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Introduction

The San Francisco Water Department manages the vegetation on the property adjacent to the Lake Merced Pump Station, located on Lake Merced Drive near Brotherhood Way.  The Water Department requested that HortScience, Inc. prepare a Tree Management Plan for the site.  This report provides the following information.

1. A tally of the trees growing on the site by species and size class.

2. Profiles of the growth characteristics and maintenance requirements of the dominant tree species growing in the site.

3. Note any pests of diseases of trees and make recommendations for managing them.

4. General maintenance specifications for the dominant tree species and specifications for individual trees where needed.

5. Prioritized list of recommended maintenance activities for specific trees including estimates for the cost of implementation.

Trees with specific maintenance recommendations were marked with a numbered aluminum tag.  Tag locations are shown on the Tree Location Diagram in the Exhibits section.  Tag numbers are discontinuous because the same tag set was used to mark trees for a separate Tree Preservation Report.

Description of Tree Population

The tree survey was conducted on November 8, 2001.  Two hundred and forty-four trees were tallied, representing five species (Table 1).

Monterey cypress was the most common species tallied with 147 trees (60%of the population).  Monterey pine was the second most-common with71 (29% of the population).  Blue gum was the third most-common with 21 (9% of the population).  The other two species had three or less each.

None of the species were native to the area; all were planted exotics.

[image: image2.wmf] Table 1: Tree Species and Size Class

Species

Total

Common name

Scientific name

<12"

12"-24"

25"-36"

>36"

Sydney golden wattle

Acacia longifolia

2

 

2

Monterey cypress

Cupressus macrocarpa

68

30

38

11

147

Blue gum

Eucalyptus globulus

10

5

2

4

21

Flowering gum

Eucalyptus ficifolia

1

1

1

3

Monterey pine

Pinus radiata

30

25

13

3

71

Total # Trees

111

61

54

18

244

Percent of population

45%

25%

22%

7%

100%

Trunk Diameter


The condition of the trees was variable.  The Monterey cypresses, the dominant species on the site, were generally in good condition and are well adapted to the sandy soil and cool climate the site offers.  Exceptions tended to be trees with structural defects rather than poor health.

The Monterey pines, the second most-common species, were often infested with pine pitch canker, and many of the trees were in severely declining health as a result.  The disease-affected trees tended to be those growing on the north slope above the generator house, and an additional group at the southeast corner of the site adjacent to Lake Merced Boulevard.  The Monterey pines growing on flat ground near the pump building and other structures are in much better health, although some show disease symptoms as well.

The blue gums are in good health and are generally well structured.

Few of the trees on the site have been pruned.  Clearance pruning around buildings and roads appear to have been the only maintenance activities performed.  

Tree Care Profiles

The following profiles of the major species on the site include information on the native range, growth and development, pests and other problems, failure patterns, and management guidelines. 

Monterey cypress (Cupressus macrocarpa)

· NATIVE RANGE
Native to the Monterey peninsula.  Grows fast to 100’ or more in San Francisco, where it is well adapted to the climate and soil.

· GROWTH and DEVELOPMENT
Tall and narrow in youth, its crown becomes broad and full when open grown.  In group plantings its trunk remains narrow with foliage concentrated in the upper crown.

· PESTS and PROBLEMS
Cypress canker (Seiridium cardinale) primarily affects young trees.  

· FAILURE PATTERNS
Branch failures are the most common problem with Monterey cypress.  Decay-related root failures occasionally occur in over mature trees.

· MANAGEMENT
Prune to remove dead branches and reduce weight on horizontally oriented branches heavily end weighted with foliage.  

Monterey pine (Pinus radiata)

· NATIVE RANGE
Confined to small areas around the Monterey Bay Area, CA.  This area has sandy soils, high humidity, heavy summer fog. Maximum life-span:  120 - 150 years (?) in native range. Fully mature at 60 - 80 years.  Grows to 80 - 100' in height.

