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Introduction and Assignment
Background

The City of Au st iimproving Bdrdos Spmrings HRbI d@ncluded artree assessment
performed by Davey Resource Grofipavey), which submitted its findings in March o0@9. Daveyd s
recommendation to remove 28 trees generatemmous public reactiorA month later, the Save Our
Springs Alliance (SOS) asked Consulting Arborist Don Gardner to conduct an independent assessment of
the trees targeted for removaflis findings called for fewer removals and more investigatiofh
guestionableases.

In May of 2009, Bartlett Tree Exper{Bartlett) responded to &ity of Austin Request for Proposals
(RFP)to conduct a further assessment of 16 tege®arton Spring®ool. Per te Scope of Work, Bartlett
proposed thamugh inspections of roaollars; buttress, structural, and fine roots; lower and upper trunk
condition; andcrown condition. Bartlett did not secure this projecand we understanthat the City 6
Austin chose nottaward any contract on this RERe to budgetary constraints.

In June of 2009, after further discussion among all interested parties, the City of Austin reduced to three
thenumber of trees to be removia | | |l ocated in the childrenb6s pl ayc

Raised Consciousness: An Assignment Evolves

Daveybds contr over si auhity eosversasos time suggesisoeodd ttoh ian gcso nfrror
trees. Energizing much of that convdisa, Don Gardner led a group ottizens, which inclded City

Arborist Michael Embds on a tour (recorded on YouTube link to introduction at
http://www.youtube.com/watch?v=vdF5sR9VeDdf selected subject treeklr. Gardner offered frank

instruction on tree biology, impacof construction, thoroughisk assessment method®ed for better

funding of urban forestry management, and other topics.

In October of 2009a concerned citizen acquainted wRhrtlett called ugo discuss the Barton Springs

Pool trees. As Don Gardner had pointed out, many of the trees that Davegdrachemded for removal

did not show evidence af thoroughbelow groundexamination.The Davey report states thdta v i s u al
inspection of the quantity and density of both smaller feeder and larger anchor roots within-time drip

of t he t dipthetassesan®ent,lasveellfaS o i | excavation using the ai
trees have greatly diminished feeder roots, possibly resulting from high soil compaction (foot traffic) and
high clay content of t he s oidniuch usefallinfotmationg issues he Da
uncovered in the assessment were not pursued with further discovery. The condition of the structural
support system of the tree below ground is as important as the visible;gaband tree.

A short time later PatrickBr e wer met with Walter Passmor e, Aust.i
concern about what impact renovations at the pooheotwould have on the already stressed trees in
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that area.The City would need to budget for tree protection during construdbonwithout having
thoroughly examined roatollars and the critical rdazones, how could the City be sure tpadtecting
these trees wasprudent use of public funés

The Master Plan uxiget was tightly allocated. Anreecare measureadopted fromthe Davey and

Gardner recommendations would claim budget shaeald costThe raising of public consciousness that
began with the Cityds requiring a tree assessment
for trees.Recognizinghat rootcollar excavationsnd root plate and site examinationsuld

o facilitate discovery and better decision making

o facilitate developingtmodel for the potential effectiveness of a referee study

¢ likely improvetreehealthby removing fill fromaroundroot cdlars,

e add to ouknowledgebankregarding pecan tree response to these conditions, and

e contribute to the City of Austinbés | audable e
high-traffic park,

Bartlet Tree Experts decided to donat®t collar excavationsand root plate examinatiows five trees in

the critical tree courtat Barton SpringsWe also donatedxcavation, examination, and analysis of site
conditionsin selected areaglated to those tregsspecially where root collaondition waranted further
investigation By site conditions, we mean evidence of soil compaction and any evidence of root presence
(and condition) away from the root plate and extending into what would normally be the critical root
zone.

