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Woody roots

« Large Lateral Roots

« provide support (compression) anchorage
(includes small lateral roots)

« Carbohydrate storage
«  Water, mineral, organic compound transport
« Tap Roots, Sinkers, and Strikers

« carbohydrate storage
« water storage
* anchorage




Non-woody roots

- Small roofts in the upper layer of soll

« Carbohydrate synthesis and
storage (amyloplasts)

« Absorption of water, mineral,
organic compound transport

« Quantity and surface area (with
root hairs) help with this




Root Architecture
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Root Architecture

. Crown
- e (branches, leaves,
Vi buds, flowers and fruit)

Trunk b g
(may include single trunk - =
or mulitple leaders) ™. 1 T,
...."'-.,_'_':.:\&' :
AV s N
A SR S e Ry T e e e % . s "
- ¢ S 4 ';-:... P*:’ 'z /‘ 'Aﬁ:}';b) ¥ i £ - I

=
et
™
-t
-t

e
-----
..,
ey
.....
v
Yay
.,

Structural Roots e
(basal and structural roots) " .7

_____
.
..
.....
........
......
- .
- .
-------
. .
.......
. o

----- Absorption Roots -
(lateral roots, fine roots, and root hairs)



Root location varies based on context




Starting somewhere - Diagrams of roots
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— 30' CRZ
S \/‘

— 18" SRZ

— 30" DBH

TREES LARGER THAN 8"
I" DBH = |' CRZ RADIUS

8' CRZ RADIUS

8' CRZ ———w—s,

18" SRZ

5" DBH

/™ CRITICAL ROOT ZONE DELINEATION

TREES 8" DBH AND SMALLER

CRZ and SRZ - Arlington County

NOTES:

1.

CRZ (CRITICAL ROOT ZONE) IS THE AREA OF SOIL AROUND A TREE
WHERE THE MINIMUM AMOUNT OF ROOTS CONSIDERED
ESSENTIAL FOR TREE HEALTH ARE LOCATED. CRZ IS GENERALLY
EQUAL TO ONE FOOT RADIUS PER INCH DBH.

DBH (DIAMETER BREAST HEIGHT) IS THE DIAMETER OF A TREE
TRUNK MEASURED AT 4.5' FROM THE GROUND. REFER TO THE
LATEST EDITION OF "GUIDE FOR PLANT APPRAISAL" WHEN TREE
FORM OR SITE CONDITIONS ARE NOT STANDARD.

DBH FOR MULTI-STEM TREES WILL BE EQUAL TO THE SQUARE
ROOT OF THE SUM OF THE DBH FOR EACH STEM, SQUARED.

Example: V(A2+B2+C2?)= DBH

SRZ (STRUCTURAL ROOT ZONE) IS THE AREA ESSENTIAL FOR TREE
STABILITY. SRZ IS GENERALLY A RADIUS OF 6X DBH, MEASURED
FROM THE BASE OF THE TRUNK,

THE CRZ MAY BE ADJUSTED BASED ON CURRENT ISA BEST
MANAGEMENT PRACTICES, WHERE SIZE, SPECIES, CONDITION, OR
INFRASTRUCTURE PRESENCE REQUIRE MODIFICATION. THE SRZ
MAY BE ADJUSTED BASED ON URBAN FORESTER GUIDANCE.

\___/ PLAN 3113003 (2024)

THIS DETAIL SUPERSEDES ALL »\
OTHER CRZ DETAILS IN ARLINGTON COUNTY. o o
VIRGINIA



Two levers: Root Zone location and Damage
Tolerance

= Arlington County uses 1 Ft per 1 inch DBH for CRZ, and 6 inches
away from the base of the trunk, and then limits the impact
tolerated to those zones to allow a free to be counted for canopy:

« Where medium-sized mature trees (12-24 inches DBH for overstory trees, 4-12 inches
DBH for understory trees) have a 20% or more impact to the critical root zone, or have
any impact to the structural root zone, these tfrees may not be counted for free
canopy.

* Where large-sized mature trees (greater than 24 inches for overstory trees, greater than
12 inches DBH for understory trees) have a 10% or more impact to the critical root zone,
or have any impact to the structural root zone, these frees may not be counted for
tree canopy.

* Where trees below the above sizes have a 30% or more impact to the critical root
zone, or have any impact to the structural root zone, these trees may not be counted
for free canopy.