· GROWTH and DEVELOPMENT
Typical, pyramidal form of most conifers.  Fast-growing (4 - 8') per year, particularly with irrigation.  Often planted in dense stands (6 - 10' on-center).  Develops poor crown form with age.  Matures in east section of San Francisco Bay Area at 40 - 60 years; 25 - 30 years in Central Valley.

Possesses some tolerance to shade.

· PESTS and PROBLEMS
Pine pitch canker (Fusarium subglutinans).  Severe infestation moving through plantings. Often fatal.  No practical control procedure.

Sequoia pitch moth (Synanthedon sequoiae) - largely cosmetic damage occurs in warmer parts of the Bay Area.

5-spined engraver beetle (Ips paraconfusus).  Infestations often fatal.  Vigorous trees more resistant.  Control through tree vigor (irrigation, winter pruning, control of red turpentine beetle).

Red turpentine beetle (Dendroctonus valens).  Problematic, can be fatal.  Control through tree vigor & preventative spray. 

Western gall rust (Endocronartium harknessii).  Generally considered cosmetic.  Large cankers are important structural defects, particularly when associated with decay.

Aphids, scale & mites.  Largely cosmetic.

Moderately tolerant of disturbance from construction & root cutting.

· FAILURE PATTERNS
Branch:  monitor heavy lateral limbs.  Failure associated with tall trees exposed to wind.

Trunk:  associated with high, dense crowns on tall trees, exposed to wind.

Root:  associated with heavy crowns & girdling roots.

Decay not usually associated with failure.

· MANAGEMENT
Limit use of this species due to pitch canker.  Do not replant at this time.  Look towards use of resistant species in the future.

Requires summer irrigation outside of native range.

Prune only during winter months; limit amount of foliage removed.  In reducing wind sail, thin lateral branches rather than limb up.

Check planting stock for girdling roots.

Use early structural pruning to develop good crown form.

Blue gum (Eucalyptus globulus)

· NATIVE RANGE
Forest landscapes of southern and eastern Australia and Tasmania.

Rainfall in native range, 25 - 50 in., in winter.

Low temperature tolerance to 15 deg. F?  Damaged in both the 1972 and 1990 freezes, including killed back to the ground.

· GROWTH and DEVELOPMENT
Large tree, 60 - 140 ft. tall with 35 - 60 ft. spread.and
Intolerant of shade.

Rapidly resprouts following cutting.

Successful throughout the SF Bay Area.Adapted to wide range of soil types and conditions;  salt and boron tolerant.

Intolerant of root cutting; moderate tolerance to construction impacts.

· PESTS and PROBLEMS
Eucalyptus long-horned borer (Phoracantha semipunctata).  Appears to preferentially attack stressed trees.



Produces large amounts of litter; can become a fire fuel problem.

Root & basal rots are common, particularly sulfur fungus (Laetiporus sulfureous) and oak root fungus (Armillaria mellea).

Other than long-horned borer, few insects are problematic.  Most significant may be blue gum psyllid (Ctenarytaina eucalypti).

· FAILURE PATTERNS
Branch failure in storms.  Hangers & hang-ups frequently occur.

Where multiple attachments form following topping or loss of central leader, these may be lost in storms.

May windthrow in storms with wet soils.

Whole tree and trunk failure at base due to decay.

· MANAGEMENT
Crown clean mature trees on regular basis; prune only in winter.

Inspect structure on regular basis.

When removing tree, treat stumps with herbicide to prevent resprouting.

Branch failures caused by weak attachments and branches heavily end weighted with foliage.  

Pest and disease presence

Monterey cypress, the dominant tree species on the Lake Merced Pump Station site, is relatively free of pests and disease when grown in the cool, marine influenced climate of western San Francisco.  Monterey pine, on the other hand, has many pests and diseases as noted in the preceding Tree Care Profile section.  

