The 2009 Community Improvement District Street Tree Inventory Report
The following report is derived from data obtained during both a 2005 Streetscape Inventory and a 2009 Streetscape Inventory conducted by the Landscape Supervisor of the Partnership for Downtown St. Louis.   The Downtown St. Louis Community Improvement District (CID) created a full time Landscape Supervisor position in May of 2005.  An ISA Certified Arborist (Municipal Specialist) with a B.S. in Urban Forestry was hired to fill this position.  The data from the 2005 inventory allowed the CID to create goals and direct tree care.  The data from the 2009 inventory has assisted the CID in evaluating the effectiveness of the goals and practices implemented since 2005 and has allowed for additional goals to be created.  Please refer to the document entitled “Tree Management Goals” for a brief and precise list of these goals.  The CID has been awarded two $10,000 matching grants for tree planting from the MO Department of Conservation since 2005.
Since the 2005 inventory, 91 new tree wells have been installed in CID sidewalks (during construction), 435 trees have been planted, and the overall condition rating of good or better has increased from 66% in 2005 to 73% in 2009.  
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Tree Condition by Size
In 2005, we determined the only tree sizes which were performing at or above average were those that were 4-8” dbh (diameter at breast height).  In 2009, we determined that the tree sizes performing at or above average are 2-20” dbh.  From our data in 2005, we determined new trees (4” dbh or smaller) were not being adequately cared for during establishment and that trees which did become established were decreasing in condition as they were reaching just 8” dbh.  In 2009, we see that our added care for new trees has paid off for the 2-4” dbh size class but not for trees under 2” dbh.  We also see that trees are not decreasing in condition until they reach 20” dbh, rather than 8” dbh.  So while we can assume that our increased tree care efforts have been paying off, we can also assume that new trees under 2” dbh may become subject to vandalism or other unknown impediments to establishment and should therefore not be planted.  Trees which are at or over 20” dbh are outgrowing their available root space, so a decline in condition is expected.
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We can see from the preceding chart that our tree population consists mostly of small to medium sized trees.  This is due to the limited root space that street trees have.  Consider that the mass of the branches of a tree that we see above ground would normally equal the mass of roots below ground.  As you can imagine, as our trees get larger they become stressed because the root system does not have the space to continue to grow.  Refer below to the information about tree well size.
Tree Well Size

In the 2009 inventory, we recorded tree well size.  The following table shows a break down of the usage of different tree well sizes.

	Tree well size in feet
	Occurrence

	3x4
	7%

	3x6
	2%

	4x4
	28%

	4x5
	5%

	4x6
	13%

	4x10
	4%

	5x5
	11%

	6x6
	7%

	Planting Strip
	19%

	Other
	4%


The average street tree lives only 7 years.  The most limiting factor in the lifespan of a street tree is the lack of soil volume for the roots.  A canopy that has a 20 foot wide spread needs 628 cubic feet of soil.  This same tree needs 400 cubic feet of soil if irrigated.  The most common size tree well in the CID is 4x4.  Since trees use mostly the top 3 feet of soil, our 4x4 tree wells have only 48 cubic feet of soil volume.  If we translate this in reverse, our 4x4 tree well will only support a tree that has a canopy diameter less than 6 feet.  New technology exists that can support pavement AND usable soil for tree roots.  The Silva Cell allows for soil volume underneath pavement with any size tree well opening.  When funding is not available for the use of the Silva Cell, planting strips, where two or more trees share one larger root space, is the ideal option.  The 2009 inventory found that 86% of trees in a planting strip were in good or better condition, compared to our 73% average.  A great example of how trees do better in planting strips is the southeast corner of the New Busch Stadium.   Here you can compare the appearance of the same species, purchased from the same vendor, planted at the same time by whether they are in a tree well or planting strip.  The difference is obvious.  Finally, when planting strips are not available, the largest possible tree well should be used.  Of the new tree wells built since 2005, 80% are 4x8 or larger compared to the average of 41%.
Species Diversity