Showing alternative root zone locations

= |f the critical root zone is deemed to not represent the actual location of the
tree’s roots, and/or there is a desire to count the conserved tree for tree canopy,
show on the plan and in a narrative:

* How root impact is minimized through alternative root protection and
construction methods, and/or;

 After-care provided during and beyond construction, and/or;

* Provide alternative drafts of where the critical root zone may be, if buildings
and other barriers may restrict the spread of roofs.

= The Urban Forester may designate trees that are poor candidates for
conservation not to be counted for tree canopy. Site-specific conditions, a tree’s
size, or the species’ relative tolerance to construction impact may be
considerations in this designation.



In urban contexts, trees rarely look like this
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Exploring other illustrations of root locations

Tree Matrix:
38% Root Loss
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Exploring other illustrations of root locations

Illustrative:

Zingle-family
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How to kill a free with disturbance
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Where are this tree’s roots really?
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What is being proposed?

I

. |
Proposed home, driveway, :
apron, dry wells and l

THersserder s . 5 Greatest drivers of disturbance

= New building

= Grading

/\J . = Driveways

= Ufilities




What is being proposed - with actual roots

1 I

: ;

! ~ Proposed home, driveway, !

! - apron, dry wells and !

i ~ utility connections /Iy

..... : 7/ . PP Y/ ;
. ¥ k

é k




What is being proposed? — with CRZ
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Overlay
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Impact
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Let’s try to un-Kkill it

Proposed home, driveway,
apron, dry wells and
utility connections

Move dry well
And connection

lUse existing

width

IDriveway or




Move those features!
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Is this enough?
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Could we do more?

= Root padding
= Root protection during construction
= Root aeration under walkways

= Air excavation before disturbance, with the opportunity to change
the design

= Aftercare — watering, mulching, integrated pest management,
avoiding further damage



Root padding

CHAIN LINK FENCE PULLED
TAUGHT AND ANCHORED OR
5" PLYWOOD WITH

| SEE LAYOUT PLAN | NOM-SKID SURFACE

TAFER TO GRADE

Bz
! E s "
= \
\ —— WOOD CHIPS, WOOD MULCH,
OR PREFABRICATED ROOT
SECTION PROTECTION MATTING AS
AFPPROVED BY URBAN
FORESTER
UNDISTURBED SOIL
’ ‘ ROOT PAD DETAIL I* = 1-g°
u 311500.4 (2016) (02231.4) ™
ARLINETON

DFR




Protecting roots during utility installation

STAGING AREA MATERIAL AS
DETERMINED BY PROJECT ARBORIST

ROCT PROTECTION MATTING (SEE DETAILS)

EXCAVATE WITH SSAT TO EXPOSE ROOTS.

SMALL ROOTS SHALL BE HAND PRUMNED BY
ARBORIST AS NEEDED FOR UTILITY

INSTALLATION,

SIGNIFICANT ROOTS SHALL BE PROTECTED AMD
REMAIN UNDISTURBED. ARBORIST MAY WRAP WITH
PROTECTIVE MATERIAL/MATTING TO MINIMIZE
DAMAGE.

P O~
=TT TN
=== EXISTING GRADE

EXISTING ROOTS TO
BE PROTECTED

BACKFILL WITH CLEAN TOPSOIL AND
COMPACT TO APPROX BO% AROUND
ROOTS., ENSURE THAT NO AIR SPACE
REMAINS ARQUND ROOTS. PROTECTIVE
WRAP TO BE REMOVED BEFORE
BACKFILL.

UTILITY CONDUIT TO BE INSTALLED UNDER
ROOTS. BACKFILL PER CIVIL PLAMS.

r ‘TREE PROTECTION FOR UNDERGROUND UTILITY N.T.S.




Root aeration matting under the path

MaX Le|

MAILS @ 3" AVERAGE SPACING

WALKWAY SURFACE VARIES,
SEE PLAM FOR DETAILS
BASE COURSE

TREE PROTECTION AREA SEE FLAMW FOR DETAILS

RO0OT PRUNME
IF REQUIRED
FER FLAN

(SEE DETAILY

AL AR AR C AR

[

EXISTING UNDISTURBED SOIL

i P

REMAIN ..

ALL SITE PREPARATION/GRADING TO BE DONE USING AIR SPADE TO MINIMIZE
ROOT DAMAGE. ALL WORK SHALL BE SUPERVISED BY CERTIFIED ARBORIST

TREE PROTECTION FEMCE (SEE DETAIL)

SHALL BE INSTALLED PRIOR TO COMSTRUCTION,
NO CONSTRUCTION ACTIVITY SHALL QCCUR
WITHIN THE TREE PROTECTION ZOME.