A well-developed infestation of pine pitch canker (Fusarium subglutinans) appears to be present in the Monterey pines on the site.  Symptoms of the disease include the death of cone-bearing foliage on the ends of branches in the upper crown, and in advanced stages free-running sap appears on the trunk.  Fifty-six (56) of the Monterey pines had symptoms of pitch canker.  This represents 79% of the Monterey pines on the site.  The diseased trees were located primarily on the south-facing slope north of the generator building (the north end of the site).  A secondary area of infestation was in the southeast corner of the site along Lake Merced Drive (trees #136, 137, and 138).  

Many of the affected trees have declined to the point that removal is recommended.  Exceptions are trees growing on the flat, low-elevation portion of the site.  These trees (#164, 165, 166, and 168) appear healthy although each has several branch-ends affected with disease symptoms.  This may be due to higher levels of soil moisture.

Pitch tubes of the red turpentine beetle (Dendroctonus valens) were present on some of the diseased Monterey pines (Figure 1).  This is likely an opportunistic pest that is taking advantage of the declining health of the trees affected by pine pitch canker.  Attempting to control this pest using chemicals is not recommended.  Removal of Monterey pines in declining health will eliminate most of them.
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While removal is recommended for the declining pitch canker affected Monterey pines, pruning is recommended for trees still in good condition as a means of disease management.  Specifications are given for this in the Tree Specific Maintenance Recommendations below.

Management of trees populations infected with pine pitch canker include the following:

· Prune Monterey pine trees in the winter when insects that spread the disease are less active.

· Clean tools used to prune trees with resinous cankers with a disinfectant ( such as Lysol brand disinfectant containing 50% alcohol).

· Do not fertilize Monterey pine trees, since young foliage is more susceptible to infection.

· Do not replant with Monterey pine.

General Maintenance Specifications

Maintenance of trees in urban areas, beyond staking and irrigation during the establishment period after planting, may involve pruning, fertilization, and pest management.

Pruning initially involves removal of deadwood as inner branches are shaded by new growth higher in the crown, and structural adjustment to remove weakly attached or otherwise unwanted branches.  This type of pruning is called crown cleaning and should be done on an as-needed basis for mature trees, ideally every three- to-five years.  

Many of the trees on the Lake Merced Pump station site are not in proximity to buildings or roads.  The site is fenced to prevent public access, and the slopes are so steep that it is unlikely staff members would venture onto them.  Only minimal maintenance of these trees seems warranted.

Urban trees also require pruning to clear their foliage of a variety of objects such as streets, sidewalks, stop signs, etc.  This is termed clearance pruning and may be done as needed.  

Tree-specific maintenance recommendations

The trees growing on the Lombard Street Reservoir site have been well maintained.  Maintenance recommendations are given for only 14 of the 121 trees on the site.  These trees were marked with coded aluminum tags.  The location of the tagged trees is shown on the Tree Location Diagram.  Two categories of maintenance are recommended: pruning and removal.

Pruning is recommended for 11 trees (Table 2).  Recommended pruning varies for individual trees, but includes crown cleaning, crown thinning, removal of broken branches, and clearance pruning.

Removal is recommended for 57 trees (Table 2).  Reasons for recommending removal is primarily due to the infestation of pine pitch canker in the Monterey pines.  A few trees were recommended for removal because of structural defects.

Each maintenance action is assigned a priority category.  Priority categories are defined as:

1. Immediate action required.  These items are either related to public safety and/or potential trunk or branch failures.  An example is tree #134, a Monterey pine with a leaning trunk.

2. Important but not urgent, second-category priority items may develop into safety-related problems resulting from declining health.  Many examples are present, such as tree #156 that is declining due to pine pitch canker.

3. Third-category priorities are issues of routine maintenance.  These may be performed on a five year cycle or deferred even longer if budget constraints require.  An example is crown cleaning for tree #163.