Species diversity is a common factor included in the evaluation of the health of an urban forest.  The “10-20-30 rule” was established partly as a reaction to the Dutch elm disease epidemic but also because high density species populations are more prone to disease and pest problems.  The 10-20-30 rule states that no urban forest shall consist of more then 10% of a given species, 20% of a given genus, nor 30% of a given family for maximum protection against new or old pest outbreaks.  Consider that the emerald ash borer, which is our newest epidemic, will wipe out all of our ash trees.  Ash is currently at 10% of our population at 119 trees.  When this epidemic kills our ash trees, replacing them will be a manageable task.  But consider if this new epidemic was targeting the maple trees instead.  Maples are currently at 22%, replacing 263 trees is a much larger feat.  Also consider that in our 2005 inventory, honey locust was at 24% and is now at 12%.  The performance of the honey locust has increased by 20% since 2005.  The honey locust trees are/were infected with a scale insect that favors high density populations.  So the 10-20-30 rule is not just to make replacement of a given species less costly, but to keep insect and disease pest problems to a minimum.  In general, the species diversity of downtown has increased since 2005 with an increase from 12 species to 19 species.  In 2005, the four most predominant species took up 77% of the population, and in 2009 the four most predominant species take up 60% of the population.  Three of the four most predominant species decreased in population, but the maple increased in population.  In 2005, the maple was performing 5% below average.  In 2009, it is performing 8% below average.  But because we can compare data from 2005 and 2009, we know that 20% of the maples we had in 2005 have been replaced.  Since we know that few maples have been removed because of construction, we can assume that 20% of our maples from 2005 have died.  Our performance rating only gives a partial picture.  The maple is perhaps the most popular tree within the general public.  Care should be taken to educate the public in reducing the use of the maple as a street tree in downtown.  
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Sidewalk Damage

Determining sidewalk damage by tree roots is a subjective visual inspection.  Overall, it was determined that 113 (9%) of our tree wells have sidewalk damage from tree roots.  Of this, 80% are associated with tree wells that are smaller than 4x8.  Ash and honey locust were the most common species associated with sidewalk damage but these are also the two species with the highest percentage of large trees.  Using larger tree wells or the Silva Cell will help to defray sidewalk damage.  
Irrigated Tree Wells

We only have 133 irrigated tree wells.  Our statistics may not be accurate because only 4 species of trees are in irrigated tree wells and 44% of the irrigated trees are 2-4”dbh.  But it is still worth mentioning that 81% of trees in irrigated tree wells are in good or better condition.  But this may have more to do with the size and species of tree in these tree wells.
The Annual Benefits of CID Trees

The USDA Forest Service provides a peer-reviewed software suite, called i-Tree, that provides urban and community forestry benefits assessment tools.  This software makes use of the CID tree inventory to, “quantify and put a dollar value on the trees’ annual environmental and aesthetic benefits, including energy conservation, air quality improvement, carbon dioxide reduction, and stormwater control.”  Here are some highlights of the information obtained by using this software with our inventory.

Our trees:

· Intercept 1,059,215 gallons of rainfall a year 
· Intercept 704 pounds of air pollution a year
· Sequester 93,796 pounds of CO2 a year 

· And store a total of 688,118 pounds of CO2
According to the EPA’s estimate that the average gallon of gasoline burned in a car releases 19.4 pounds of CO2, our trees are storing the equivalent of 35,470 gallons of CO2 gas emissions, and sequester an additional 4,834 gallons of CO2 gas emissions per year.  These benefits, along with other benefits, are calculated as a total annual benefit of our entire CID urban forest of $45,646.  The replacement value of the entire CID urban forest is also calculated.  This is the estimate of the cost to replace every tree with a tree of equal size and kind.  This is $501,708 or an average of $430.65 per tree.  
What may be more apparent are the benefits we experience every day.  Greenery helps our downtown to be more inviting and creates a welcoming perception.  Research also indicates that greenery reduces some types of crimes, increases a feeling of community, and gives consumers an incentive to linger longer and spend more.
Evaluation of the Performance of Individual Tree Species 
Ash

We must consider that an exotic insect which kills ash trees has been reaching epidemic proportions in the eastern United States and has now been observed in Illinois and Missouri.  The only control for this epidemic is quickly removing and disposing of infected trees.  In 2007, the Missouri Department of Conservation awarded the CID a “TRIM GRANT” to remove 25 ash trees and replace them with alternate species.  But since it is no longer an accepted arboriculture practice to plant ash trees because of the expected spread of this epidemic, the performance of the ash tree is of little consequence.  What is of concern for us is how much of our street tree population is comprised of ash trees since we can expect to lose these trees in the near future.  In 2005, we had 186 ash trees.  In 2009, we have 119.  This is a decrease from 17% of our population to 10%.  When our ash trees succumb to this epidemic, we can reasonably replant these tree wells with other tree species.

Elm

The elm is a large shade tree which requires ample canopy space.  

100% of the elms in 2005 were in good or better condition (average was 66%).

90% of the elms in 2009 are in good or better condition (average is 73%).

Zero elms have died since 2005. 

The data and observations indicate that not only is the elm an excellent tree for downtown but this tree also grows very fast.  This species has few problems and is gaining in popularity.  The CID planted 44 elms since 2005, but a total of 76 have been planted after construction by others. 

Ginkgo

The ginkgo is a large tree but with a more compact canopy then the elm or hackberry.

80% of the ginkgos in 2009 are in good or better condition (average is 73%).