The Assignment

While Bartlet recognizes that a thorough tree assessment includes examinicrgwhrefor conditions

such as dead branches, hangers, dense branch ends, abrupt bends, previous failures, weakly attached
scaffold limbs, lightning injury, and evidence of decthis assimiment focuses on discovelipn the

trunk, root collar, upper root plate, andther conditionsbelow ground For various reasons.tigee with

a stressed root system clmok healthy while its rootcollar or structural rootsrpot platg deteriorate
Decayanddefects in thisrea between the trunk and lateral ras dramatically affect tree stabilityn

the case of t hi s0evidepce existédgshaty exbayation bf thioot @léars had been
performed, yet this procedure would yialdsentiakvidence ot he condi ti onsmdst one o
important regions Also it wasimportantto make sure that the arese excavated and examined for site
conditionswas large enough to captuaey rootpresence, given the species charactesisif deep root

growth in alluvial soils Of additional interest in this analysis was a #bgdree comparison of Radar
Tomography used in the Davey assessment with the Sonic Tomography techniques used more commonly
by Bartlett. With these consideratioms mind, our goas and objectives emerged as follows:

GOALS

The goals of this discovery are to
e contribute to the body of knowledge regarding species response to these unique site conditions,
¢ increase the likelihood of improving the health of the sultjees,
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e aid in tree preservation decisions in anticipation of tree court site alteratimhs,
e suggest a model for the potential benefits dfaree examination.

OBJECTIVES

The objectives for meeting the above goals are to

o determinehe level of soil cmpaction in the tree court by obtaining a soil density test;

e assessvhether lateral and finer roots are present (and, if so, in what condition) in locations away
from selected subjédree root plates bgir excavatingan area large and deep enough to asto
for species characteristics of root growth;

¢ determinecondition of root collars and upper root plates by excavatingetheeas of the subject
trees (leaving excavated soil off the root collars will increase likelihood of improving tree
health);

e discover any decay presence in buttress roots (where evidence suggests it) by performing
Resistograph testing; and

e ascertairextent of internal sound wood on trunk locations of subject trees by using PICUS sonic
tomography ando assestow results compare witthose that Davey obtaindxy usingthe Tree
Radar Unit.

Species Background and Subject Trees

Native to about 150 Texas counti¢ise pecan tree is the largest of the hickories and can grow anywhere
in the State. Indigenou® river bottoms, the pecan Wgrow on any weldrained site if it is given
adequate moisture. It survives drought fairly well on the deep soils in its native riparian habitat, but it
suffers when planted on shallow soils and soils disturbed by development, making irrigation and
mulching important management toqfsom Bartlett Tree ResearchLaboratoryPHC Program Report
1999)

While a failure profile for pecatreeshas not been developeatborists knowthrough observation that
the treeis prone to branch failure due to heawatch ends, poor tree structure, and added weight from

large nut crops.

The list of subject trees for this assignment follows:

Bartlett Tree #  Corresponding Covered by Tree Name
same as Davey # Gardner Assessment
6354 15 No 50 Pecan (Cga illinoensis)
6355 14 No 36 fi
6356 13 No 32 fi
6358 11 Yes 36 q]
6359 10 Yes 32 q]
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Observations

Site Description

The Park

A clear understanding of the site begins with an overview of the popular park that contains Barton
Springs Pool. Zilker Park i851 acres of public park land in Austin, Texas, that offers a variety of
recreational activities and educational experiences. The park is named for Andrew Zilker, who donated
some of the acreage in 1917 and by 1930 had donated the restbftd theCity of Austin. In addition

to Barton Springs Pool, the park offers canoe rental, hike and bike trails, a botanical garden, nature and
science center, and a childrenés playground, amon

The Pool

One of four natural springs located atk&r Park, the Main Barton Spring (the fourth largest spring in

Texas) supplies water to Barton Springs Pool. The City of Austin constructed the pool within the Barton
Creek channel in the 1920s and built thetbh hou s e i n t hwatedtédnpeterefedbyhtte poo |l 6
Main Barton Spring stays approximately 68 degrees making it a popular-ngesrd swimming

destination.

The Tree Court

Providing entry taBarton Springs &ol, the tree courattracts may visitors. Theypassnear the turnstile

exit to the ticket office, which is connected to the bath house. Onthiez side of the tree coudovered

picnic tablesoccupy the area outside a refreshment stand, which defines the eastern border of our study
area Thesoil surface composedargely ofdecommsed granite, appeawell worn byyeais of heavy foot

traffic. Abundant public parking is just north of the tree coline following diagram locates the subject

trees and provides a basis for describing their environment:
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TREE COURT DIAGRAM
(not to scale)

6354\@ To Nearby Parking
Picnic table area

N
6358 Planting Bed ﬁ

\6> Refreshment
Stand

Soil Sample
6356 Location 6359
house. (Partial drawing;

building extends further Turnstile To Pool

wegd.) l

Immediately apparent to an arborist is not just the presence of mature pecayiavéag in this busy

site, but also the conditions in which thbgve beemrowing for many years. Several of the trees show
little or no root flare, are planted among stone retaining walls and tree rings, and griampled by
years of public foot traffic. These observatiaupport the need to thoroughly examine root collars, root
plates, and site conditions, including soil dgnsihd any presence of roots outside the root plate into
what would normally be the critical root zoné/e now proceed to more specific observations of the
subject trees.