We recommend using either City crews or a tree service experienced in ornamental pruning, and that an I.S.A. Certified Arborist or Tree Worker be present at all times during pruning.  Tree services must have a State of California Contractors License for Tree Service (C61-D49) and should provide proof of workman's compensation and general liability insurance.

All pruning shall be in accordance with the Tree Pruning Guidelines (International Society of Arboriculture) and adhere to the most recent edition of the American National Standard for Tree Care Operations (Z133.1)

Pruning of Monterey pines should be done during the winter months to avoid attracting bark beetles.

Table 2: Recommended actions


[image: image4.wmf]No.

Species

Action

Priority

Comments

133

Monterey cypress

remove

2

Codominant stems; upper crown on larger 

trunk failed.

134

Monterey pine

prune

1

Crown leans east over path.; reduce crown 

on east side, reduce end weight.

135

Monterey pine

remove

1

Trunk bowed, leans easy over path.

136

Monterey pine

remove

1

Mostly dead; appears to be pitch canker 

victim (young tree).

137

Monterey pine

remove

2

Pitch canker symptoms; leans toward 

street.

138

Monterey pine

remove

2

Pitch canker symptoms; 9 galleries or red 

turpentine beetle.

139

Monterey pine

remove

2

Dead.

140

Blue gum

prune

3

Clean crown over road (2"+); reduce 

branch endweight on 2 branches over 

road.

141

Blue gum

prune

3

Clean crown over road (2"+); reduce 

branch endweight on 2 branches over 

road.

142

Blue gum

remove

1

Leans toward road; no roots on west side.

143

Monterey cypress

prune

2

Remove branch stub; clean crown.

144

Monterey cypress

prune

2

Raise crown over path and road to 20'; 

reduce length of branches above.

145

Monterey cypress

prune

2

Raise crown over path and road to 20'; 

reduce length of branches above.

146

Monterey pine

remove

2

Pitch canker symptoms; sap running on 

trunk. Additional 35 trees proximate to 

this location with same symptoms.

147

Monterey pine

remove

2

Declining health; leans toward generator 

building.

148

Monterey pine

remove

2

Declining health; leans toward generator 

building.


Table 2: Recommended actions (continued)
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149

Monterey pine

remove

2

Declining health; leans toward generator 

building.

150

Monterey pine

remove

2

Declining health; leans toward generator 

building.

151

Monterey pine

remove

2

Declining health; leans toward generator 

building.

152

Monterey pine

remove

2

Declining health; leans toward generator 

building.

153

Monterey pine

remove

2

Declining health; leans toward generator 

building.

154

Monterey pine

remove

2

Declining health; leans toward generator 

building.

155

Monterey cypress

remove

2

Grows on bank above generator 

building,leans.

156

Monterey pine

remove

2

Declining health; leans toward generator 

building.

157

Monterey pine

remove

2

Declining health; leans toward generator 

building.

158

Monterey pine

remove

2

Declining health; pitch canker symptoms, 

bark beetles.

159

Monterey pine

remove

2

Declining health; pitch canker symptoms, 

bark beetles.

160

Monterey pine

remove

2

Declining health; pitch canker symptoms.

161

Monterey pine

prune

3

Clean crown.

162

Monterey pine

prune

3

Clean crown.

163

Monterey pine

prune

3

Clean crown.

164

Monterey pine

prune

3

Clean crown.

165

Monterey pine

prune

2

Clean crown; remove branches with pitch 

canker symptoms; sterilize tools.

166

Monterey pine

prune

2

Clean crown; prune out pitch canker 

symptomatic branches.

167

Monterey cypress

prune

2

Clean crown.

168

Monterey pine

prune

2

Clean crown; prune out pitch canker 

symptomatic branches.

169

Monterey pine

remove

2

Dieback in upper crown; red turpentine 

beetle at base; general decline.


Estimated labor cost

We estimate that 761 labor hours are required to implement all the recommended actions, including hauling debris resulting from tree pruning and removal.  Labor hours by priority category are listed below:

   Category
Labor hours
Cost at $60hr.