The ginkgo is doing very well in downtown.  It does not grow as fast as the elm or hackberry.  But it is a unique tree with different characteristics which set it apart from other trees.  It should continue to be used and observed.

Hackberry

The hackberry is a large shade tree that requires ample canopy space.

79% of the hackberries in 2009 are in good or better condition (average is 73%).

This species also grows fast and has few problems.  It is worth continuing to use and observe the performance of this tree in downtown.  

Honey Locust

52% of the honey locusts in 2005 were in good or better condition (average was 66%).

72% of the honey locust in 2009 are in good or better condition (average is 73%).

We lost over half of our honey locusts since 2005.  The performance rating in 2009 is much closer to the average than the performance rating of 2005.  We now have fewer honey locusts that are older and larger.  The smaller population size may also be helping in the reduction of the scale insect problems we have had with this tree.  These two factors may be contributing to the increased condition rating since 2005.   It is best to avoid planting this tree because of the performance problems we have had and especially considering it is over our target of only 10% of our tree population. 

Linden
55% of the lindens in 2005 were in good or better condition (average was 66%).

53% of the lindens in 2009 are in good or better condition (average is 73%).
38 of our lindens were removed (and replaced with other species) during construction around the Citygarden.  Only 7 lindens died between 2005 and 2009.  However this is still about 8% of the population.  And given the consistent performance rating that is well below average, we should no longer consider the linden for downtown.

Maple
61% of the maples in 2005 were in good or better condition (average was 66%).

66% of the maples in 2009 are in good or better condition (average is 73%).

When considering how many maples have been planted since 2005 (89), about 20% of our maples have died since 2005 even though the population has increased.  There have not been any significant maple removals due to construction, so it can be assumed removals have been due to mortality.  The performance of the maple has also been slightly below average.  But the tree still remains popular.  We need to find an alternate species and avoid planting additional maples.  The most attractive feature of the maple tree is it’s fall color, however, there are plenty of other trees that have attractive fall color.  If we can decrease our maple population to a point where we no longer have to worry about it being over-used, we should then consider many other varieties of maple trees that have a much better reputation as a street tree.  The maples currently planted are cultivars of the hybrid between the red and silver maple.  The hedge and amur maple have much better reputations as street trees.

Pear
84% of the pears in 2005 were in good or better condition (average was 66%).

74% of the pears in 2009 are in good or better condition (average is 73%). 

Unfortunately, the Bradford pear has a very poor reputation for soft wood and a high probability for large stem or whole tree breakage.  This tree is a liability, and some insurance companies no longer allow claims of homes or cars damaged by the failure of a Bradford pear tree (even during storms).  The City of St. Louis has claimed it illegal to plant this tree in any sidewalk or Right-of-Way.  It should not be planted in downtown where any branch or tree failure will almost certainly cause property damage or personal injury.

Serviceberry

The serviceberry is a small to medium tree that tolerates complete shade.

The population in 2005 was 0.

The population in 2009 is 44, comprising 4%.

50% of the serviceberries in 2009 are in good or better condition (average is 73%).

The CID attempted the serviceberry in the hopes of finding a good tree for locations that are completely shaded with little canopy space such as in the Central Business District.  Enough serviceberries have been planted to get an indication of its performance.  However, 42 of the 44 serviceberries have been purchased by one grower.  It is possible that serviceberries from another grower may perform better.  But at this time, it appears they are not doing as well as expected.

Zelcova

88% of the zelcovas in 2005 were in good or better condition (average was 66%).

92% of the zelcovas in 2009 are in good or better condition (average is 73%). 

At first glance, the performance rating of the zelcova indicates that the tree is doing very well in downtown.  However, what could only be determined after comparing two inventories and from personal observation, is that the tree reaches a certain size/age and then dies quickly.  Even though the population has increased by 9 trees, 59 have been planted.  That is a mortality rate of 50%.  This tree appears very healthy but then quickly perishes.  That is why the condition ratings do not adequately indicate the poor performance of this tree.  This is also somewhat reflected in the change in size class from 2005 to 2009.  Now, 81% of the trees are in the smallest size class where in 2005, only 51% were.  We have been planting this tree with the expectation that it will do well.  But there are few zelcovas in downtown that have reached a size any bigger than say 20-25 feet tall.  This tree normally reaches 50-80 feet tall.  We should no longer plant the zelcova.

Other Trees
There are many other species that have been planted in downtown but whose numbers are too low to determine any statistically significant information.  Since 2005, the CID has started to experiment with other species that have a good reputation as urban tolerant street trees.  Among them is the golden raintree, the hornbeam, the Japanese tree lilac, a few varieties of oak, the London plane tree, and the tuliptree.  Just from initial observation, the golden raintree and the tuliptree seem to be doing very well.  But their numbers are just 10 or fewer.  These trees together add up to about 5% of the population.

