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FIVE TREES AT BARTON SPRINGS POOL TREE COURT: A CASE STUDY 

Introduction and Assignment  

Background  
 

The City of Austinôs Master Plan for improving Barton Springs Pool included a tree assessment 

performed by Davey Resource Group (Davey), which submitted its findings in March of 2009. Daveyôs 

recommendation to remove 28 trees generated enormous public reaction. A month later, the Save Our 

Springs Alliance (SOS) asked Consulting Arborist Don Gardner to conduct an independent assessment of 

the trees targeted for removal. His findings called for fewer removals and more investigation of 

questionable cases.  

 

In May of 2009, Bartlett Tree Experts (Bartlett) responded to a City of Austin Request for Proposals 

(RFP) to conduct a further assessment of 16 trees at Barton Springs Pool. Per the Scope of Work, Bartlett 

proposed thorough inspections of root collars; buttress, structural, and fine roots; lower and upper trunk 

condition; and crown condition. Bartlett did not secure this project, and we understand that the City of 

Austin chose not to award any contract on this RFP due to budgetary constraints. 

 

In June of 2009, after further discussion among all interested parties, the City of Austin reduced to three 

the number of trees to be removed ï all located in the childrenôs playground. 

Raised Consciousness: An Assignment Evolves 
 

Daveyôs controversial assessment led to a community conversation that suggests good things for Austinôs 

trees. Energizing much of that conversation, Don Gardner led a group of citizens, which included City 

Arborist Michael Embesi, on a tour (recorded on YouTube; link to introduction at 

http://www.youtube.com/watch?v=vdF5sR9VeD0) of selected subject trees. Mr. Gardner offered frank 

instruction on tree biology, impacts of construction, thorough risk assessment methods, need for better 

funding of urban forestry management, and other topics. 

 

In October of 2009, a concerned citizen acquainted with Bartlett called us to discuss the Barton Springs 

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

did not show evidence of a thorough below ground examination. The Davey report states that ña visual 

inspection of the quantity and density of both smaller feeder and larger anchor roots within the drip-line 

of the treeò was used in the assessment, as well as ñSoil excavation using the air spade revealed that most 

trees have greatly diminished feeder roots, possibly resulting from high soil compaction (foot traffic) and 

high clay content of the soilò.  Although the Davey Report provided much useful information, issues 

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, above-ground tree. 

 

A short time later, Patrick Brewer met with Walter Passmore, Austinôs Urban Forester, who expressed 

concern about what impact renovations at the pool entrance would have on the already stressed trees in 
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that area. The City would need to budget for tree protection during construction, but without having 

thoroughly examined root collars and the critical root zones, how could the City be sure that protecting 

these trees was a prudent use of public funds?  

 

The Master Plan budget was tightly allocated. Any tree-care measures adopted from the Davey and 

Gardner recommendations would claim budget share or add cost. The raising of public consciousness that 

began with the Cityôs requiring a tree assessment resulted in a collective desire to make good decisions 

for trees. Recognizing that root collar excavations and root plate and site examinations would 

  

 facilitate discovery and better decision making, 

 facilitate developing a model for the potential effectiveness of a referee study 

 likely improve tree health by removing fill from around root collars, 

 add to our knowledge bank regarding pecan tree response to these conditions, and 

 contribute to the City of Austinôs laudable efforts to improve urban forest management at this 

high-traffic park, 

 

Bartlett Tree Experts decided to donate root collar excavations and root plate examinations of five trees in 

the critical tree court at Barton Springs. We also donated excavation, examination, and analysis of site 

conditions in selected areas related to those trees, especially where root collar condition warranted 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 Bartlett recognizes that a thorough tree assessment includes examining the crown for conditions 

such as dead branches, hangers, dense branch ends, abrupt bends, previous failures, weakly attached 

scaffold limbs, lightning injury, and evidence of decay, this assignment focuses on discovery in the 

trunk, root collar, upper root plate, and other conditions below ground. For various reasons, a tree with 

a stressed root system can look healthy, while its root collar or structural roots (root plate) deteriorate.  