Priority 1:
39 hours
$2,340

Prioirity 2:
644 hours
$38,640

Priority 3:
78 hours
$4,680

At $60 per hour of labor, the cost to implement all recommended maintenance actions would be $45,660.

Summary

We found a population of 244 trees at the Lake Merced Pump Station site, with five species represented.  The trees were generally in fair condition due to disease in the site’s dominant species.  

Maintenance actions were recommended for 72 individual trees in three priority categories.  Pruning was recommended for 14 trees; removal was recommended for 58 trees.  

The cost of implementing the maintenance recommendations was estimated to be $45,660.

HortScience, Inc.




Ed Brennan

Certified Arborist #WC-0105

Registered Consulting Arborist #373

Figure � SEQ Figure \* ARABIC �1�: Pitch tubes of the red turpentine beetle are obvious.  If numbers increase irrigation of Monterey pines in late summer is warranted.
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		No.		Species		Action		Priority		Comments

		149		Monterey pine		remove		2		Declining health; leans toward generator building.

		150		Monterey pine		remove		2		Declining health; leans toward generator building.

		151		Monterey pine		remove		2		Declining health; leans toward generator building.

		152		Monterey pine		remove		2		Declining health; leans toward generator building.

		153		Monterey pine		remove		2		Declining health; leans toward generator building.

		154		Monterey pine		remove		2		Declining health; leans toward generator building.

		155		Monterey cypress		remove		2		Grows on bank above generator building,leans.

		156		Monterey pine		remove		2		Declining health; leans toward generator building.

		157		Monterey pine		remove		2		Declining health; leans toward generator building.

		158		Monterey pine		remove		2		Declining health; pitch canker symptoms, bark beetles.

		159		Monterey pine		remove		2		Declining health; pitch canker symptoms, bark beetles.

		160		Monterey pine		remove		2		Declining health; pitch canker symptoms.

		161		Monterey pine		prune		3		Clean crown.

		162		Monterey pine		prune		3		Clean crown.

		163		Monterey pine		prune		3		Clean crown.

		164		Monterey pine		prune		3		Clean crown.

		165		Monterey pine		prune		2		Clean crown; remove branches with pitch canker symptoms; sterilize tools.

		166		Monterey pine		prune		2		Clean crown; prune out pitch canker symptomatic branches.

		167		Monterey cypress		prune		2		Clean crown.

		168		Monterey pine		prune		2		Clean crown; prune out pitch canker symptomatic branches.

		169		Monterey pine		remove		2		Dieback in upper crown; red turpentine beetle at base; general decline.
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						Table 1: Tree Species and Size Class