Ticket office and bath

Description of Subject Trees

We limit our olsewations to the parameters of thesgnment- the trunk, root collar, and critical root
zone Before the root allar excavations, all of the subjettees showedittle or no root flare and had
smal l er planti ngs g altbhowgh iirge #8366 by thectirnstilerexhibited sfidrea s e
on the east side where a buttress eotdnded outward.

TREE#6354
Located at the northeast corner of the bath house, this tree grows in a slightly raised plan#nipived
retaining wall about 18 inches tall borders the bed.
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TREE#6355
Growing in the same planting bed as Tree 6354, this tresdditionally encircled by a stone ring of
approximately 6.5 feet in diameter.

TREE#6356
Located by theturnstile this tree grows in a separate planting bed surrounded by a retaining wall
approximate} 24 inches tall.

TREE#6358

Near the bicycle racks about 35 feet east of Tree 6355, this tree grows in decomposed granite. The area
immediately around the tree forms a depression of approximately seven feet in diamé@dsiveater

during rains.

Tree#6359
Located east of Tree 6358 a long rectangulaplanting bednear the picnic tableghis tree keeps
company with smaller plantings that share the bed.

Analysis

This se&tion presents the procedures aglipmentwe usedto conduct analysiand the findings that
resulted.The site examination, including trenching and bulk density tessngresented first, followed

by thesoundwave imaging of the trunkhe root collar and root plate excavations, and, finally, resistance
drilling of buttress rots.

Procedures and Equipment

SITE ANALYSISROOT ZONE EXCAVATION

We used the Airspa@eto excavate trenches outside tree walls and sidewalks near the pool entrance to
determine presence, depth, and condition of structural, lateral, and fineM@oteninuedexcavations

to a sufficient deptiio makea thorough evaluation of lateral root densitjle stopped excavatingioe

we encounteredubstantial root presence.

Equipment Description
The Airspad® is a haneheld tool that uses compressed air to exeagail and dig trenches without
significant harm tdhe tree trunk or collar, tree roots, or underground utilities.

BULK DENSITY TESTING

We chose the middle area of the tree court to obtain a sample for determining the extent of soil
compaction. Decompodegranite, which we found to exist above the soil to a depth1® Biches, was
removed prior to taking the soil core. The sample was sent to the BardlelResearch Ladratoryfor
analysis.Bulk densitymeasureshe dry weight of ajivenvolume of sd and is a standard measure that

soil scientistase to quantifyfdegree of compactiorOften expressed as grams per cubic centimeter, solid
rock has a density of 2.6 g/cc wailvater has a density of | g/cc (SmilE399)
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Equipment Description
The bulk @énsity sampler is an impadtiven toolt h a t
for drying and weighing.

IMAGING OF DECAY
We usedsonic tomographyspundwave imaging to obtain

accommodates coll ecti on

reading®f presence and exteof internal

decayin each subjet treéd stem The readinggienerallyoccurred at the following height intervals in

inches above grade: 4, 22, 40, 38d 76 (On tree #6354,

above grade due to the presence of decay vibigleer on

we took an additional reading at 94 inches
the trunk.Interpreting the resultsf sonic

tomographyto determine risklepends on species characteristics and circumstancessspobximity to
targets length andoreadth ofany decay columrdiscoveredand other risk factors observed in a visual

inspection

Equipment Description

The PICU® Sonic Tomograplu s es sound

wayves

to investigate a

visual inspection reveals external evidence that provides a basis for the examination. The arborist installs
a series of nails arodnthe tre, just through the bark in contact with the sapwaaut tapson one of

them activat. the sound

ng

waves t hat travel to t

sonic velocity, which is correlated to wood density. The resultingrdolage provides perceages of
sound and decayed wooResearchhas shown this instrument to have a high degree of accuracy in

idertifying internal decay presen¢&ilbertandSmiley2004)