SILT FEMCE TO BE INSTALLED OM GRADE WITH
NI TREMCH. MATTING TO BE INSTALLED OVER
SILT FABRIC AND ANCHORED BY MINIMUM 12°
LAMDSCAPE NAILS @ | OC, SECOND LAYER OF
SILT FABRIC TO BE INSTALLED ON TOF OF
MATTING TO PROTECT AERATION ABILITY.
INSTALLATION TO BE PERFORMED BY A CERTIFIED
ARBORIST (SEE SPECIFICATIONS)

BACK FILL AS MEEDED WITH UMCOMPACTED TOPSOIL

ROOT AERATION GEQ-COMPOSITE MATTING
AMCHORED BY MIMIMUM 12° LAMDSCAPE

MOTES:

[, ALL WORK SHALL BE SUPERVISED BY A
CERTIFIED ARBORIST.

2. MO ROOTS GREATER THAM 1.5° SHALL BE
CUT WITHOUT REVIEW BY PROJECT ARBORIST.
3. MATTING MATERIAL SHALL BE TEMAX
TENDRAIN TRI-PLAMAR GEOMET OR
EQUIVALEMT.

L, EXCAVATION SHALL BE NOT MORE THAM
MIMNIMUM NEEDED TO ACHIEVE REQUIRED FIMAL
GRADE.

5. ALL EXCAVATION SHALL BE BY AIR SFADE
ANDSOR BY HAMD AS DIRECTED BY CERTIFIED
ARBORIST.

6. WORK SHALL WOT DAMAGE TREE TRUNK,
LIMBS OR ROOTS TO REMAIN,

' ‘ ABOVE GRADE SIDEWALK WITH ROOT AERATION MATTING N.T.S.



Root aeration matting under the driveway

MOTES:

.  MATTING MATERIAL SHALL BE DOLUBLE
SIDED GEQCOMPOSITE, GEONET CORE
WITH MON-WOVEN COVERING

2. RAM SHALL BE ANCHORED BY 12°
LAMDSCAPE NAILS @ 3" AVERAGE

SILT FENCE TO BE INSTALLED OM GRADE WITH MO SPACING.

TRENCH. MATTING TO BE INSTALLED OVER SILT FABRIC 3. RAM SHALL BE INSTALLED BY A

AMD ANCHORED 8Y MIMIMUM 12" LAMDSCAPE MAILS @ 1" OC.
SECOMD LAYER OF SILT FABRIC TO BE INSTALLED OM TOP CERTIFIED ARBORIST EXPERIENCED

TREE PROTECTION FEWCE (SEE DETAIL)

|

OF MATTIMG.

REMAIN

r ‘ROOT AERATION MATTING FOR ROADWAY

WITH THESE SYSTEMS.

INSTALLATION TO BE PERFORMED BY A CERTIFIED 4. ANY REQUIRED SITE
ARBORIST (SEE SPECIFICATIONS) PREPARATION/GRADING TO BE DOME
_ FILL SIDE SLOPES WITH LOOSE TOPSOIL TO USING SSAT TO MINIMIZE ROOT
MATCH GRADE DAMAGE.
/ 5. ALL ADJACENT WORK SHALL BE
£ Eg?;cti%&;[fﬂ?z_ﬂﬁgr\]égE&FE alLs @ SUPERVISED BY CERTIFIED ARBORIST
ROTECTED : o AUERAGE SPACIG. 6. GEOGRID SHALL BE TENSAR TRIAX TX5
TREE PROTECTION : COR APPROVED EQUAL.
AREA s ROADWAY PER APPROVED CIVIL PLANS 7. AGGREGATE FILL SHALL BE TAPERED
g MINIMUM 6° COARSE CRUSHED TO MATCH EXISTING GRADE WHOLLY
EXISTING E ABEREGATE OM RAM MATERIAL.
UNDISTURBED 8. GEOGRID AND RAM PLACEMENTS
S0 : SHALL BE OVERLAFPED BY 2'.
2 9. TOPSOIL MAY BE PLACED LOOSELY ON
H el = J— SIDE SLOPES AS REQUIRED TO MATCH
__________ ] GRADE. TOPSOIL SHALL NOT BE
ROOT PRUNE COMPACTED. RAM MUST EXTEND TO
= - PER PLAN DAYLIGHT AND MAY BE TRIMMED AT
Eﬁ%ﬁﬁq UNDISTURBED SOL = = (SEE DETAIL) FINAL TOE OF SLOPE.
o L ROOTS TO 0. SILT FENCE SHALL MOT BE TRENCHED

AND MUST BE COORDINATED WITH
ARBORIST FOR INSTALLATION.
EGQUIPMENT/TRAFFIC SHALL NOT
TRAVEL DIRECTLY OM RAM/GEOGRID.
TRAFFIC MAY TRAVEL ON FINAL FILL
OMLY.