						Species		Trunk Diameter								Total

				Common name		Scientific name		<12"		12"-24"		25"-36"		>36"						%

																						0

				Sydney golden wattle		Acacia longifolia		2								2				1%		1%

				Monterey cypress		Cupressus macrocarpa		68		30		38		11		147				60%		60%

				Blue gum		Eucalyptus globulus		10		5		2		4		21				9%		9%

				Flowering gum		Eucalyptus ficifolia		1		1		1				3				1%		1%

				Monterey pine		Pinus radiata		30		25		13		3		71				29%		29%

						Total # Trees		111		61		54		18		244

						Percent of population		45%		25%		22%		7%		100%

																								1		3		4		8

																						Fig		-		1		-		1

																						Ficus carica

																						Grapefruit		-		1		-		1

																						Citrus x paradisi

																						Incense cedar		1		1		-		2

																						Calocedrus decurrens

																						Mexican fan palm		1		-		-		1

																						Washingtonia robusta

																						Monterey pine		-		7		5		12

																						Pinus radiata

																						Olive		-		1		1		2

																						Olea europea

																						Orange		2		6		-		8

																						Citrus sinensis

																						Plum		-		2		3		5

																						Prunus domestica

																						Saucer magnolia		-		1		-		1

																						Magnolia soulangeana

																						Silk tree		-		1		-		1

																						Albizia julibrissin

																						Valley oak		1		1		1		3

																						Quercus lobata

																						White fir		-		1		-		1

																						Abies concolor

																						Table 1: Tree Species and Condition

								Table 1: Tree Species at Thompson Site

						Species										Total # Trees						Species				Condition				Total # Trees

						Common Name		Scientific Name																Good		Moderate		Poor

						Almond		Prunus dulcis								0

						American elm		Ulmus americana								0

																						Black oak		-		6		1		7

						Apple		Malus domestica								1						(Quercus kelloggii)

																						Coast live oak		16		23		9		48

						Apricot		Prunus armeniaca								0						(Quercus agrifolia)

																						Valley oak		4		20		11		35

						California black walnut		Juglans hindsii								5						(Quercus lobata)

																						California bay		-		1		-		1

						Coast red elderberry		Sambucus callicarpa								1						(Umbellularia californica)

																						California buckeye		-		1		-		1

						Coast redwood		Sequoia sempervirens								7						(Aesculus californica)

						Dragon tree		Dracaena drago								1

																						Total # Trees		20		51		21		92

						Elderberry		Sambucus callicarpa								1						Percent of population		22%		55%		23%		100%

						English walnut		Juglans regia								8

						Fig		Ficus carica								1

						Grapefruit		Citrus x paradisi								1

						Incense cedar		Calocedrus decurrens								2

						Mexican fan palm		Washingtonia robusta								1

						Monterey pine		Pinus radiata								12

						Olive		Olea europea								2

						Orange		Citrus sinensis								8

						Plum		Prunus domestica								5

						Saucer magnolia		Magnolia soulangiana								1

						Silk tree		Albizia julibrissin								1

						Valley oak		Quercus lobata								3

						White fir		Abies concolor								1

						Total # Trees										62

						Table 1: Tree Species and Condition

		Common name				Scientific name				Condition						Total #

								Poor		Moderate

		Tree of heaven				Ailanthus altissima		-		1						4

		Pistachio				Pistacia sp.		1		6						7

		Coast live oak				Quercus agrifolia		1		-						1

		Valley oak				Quercus lobata		-		-						1

						Total # Trees		2		7						13

						Percent of population		15%		54%						100%
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		No.		Species		Action		Priority		Comments

		133		Monterey cypress		remove		2		Codominant stems; upper crown on larger trunk failed.

		134		Monterey pine		prune		1		Crown leans east over path.; reduce crown on east side, reduce end weight.

		135		Monterey pine		remove		1		Trunk bowed, leans easy over path.

		136		Monterey pine		remove		1		Mostly dead; appears to be pitch canker victim (young tree).

		137		Monterey pine		remove		2		Pitch canker symptoms; leans toward street.

		138		Monterey pine		remove		2		Pitch canker symptoms; 9 galleries or red turpentine beetle.

		139		Monterey pine		remove		2		Dead.

		140		Blue gum		prune		3		Clean crown over road (2"+); reduce branch endweight on 2 branches over road.

		141		Blue gum		prune		3		Clean crown over road (2"+); reduce branch endweight on 2 branches over road.

		142		Blue gum		remove		1		Leans toward road; no roots on west side.

		143		Monterey cypress		prune		2		Remove branch stub; clean crown.

		144		Monterey cypress		prune		2		Raise crown over path and road to 20'; reduce length of branches above.

		145		Monterey cypress		prune		2		Raise crown over path and road to 20'; reduce length of branches above.

		146		Monterey pine		remove		2		Pitch canker symptoms; sap running on trunk. Additional 35 trees proximate to this location with same symptoms.

		147		Monterey pine		remove		2		Declining health; leans toward generator building.

		148		Monterey pine		remove		2		Declining health; leans toward generator building.
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