'S
- — . SPECIFICATIONS.
7 " 3. TREE AND CATCH BASIN
= 7 = PLACEMENT TO MEET COB
n . | W o STANDARDS
;g') H H H H I | — H H,Z DISTRIBUTION PIPE, TYP.
ol SOIL CELL PER COB
A 4 STD. DWG. PK-IM—07G
COMEINED CB INLET INTO [)]

SOIL CELL SYSTEM AND
OUTLET STANDARD STORM ™ grpeeT £— STORMWATER FLOW
- SEWER QUTFALL ™~ DIRECTION

PLANTER OPENING

SECTION A KEY NOTES:

®SOIL CELL SYSTEM (DECK, BASE, AND POSTS, ETC.)
PER MANUFACTURER'S SPECIFICATIONS

®DISTRIBUTION PIPE ASSEMBLY

@CLEAR STONE AGGREGATE

@BIORETENTION SOIL.

@COMPACT BIORETENTION SOIL UNDER ROOT BALL TO
85% PROCTOR TO PREVENT SETTLING.

@®PAVEMENT SECTION PER PROJECT

@TREE PLANTING PER COB STD. DWG. PK—IM—02

SECTION A

‘ TITLE: DRAWING #: PK-IM-07J
1

% Cityof | TREE SOIL CELLS FOR BIORETENTION - N Soil cells at Escala Condos on 4th Avenue

5 REVISION DATE: | 08-2020
% Bellevue | PLAN AND SECTION A I [ ) =
’ 2 - S -
Standard detail revised with support # v ’) | /
2= of King Conservation District
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| ) Department of
Transportation

28



Soil Volume Standards

City of Bellevue City of Seattle - Green Factor
Soil Volume (CF) Soil Volume (CF)
Large trees 1500 Large trees

(35+ ft canopy spread, ~24" mature DSH) (26+ ft canopy spread)

Medium trees 1000 Large/Medium trees 400

(25-35 ft canopy spread, ~16" mature DSH) (21-26 ft canopy spread)

Small trees 500 Medium/Small trees 250

(10-25 ft canopy spread, ~8" mature DSH) (16-21 ft canopy spread)

Small trees 150
City of Seattle - Streets Illustrated Lo TBEePY RIS

1,200 CF of soil volume for each tree planted in
urban areas or downtown

|\ Seattle
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Questions?

Stay in touch:

= joe.markovich@seattle.gov

e katey.bean@seattle.gov

@ www.seattle.gov/transportation/[InsertYourURL]
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30 |||\ Department of
Transportation


mailto:jane.doe@seattle.gov
mailto:jane.doe@seattle.gov

From the entire SBORTeam:
Thankyou!
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