N.T.S.




Root exploration

= Air excavation can help
find major roots

= Finding roots is a messy
process, and does
damage roots

= [f a design or approach
cannot change based on
finding roofs, this may not
always be helpful




Will this work, is it permitted and will it be worth it?
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Real permit examples

Ly
DENDTES STRUCTUAAL ROOT TOKE

DEMDTES DOMSERWATION AREA

TRIE SAVED AREAS HATCHED ¢
BELDW SHALL BE MULCHED,

i
adb
-5z

23

LT, & 206%
{FRIMATE) TO BE MOEO'D TO
BETERMINE IF ADEQUATE, IF
NOT ADEQUATE. REFLACE

LT

Tree List for 1506 S. Nelson St., Arlington, VA
Prepared by Bill Becker, ISA Certified Arborist # MA-0216A February 14, 2025
Lot size = 10,920 s. f. requiring 2,184 s. f. tree canopy. Preserved tree canopy = 700 s. £ x 2 credit multiplier = 1,400 5. f.

N denotes neighbor’s tree. R denotes right of way tree. ] denotes jointly owned tree. * denotes not counted for canopy coverage.
Existing tree canopy = 700 s, f. ** denotes written permission to be obtained before removal,

Tree | Common Name DBH | Species | Condition rating/Comments | %, CRZ Preservation Measures Canopy
# Botanical name Height | rating impacted Sq. Ft.
1 Red Maple 47 75 75 100 Remaove — within limits of 0
Acer rubrum clearing and grading.
24 | Azalea 75 75 100 Remove — within limits of N/A
Rhododendron oceidentale | 57 clearing and grading.
5 London Plane 47 75 75 100 Remove — within limits of 0
Platanus acerifolia clearing and grading.
6-8 | Rose Bush 75 T0 100 Remove — within limits of N/A
Rosa 5 clearing and grading,
9 Red Maple 247 75 73 0 Save — install protective fence. 700
Acer rubrum
10 Serviceberry 3" 15 75 100 Remove — within limits of 0
Amelanchier arborea clearing and grading.
1IN | American Holly 10" 75 75 10 Save — install protective fence. N/A
llex opaca Root prune along fence.
12N | Willow Oak (' 75 75 25 Save — install protective fence. N/A
Quercus phellos Root prune along fence.
13N | White Ash 12" 635 75 5 Save — install protective fence. N/A
Fraxinus americana Root prune along fence.
14N- | River Birch x5 |75 75 0 Save — install protective fence. N/A
15N Betula nigra
16N | Eastern Redcedar 6 75 75 ] Save — install protective fence. N/A
Juniperus virginiana
17N | Leyland Cypress K 45 75 0 Save — install protective fence. N/A
Cupressocyparis leylandii
I8N | Pin Oak 3o 75 75 15 Save — install protective fence. N/A
Quercus palustris Root prune along fence.
19N | Pin Oak 6" 75 75 25 Save — install protective fence. N/A
Quercus palustris Root prune along fence.
20N | American Holly - 75 75 10 Save — install protective fence. N/A
llex opaca Root prune along fence.
2IN | American Holly 5" 75 75 10 Save — install protective fence. N/A
llex opaca Root prune along fence.
22N | Hinoki Cypress 4" 75 75 10 Save — install protective fence. Root
Chamaecyparis obtusa prune along fence.
23N | Willow Oak 12" 75 75 30 Save - install protective fence and NiA
Quercus phellos matting. Root prune along matting.
24N | Crape Myrtle 4x27 |75 75 20 Save — install protective fence. Root | N/A
Lagerstroemia prune along fence.
25N | Black Walnut ™ 75 75 10 Save — install protective fence. Root | N/A
Juglans nigra prune along fence.
26] | White Ash 12” 65 75 0 Save — install protective fence, Root | N/A