ROOT COLLAR AND UPPER ROOT PLATE EXCAVATIONS

Using highvolume air, we excavated filand native soifrom around the lower trunk and root collar,
extending out approximately 5 fe@vhere practicalfo expose a partial root plate. Our goal included
ability to examineas much of theindersides of buttress ro@nd the areas extendingto the root plate
as practicalsinceconcealedlecaycanbegin in thes@reasand can b@bscuredoy healthy tissue above

the decay(Shigo1991)

Trunk Area P

|

~

as 11y
Root Collar Area
“; rh}—)\s
< 2 f
Root Plate Area - ﬂ}&_‘_ﬁ_ﬁf
> 4 Maximum height
of soil or mulch

t

h

I
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Equipment Description
See description of Airspa@au nder A Root doabkbo¥E®cavati on

RESISTANCE DRILLING
We used the IML Resistograpgh sample wod density on buttress roots where conditions suggested
possibility of decayThe PICUS Sonic Tomograpvas not practical for this purpose

Equipment Description

The IML Resistographmploys a fine drill that encounters variable amounts of resistance that reflect
structural condition of the cell walls, variations between early and late wood in the growth rings, and
other chaacteistics. The internal conditions that the drill encountare translated into a graph by
mechanical and electronic sensd@unster ND). The IML Resistograph has been shown to allow
accurate quantitativer@dictions of decay in a trédohnstonet al.2007)

IML Resistograph readings are scribed onto pressarsitive metered paper, read right to left. An
example of an IML Resistograph reading is below:

A ey facke
{ £ i /L*“"vJWJJ il [ ] ",9 28¢
1 \A«M’ A | | [ [ | -
3 | ! v "W/'w\)‘ -] . A st
L i / "“\,-.r""w\_\
| 8 1 ! ‘:-—0\ -~
Inner Wood Bark

Findings

SITE ANALYSIS FINDINGS: EXCAVATING FOR ROOT PRESENCE IN THE OUTER ROOT ZONE

We excavated a trench along the outer edge of the sidewalkdbaitlithe foot of the retaining wall
around tree #6356a di st ance of approximately ten feet fro
were approximately 10 inches wide, 16 inches deep, and 15 feet long. The decomposed granite and soil
although dry ad compactedblew out of the trench easilyOnce below this compacted depth,
investigation uncovered a healttppoking network of lateral and finer roots that likely belonged to trees

#6355 and 6356Although pecan roots can grow long distaneaglothert ees 6 r oot s mi ght
among thesethe presence of roots is importantheir presence also indicatesil conditions favorable

for root growthat this depth



View of lateral and finer roots just
outside theiglewalk

SITE ANALYSIS FINDINGS: COMPACTION

The area between Trees #6346 6358 provided a representative sample for determining the extent to
which heavy foot traffic compacted soil in the timirt. As stated previously, we collected the sample
from below the 812 inches of decomposed granitée lab result¢found in tre Appendix)indicated that

the sample was silt loam/clay loam with a density of 1.670 gheis. compaction level would suppress
root growth.

TREE ANALYSIS FINDINGS

Tree#6354 70T 0 $" (

The rootcollar excavation on this tree showed thattress rootextending below the retaining wallhe
wall and sidewalk did not appetr have obstructed the rooRatches oflecomposingark on some of
the roots were visible, andrge crown galls appeared on sonaé the roots.Since bark irritation and
crown galls can signal concernsve decided to obtain a Resistograph fiegdon the buttress rootshé
resultsshowed no presence of decay. Exeavationalsouncoveredan abandoned utility pipe close to
the buttress roots.
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\ Tree #6354

(upper leftphoto).

N\

Results 6PICUS Sonic Tomograp¥Wood Imaging
Tree #6354

Inches Above Grade %Solid Wood % Damaged Wood

Red arrows show roggrowth extending below
the retaining wall and concrete. Also visible i
photo are patches of decomposing bark

(yellow arrow), crown galls, previous soil line
(orange arrow), and proximity to bath house

77 12
82 2
93 0
99 0
92 1
neé HHE nne 58¢ TCE dn €
Tree 6354 Sonic Tomography Results
Lowest Percentage of Solid Woo
Radar Tomography Results 10

Lowest Percentage of Solid Wood= 53% at 10 feet




