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Tree Plantings
Successes, Limitations, and Techniques

»= Planting stock types

» |Location: limitations and access
= Significant causes to mortality

» | essons from past plantings

= Contributors to high success
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Direct Seeding
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Cuttings
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Bare Root
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Contalnerized Trees
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Location and Site Conditions

» Elevation

= Site drainage

= Stock type and species selection

= Wildlife pressure

= High water flow versus stagnant water
= EXxisting forest canopy conditions

= Access for maintenance

BUILDING STRONGg,



Tree Planting
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Significant Causes to Mortality

Drought

Duration and height of high water
High water flow versus stagnant water
Herbaceous and woody competition
lce and wildlife damage

Neglect
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Tree Planting
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Lessons to Success
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Tree Planting
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Tree Planting
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Forest Inventory

Analysis of Floodplain Forest Conditions

Phase |: 1990s-2000s
First comprehensive survey of COE owned
forest in the UMR

« Emphasis on defining management units
(stands)

« Data largely stand based
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Forest Inventory

Data Collection

Plot data
« Canopy openness
» Canopy height
* Regeneration, size and

species
* Herbaceous species
« Stand age
 Tree Data
e Species
e Diameter
* Position in canopy
e Health

» 1 variable radius plot per 2.5 ac
o All trees >5" diameter measured
e General summaries of smaller trees
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_ Forest Inventory
T Phase |

Fool 3] & | Pool 7

Pool 52}~
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Minnesota "
Pool 6 -4 Pool 9 |
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(Pool 13]

. 4 Pool 14
[Pool 17—
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[Pool 191

Missouri ——

Soures: Esrl, Digiel@labs, Ga05ys; Eertieier Eaographiss, CNES/Alus DS,
UISDA, USBS, A, Gimeibiiig: AStgitd, 16N, IR, swlsstopo, s e GIS
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Forest Inventory
Phase |

Soures: Esil, DighalGlebs, ©30EYs; Earhstr Essgrephics, CNES/Alus DS,
USDA, USES, ABX, Camepplig, Astoge, IEN, [EF, swisstopa, e the CIS
Usai Cammunlyy ' "
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Forest Inventory
Phase I

BUILDING STRONGg,



Forest Inventory
Phase |

N
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Forest Inventory
Phase |

Sourez: Esil, DiglelGlebs, @saEys; ExrthsEr €sographies, CNESIATRUS DS;
USDiy, USES, A=X, CanEaing Asrogilsla, [P, swisstope, and the GIE

=
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Forest Inventory
Phase |

Sourez: Esil, DigielSlebs, GaoEys; Exrtiszr Coagrphiss, CNES/Alius DS,
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Forest Inventory
Phase |
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Forest Inventory

Analysis of Floodplain Forest Conditions

Phase I: 1990s-2000s

* First comprehensive survey of COE owned
forest in the UMR

« Emphasis on defining management units
(stands)

« Data largely stand based

Phase Il: ~2007 - Present

 Resurvey of Phase | stands

 Emphasis on defining trends in forest growth
and health and developing management
prescriptions

« Data are tree based, with summaries
available at higher levels
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Forest Inventory
Phase I
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Forest Inventory
Phase II: Forest Management Geodatabase
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Forest Inventory
Metrics: Canopy
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Forest Inventory
Metrics: Canopy
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Forest Inventory
Metrics: Cano 0
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Phase | % Canopy Cover

Mo

0 1-25%
1 25-50%
I 50-75%
M -75%
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Forest Inventory
Metrics: Canop
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Forest Inventory
Metrics: Basal Area

= H
B ¥
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- Tree trunk from above

Basal Area (BA): The surface area of a cross-section of a tree trunk at 4.5

feet above ground level
BA, ..=1r? = 1m(%2d)?, where r = radius and d = diameter
BA

tree

acre— Sum of the basal area of all trees in one acre

UMR Target Basal Area

90 ftZ/ac (0.21%) — 160 ft2/ac (0.37%)
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Tree basal area
& Well below target
O Below target

O Target

o Above target

. Well above target

Forest Inventory
Metrics: Basal Area
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Forest Inventory
Metrics: Basal Area

Tree basal area
& Well below target
O Below target

O Target

o Above target

. Well above target

Phase | - I
Basal area
change

® Soures: Eerl, Digialeys, Gggzy eariintar Goograpihics, CNES/AuSDS;
UsEs, AEX, :“nAmwmm@&mﬁaMﬁmmﬂm%@@@,
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Forest Inventory

Analysis of Floodplain Forest Conditions

Phase |: 1990s-2000s
Phase Il: ~2007 - Present

Permanent Plots: 2003 - present

» Established to track long-term trends in tree
growth and forest succession

» Utilized for the development of relationships
between tree species distributions and site
characteristics such as hydrology

* Individual trees remeasured at roughly 10
year intervals

» Higher intensity measurement within plots

* Much lower intensity distribution of sampling
points (1 per 500 ac.)
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Forest Inventory
Permanent Plots

Phase Il Plot: 1 per 2.5 ac.