Decay and defects in this area between the trunk and lateral roots can dramatically affect tree stability.  In 

the case of this reportôs subject trees, no evidence existed that any excavation of the root collars had been 

performed, yet this procedure would yield essential evidence of the condition of one of the treeôs most 

important regions.  Also it was important to make sure that the area we excavated and examined for site 

conditions was large enough to capture any root presence, given the species characteristics of deep root 

growth in alluvial soils. Of additional interest in this analysis was a tree-by-tree comparison of Radar 

Tomography used in the Davey assessment with the Sonic Tomography techniques used more commonly 

by Bartlett.  With these considerations in mind, our goals and objectives emerged as follows: 

GOALS 

 

The goals of this discovery are to 

 contribute to the body of knowledge regarding species response to these unique site conditions, 

 increase the likelihood of improving the health of the subject trees, 
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 aid in tree preservation decisions in anticipation of tree court site alterations, and 

 suggest a model for the potential benefits of a referee examination. 

 

OBJECTIVES 

 

The objectives for meeting the above goals are to 

 determine the level of soil compaction in the tree court by obtaining a soil density test; 

 assess whether lateral and finer roots are present (and, if so, in what condition) in locations away 

from selected subject-tree root plates by air excavating an area large and deep enough to account 

for species characteristics of root growth; 

 determine condition of root collars and upper root plates by excavating these areas of the subject 

trees (Leaving excavated soil off the root collars will increase likelihood of improving tree 

health.); 

 discover any decay presence in buttress roots (where evidence suggests it) by performing 

Resistograph testing; and 

 ascertain extent of internal sound wood on trunk locations of subject trees by using PICUS sonic 

tomography and to assess how results compare with those that Davey obtained by using the Tree 

Radar Unit. 

Species Background and Subject Trees 
 

Native to about 150 Texas counties, the pecan tree is the largest of the hickories and can grow anywhere 

in the State.  Indigenous to river bottoms, the pecan will grow on any well-drained 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 tools (from Bartlett Tree Research Laboratory PHC Program Report 

1999).   

 

While a failure profile for pecan trees has not been developed, arborists know through observation that 

the tree is prone to branch failure due to heavy branch ends, poor tree structure, and added weight from 

large nut crops.  

 

The list of subject trees for this assignment follows: 

 

 

Bartlett Tree # 

(same as Cityôs #) 

Corresponding 

Davey # 

Covered by 

Gardner Assessment 

DBH Tree Name 

6354 15 No 50 Pecan (Carya illinoensis) 

6355 14 No 36 ñ 

6356 13 No 32 ñ 

6358 11 Yes 36 ñ 

6359 10 Yes 32 ñ 
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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 is 351 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 rest of it ï all to the City 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 childrenôs playground, among other attractions. 

 

The Pool  

One of four natural springs located at Zilker 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 the bathhouse in the 1940s. The poolôs water temperature, fed by the 

Main Barton Spring, stays approximately 68 degrees making it a popular year-round swimming 

destination. 

 

The Tree Court 

Providing entry to Barton Springs Pool, the tree court attracts many visitors. They pass near the turnstile 

exit to the ticket office, which is connected to the bath house. On the other side of the tree court, covered 

picnic tables occupy the area outside a refreshment stand, which defines the eastern border of our study 

area. The soil surface, composed largely of decomposed granite, appears well worn by years of heavy foot 

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

trees and provides a basis for describing their environment:  
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TREE COURT DIAGRAM 

(not to scale) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Immediately apparent to an arborist is not just the presence of mature pecan trees growing in this busy 

site, but also the conditions in which they have been growing for many years. Several of the trees show 

little or no root flare, are planted among stone retaining walls and tree rings, and grow in soil trampled by 

years of public foot traffic. These observations support the need to thoroughly examine root collars, root 

plates, and site conditions, including soil density and any presence of roots outside the root plate into 

what would normally be the critical root zone. We now proceed to more specific observations of the 

subject trees. 