Fraxinus american:

prune alomg fence. Rool Matting




Real permit examples
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1 - = l — l Legend  Quantity Tree Species Common Name Caliper (in.)] (ft.) Tree (sq.ft.) PerTree  Coverage
25 TH i: }"REE T | A 2 Liriodendron Tulipiferz Tullptree 2"-21/2 5'to7 315 393.75 787.50
{ {40 RIGHT=0F =W ¥ I . . | l B 2 Quercus Phellos Willow Oak 2"-21/2" 5'to7' 175 312.5 625
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Stormwater management facilities and trees serve
complementary functions

= Stformwater management = Trees infercept rainfall where it falls,
(SWM) facilities target Improving soil absorption, but cannot
concentrated runoff from roofs necessarily handle all stormwater events
and gutters, to slow water = DEQ does not provide SWM compliance
down, filter, and absorb credit for individual conserved trees —

. , however, where trees are conserved

" Required for SWM compliance outside Limit of disturbance (LOD), there

= This uses a ‘Treatment train’ is inherent compliance benefit
approach - e.g., planter box = Arlington established a Stormwater
release to dry wells quantity credit for both conserved and

planted trees in 2021 for single family

= Dry wells are necessary 1o home projects

facilitate infilfration and sheet
flow = Quality credit for planted trees is very

imited



Dry well example

POP-UP EMITTER/

OBSERVATION WELL
&"-8" TOPSOIL/TURF
(GRADE /_
— F R —— ..I'..-.......-......-.._”.._
4" PERFORATED
. SCHED. 40 PVC PIPE
4 e s s s 8] : —
CAF_‘/ ) \_
4" RIGID SCHED. 40 PV'C
H . (MIN. SLOPE 0.5%)

FROM PLANTER BOX

" ‘\\\\\ NON-WOVEN GEOTEXTILE
/ . \\FABRIC (SIDES AND TOP)

UNDISTURBED

MATERIAL f < VDOT #57 STONE

]
T \4- PERFORATED SCHED. 40

PVC PIPE

METAL
PLATE/ANCHOR BOTTOM OPEN TO NATIVE SOIL
{NO GEOTEXTILE FABRIC)
UNCOMPACTED

SUBGRADE

TYPICAL DRYWELL

B*

(TOP OF OVERFLOW PIPE)

(TOP OF WALL),

PLANTINGS
ATRIUM DOWMSPOUT-
GRATE

FINISH GI!P«DE-\

i o
(GRADE)

STRUCTURE WALL AND BOTTOM
WITH WATERPROOF MEMEBRAME —|
(30 MIL. PVC LINER OR
EQUIVALENT) ON SIDES AND
BOTTOM

=]

* 4" DIA SOLID PVC OVERFLOW PIPE

-

Fi
SPLASH BLOGKOR
STONE DISSIPATER

(TOF OF FILTER MEDIA]

BUILDING WALL
#TWATER PRODF AS NEEDED)

_E 27 MIN. FREEBDARD

POMDING DEFTH
2” DOUBLE SHREDDED HARDWOOQD MULCH

18" FILTER MEDIA

3" CHOKER STONE

5" WDOT #57 STONE

4" RIGID SCHED. 40 PVC

P

{MIN. SLOPE 0.5%) TO
DRYWELLOR
DOWNSTREAM BMP

-

(BOTTOM OF BOX)
COMPACTED BASE

PER ARCHITECTURAL

PLAM (SEE NOTE 8)

/

TYPICAL PLANTER BOX

LENGTH OF PLANTER)

L

4" DIA PERFORATED PVC UNDERDRAIN
WITH 3/8-INCH PERFORATIONS AT 6" O.C.,

MAX. 3 ROWS OF HOLES (PIPE TO RUN



Tree Stewards study on survival and next steps

- The 2024 Tree Stewards study on survival of frees Distribution of Trees
after construction (of properties developed in "’
2018) showed 26% of frees conserved on plans %0
were no longer present 5-6 years after 50
construction

40
«  While some of these trees may have been ” g
removed for other reasons, tree decline from 20 2

root impact is likely one major reason. 10 R T a§
Y J . d’-ﬁ%; 1

« Urban forestry as a discipline is continuing to
. B Conserved trees present [l Conserved trees on plan
reseOrCh proper Tree COI’\SGI’VOTIOI’\, Ond The [T Planted trees present M Planted trees on plan
UI’bCIh fOI’eSTI’y UﬂiT W|” keep UpdCITIﬂg The M Additional trees planted [l Total trees on property

Number of Trees

guidance manual to reflect the most recent
research.



Questions?

= Vincent Verwel

= Arlington County Urban
Forest Manager

= vverwei@arlingtonva.us

= yrbanforestry@arlington
va.us
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