Permanent Plot: 1 per 500 ac.
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Forest Inventory
Application to HREPs: Project Selection

708

Mgl o
Tree basal area [ 5 e 5 ®
& Well below target 7] : ,
O Below target

O Target

o Above target

. Well above target

Phase | - I
Basal area
change

cyeeng, Adragiiel, IEN, IR, swisstope, and the @ﬂ@n
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Forest Inventory
Application to HREPs: Project Selection

Tree basal area
& Well below target
O Below target

O Target

o Above target

. Well above target

Phase | - I
Basal area
change

High
Restoration
Priority




Forest Inventory
Application to HREPs: Project Selection

Tree basal area
& Well below target
O Below target

O Target

o Above target

. Well above target

Phase | - I

Basal area
change

High
Restoration . g |
,,,,,,,, g
2R, Adregid, IEN, ICP, swisstops, and the GIS

Restoration
Priority Priority

J @ hn i £y
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Forest Inventory
Application to HREPs: Project Selection

Phase | % Canopy Cover

Mo
0 1-25%

1 25-50%
I 50-75%
M -75%

Phase Il % Canopy Cover
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Forest Inventory
Application to HREPs: Project Selection

Pool 7
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Forest Inventory
Application to HREPs: HSI

HABITAT SUITABILITY INDEX MODELS:
GRAY SQUIRREL

HABITAT SUITABILITY INDEX MODELS:
MINK

ih and Wildlife Service
5. Department of the Interior

Fich and Wildlife Service
« . Department of the Interior

il
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Available in : Analysis Data not

collected

HSI Species HSI Variable current e_ needed to
SNINEES derive data

Percent of potential nesting area covered by

Bald Eagle mature timber (tree height and density) X

Average height of overstory trees X

Black-Capped Number of snags 10 to 25 cm dbh/0.4 ha X

Chickadee Percent tree canopy closure X

Tree canopy volume/area of ground surface X
Distance to bottomland hardwoods, species
composition, and water availability X

Mean dbh X
Percent canopy cover X

Dabbling Duck

Fox Squirrel Percent shrub crown cover .

Proportion of total tree canopy that is hard
mast producing >= 25 cm dbh X

Mean dbh
Number of hard mast tree species

X X X

Gray Squirrel Percent canopy cover

Proportion of total tree canopy that is hard

mast producing >= 25 c¢cm dbh X
Mink Pgrqent tree and/or shrub canopy closure
within 100 m of water’s or wetland’s edge X
Number of potentially suitable tree cavities/0.4 X
ha

Percent of area providing equivalent optimum

brood-rearing habitat (downfall and

herbaceous emergent plants) X
Percent of area providing equivalent optimum

nesting habitat (dist. to canopy openings and

to water and dbh of trees) X

Wood Duck



Forest Inventory
Conway HREP Planning Example, Pool 9
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Forest Inventory
Conway HREP Planning Example, Pool 9
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Forest Inventory

Conway HREP Planning Example Pool 9

Enter Condition: P09SC10U904 Enter Year:
Variable Description DATA HSI
SIV,; Proportion of total tree canopy that is hard mast producing >= 25 cm dbh 0.0% 0.10
Number of hard mast tree species
1 = hard mast species absent
2 = one species present
SIV, -
3 = two species present
4 = three species present
5 = more than 4 species present 1 0.10
SIV; Percent canopy cover of trees for food (%) 31.8% 0.79
SIV, Percent canopy cover of trees for cover/reproduction (%) 31.8% 0.79
SIVs Mean dbh of overstory trees (inches) 25.33 1.00
Slwe Winter Food Index - 0.08
Sler Cover/Reproduction - 0.89
HSI - 0.08
Enter Condition: P09C10U905 Enter Year: 50
Variable Description DATA HSI
SIVy Proportion of total tree canopy that is hard mast producing >= 25 cm dbh 0.0% 0.10
Number of hard mast tree species
1 = hard mast species absent
2 = one species present
SIV, -
3 = two species present
4 = three species present
5 = more than 4 species present 1 0.10
SIV; Percent canopy cover of trees for food (%) 63.3% 1.00
SIV, Percent canopy cover of trees for cover/reproduction (%) 63.3% 1.00
SIVs Mean dbh of overstory trees (inches) 26.91 1.00
Slwe Winter Food Index - 0.10
Sler Cover/Reproduction - 1.00
HSI - 0.10
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Forest Inventory
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Development of Stand Prescriptions for
Forest Management
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Development of Stand Prescriptions
for Forest Management

Robert Cosgriff

Forester

Rivers Project Office, St Louis District

Upper Mississippi River Restoration Program

Habitat Rehabilitation and Enhancement Projects
Workshop

27-29 September, 2016

o US Army Corps of Enginéers
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Forest Stand — The basic unit of forest management; a group of trees that are more
or less homogeneous with regard to species composition, density, size, and
sometimes habitat.
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What is a stand prescription?