Description of Subject Trees  
 

We limit our observations to the parameters of the assignment - the trunk, root collar, and critical root 

zone. Before the root collar excavations, all of the subject trees showed little or no root flare and had 

smaller plantings growing at each treeôs base, although Tree #6356 by the turnstile exhibited some flare 

on the east side where a buttress root extended outward. 

 

TREE #6354 

Located at the northeast corner of the bath house, this tree grows in a slightly raised planting bed. A low 

retaining wall about 18 inches tall borders the bed.  

Ticket office and bath 

house. (Partial drawing; 

building extends further 

west.) 

To Nearby Parking 

Turnstile 

Refreshment 

Stand 

Picnic table area 

To Pool 

 6354 

6355 
6358 

6359 6356 

Soil Sample 

Location 

Planting Bed 

 

N 
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TREE #6355 

Growing in the same planting bed as Tree 6354, this tree is additionally encircled by a stone ring of 

approximately 6.5 feet in diameter.  

 

TREE #6356 

Located by the turnstile, this tree grows in a separate planting bed surrounded by a retaining wall 

approximately 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 diameter and holds water 

during rains.  

 

Tree #6359 

Located east of Tree 6358 in a long rectangular planting bed near the picnic tables, this tree keeps 

company with smaller plantings that share the bed. 

Analysis  
 

This section presents the procedures and equipment we used to conduct analysis and the findings that 

resulted. The site examination, including trenching and bulk density testing, is presented first, followed 

by the sound-wave imaging of the trunk, the root collar and root plate excavations, and, finally, resistance 

drilling of buttress roots.  

Procedures  and Equipment  

SITE ANALYSIS/ROOT ZONE EXCAVATION 

We used the Airspade® to excavate trenches outside tree walls and sidewalks near the pool entrance to 

determine presence, depth, and condition of structural, lateral, and finer roots. We continued excavations  

to a sufficient depth to make a thorough evaluation of lateral root density.  We stopped excavating once 

we encountered substantial root presence. 

Equipment Description  

The Airspade® is a hand-held tool that uses compressed air to excavate soil and dig trenches without 

significant harm to the 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. Decomposed granite, which we found to exist above the soil to a depth of 8-12 inches, was 

removed prior to taking the soil core.  The sample was sent to the Bartlett Tree Research Laboratory for 

analysis. Bulk density measures the dry weight of a given volume of soil  and is a standard measure that 

soil scientists use to quantify degree of compaction. Often expressed as grams per cubic centimeter, solid 

rock has a density of 2.6 g/cc while water has a density of l g/cc (Smiley 1999).  
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Equipment Description  

The bulk density sampler is an impact-driven tool that accommodates collection of a soil ñcoreò adequate 

for drying and weighing. 

IMAGING OF DECAY 

We used sonic tomography (sound-wave imaging) to obtain readings of presence and extent of internal 

decay in each subject treeôs stem. The readings generally occurred at the following height intervals in 

inches above grade: 4, 22, 40, 58, and 76. (On tree #6354, we took an additional reading at 94 inches 

above grade due to the presence of decay visible higher on the trunk.) Interpreting the results of sonic 

tomography to determine risk depends on species characteristics and circumstances, such as proximity to 

targets, length and breadth of any decay column discovered, and other risk factors observed in a visual 

inspection.  

Equipment Description  

The PICUS® Sonic Tomograph uses sound waves to investigate a treeôs internal condition. Typically, a 

visual inspection reveals external evidence that provides a basis for the examination. The arborist installs 

a series of nails around the tree, just through the bark in contact with the sapwood, and taps on one of 

them, activating the sound waves that travel to the other nail ñreceivers.ò The software calculates the 

sonic velocity, which is correlated to wood density. The resulting color image provides percentages of 

sound and decayed wood. Research has shown this instrument to have a high degree of accuracy in 

identifying internal decay presence (Gilbert and Smiley 2004).  

ROOT COLLAR AND UPPER ROOT PLATE EXCAVATIONS 

Using high-volume air, we excavated fill and native soil from around the lower trunk and root collar, 

extending out approximately 5 feet (where practical) to expose a partial root plate. Our goal included 

ability to examine as much of the undersides of buttress roots and the areas extending into the root plate 

as practical, since concealed decay can begin in these areas and can be obscured by healthy tissue above 

the decay (Shigo 1991). 

 

 

 

 

 

 

 

  

Root Plate Area 

Trunk Area 
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Equipment Description  

See description of Airspade® under ñRoot Zone Excavationò above. 

RESISTANCE DRILLING 

We used the IML Resistograph to sample wood density on buttress roots where conditions suggested 

possibility of decay. The PICUS Sonic Tomograph was not practical for this purpose.   

Equipment Description  

The IML Resistograph employs 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 characteristics. The internal conditions that the drill encounters are translated into a graph by 

mechanical and electronic sensors (Dunster ND). The IML Resistograph has been shown to allow 

accurate quantitative predictions of decay in a tree (Johnstone et al. 2007). 

 

IML Resistograph readings are scribed onto pressure sensitive metered paper, read right to left.  An 

example of an IML Resistograph reading is below: 

 

 

 

 

 

 

Findings  

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

We excavated a trench along the outer edge of the sidewalk that lies at the foot of the retaining wall 

around tree #6356 ï a distance of approximately ten feet from the treeôs trunk. The trench dimensions 

were approximately 10 inches wide, 16 inches deep, and 15 feet long. The decomposed granite and soil, 

although dry and compacted, blew out of the trench easily. Once below this compacted depth, 

investigation uncovered a healthy-looking network of lateral and finer roots that likely belonged to trees 

#6355 and 6356. Although pecan roots can grow long distances and other treesô roots might have been 

among these, the presence of roots is important.  Their presence also indicates soil conditions favorable 

for root growth at this depth. 

 

 

 

 

 

 

Inner Wood       Bark 
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SITE ANALYSIS FINDINGS:  COMPACTION  

The area between Trees #6356 and 6358 provided a representative sample for determining the extent to 

which heavy foot traffic compacted soil in the tree court. As stated previously, we collected the sample 

from below the 8-12 inches of decomposed granite. The lab results (found in the Appendix) indicated that 

the sample was silt loam/clay loam with a density of 1.670 g/cc. This compaction level would suppress 

root growth. 

  

TREE ANALYSIS FINDINGS 

Tree #6354 ɀ ωτȱ $"( 

 
The root collar excavation on this tree showed the buttress roots extending below the retaining wall. The 

wall and sidewalk did not appear to have obstructed the roots. Patches of decomposing bark on some of 

the roots were visible, and large crown galls appeared on some of the roots. Since bark irritation and 

crown galls can signal concerns, we decided to obtain a Resistograph reading on the buttress roots. The 

results showed no presence of decay. The excavation also uncovered an abandoned utility pipe close to 

the buttress roots.  

 

View of lateral and finer roots just 

outside the sidewalk  
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Results of PICUS Sonic Tomograph Wood Imaging: 

Tree #6354 

Inches Above Grade %Solid Wood % Damaged Wood 

4 77 12 

22 82 2 

40 93 0 

58 99 0 

76 92 1 

 

 

 

 

 

 

 

 

 
        пέ   ннέ        плέ     58έ          тсέ         фпέ 

Tree 6354 Sonic Tomography Results 

Lowest Percentage of Solid Wood= 77% at 4ò above Grade 

Radar Tomography Results 

Lowest Percentage of Solid Wood= 53% at 10 feet 

 

 

Tree #6354 

Red arrows show root-growth extending below 

the retaining wall and concrete. Also visible in 

photo are patches of decomposing bark 

(yellow arrow), crown galls, previous soil line 

(orange arrow), and proximity to bath house 

(upper left photo). 

 