» A site specific plan that describes forest management objectives for a specific
area.
» To improve growth rates of 25 year old pin and swamp white oak within Red’s Landing
Reforestation Site
« Identifies what management tools will be utilized to change a current condition
to a desired condition.

* Undesirable tree species will be removed around 3 of 4 canopy sides of desired retained stock
» Trees less than 4 inches in diameter will be felled and herbicide applied to cut stump
» Trees greater than 4 inches in diameter will be girdled with herbicide applied to girdle

« The prescription must be consistent with a higher-level plan.

* Improve the quantity and biodiversity of floodplain oak-hickory forest communities within the
UMRS
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Conceptual Model of RPO Forest Program Dynamics

Monitoring

10 Year Rotation

Year 5-8

Plan
Implementation

Budget Driven
Contract Award

1

Coordination
Real Estate
Contracting

Office of
Counsel

Year 1-2

Forest Inventory

Adaptive
Management

Year 3-4

Forest
Management Plan
Sup BA

"

FMG
Data Analysis
Stand Walks
Outside
Year 2-3 ALEnEy
Input

Stand /

Prescription

UMRS Forest Stewardship Plan
Prioritized Implementation
\ Budget Driven
UMRS Forest
MGT
Synchronization

Consultation
USACE and
USFWS
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Steps in Stand Prescription Process

* |dentify Current Conditions (Current Forest Community Type and Stand Structure)

- Forest Inventory
- Data Analysis
- Forest Management Geo-Database

» l|dentify Potential Conditions (Potential Natural Communities)
- Stand Walks
- Soil Analysis
- LIDAR — Elevation and Flood Potential
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» Identify Desired Conditions (Forest Community Type and Stand Structure)

- Forest Community Composition
- Forest Structure

- Desired Benefit to Wildlife Species
» ldentify a Means to Achieve Desired Conditions

- Treatments to be Utilized

- Treatment Time Frame

- Quantifiable Desired Outcome
- Monitoring Program

- Adaptive Management

- Funds Resourcing

- NEPA Compliance
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What are some of the desired forest conditions and why

1. Young Early Successional Forest
a) Nesting habitat for song birds
b) Erosion control — sediment trapping
c) Necessary for mature early successional forest

2. Mature Early Successional Forest
a) Nesting habitat for raptors
b) Nesting habitat for colonial water birds

3. Over Mature Early Successional Forest
a) Indiana bat

4. Oak-Hickory Forest
a) Hard- and soft-mast production for many species of wildlife
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What are some of the desired forest conditions and why

5. Maple-Ash-Elm Forest
a) Nesting habitat for song birds
b) What the forest naturally transition to without active management

6. Uneven Age Maple-Ash-Elm Forest
a) Support multiple species of wildlife

7. Swamp shrubland

a) Support multiple species of wildlife
b) Pollinator habitat
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What are some of the treatment tools and when would we use?

1) Establishment of early successional forest
a) Seed Tree Harvest — retain 4-5 trees / acre
I.  Natural regeneration

b) Clear Cut Harvest — small acreage
I. Natural regeneration
ii. Artificial regeneration

2) Oak-hickory forest
a) Seed Tree Harvest — retain 8-10 trees / acre
b) Shelterwood Harvest
I. Retain more mature trees than seed tree harvest
ii. Allow establishment of seedlings
lil. Mature trees removed
c) Prescribed burns

Even-Age Management
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What are some of the treatment tools and when would we use?

3) Maple-Ash-EIm Forest
a) Active management not necessary under current conditions
b) Emerald Ash Borer — Impact implications - Reforestation
c) Reforestation in areas where floodplain forest is desired

4) Uneven-Age Maple-Ash-Elm
a) Timber stand improvements
b) Natural and artificial reforestation

5) Swamp shrubland

a) Alter hydrology or natural change to hydrology
b) Natural and artificial reforestation

Uneven-Age Management
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Invasive species control

1) Most reforestation sites will require 5-7 years of active management
2) Native herbaceous — mowing and herbicide application

3) Woody vines — cut stem/herbicide treatment

4) Japanese hops — mowing and herbicide application

i

5) Reed Canarygrass — mowing and herbicide application

6) Bush honeysuckle — cut stem/herbicide treatment

7) Native woody — Timber stand improvement
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Stand Prescription Process
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Food for Thought: Selection of Forest Alternatives
In HREPS

How can forest benefits be represented fairly in a cost analysis that
encompasses only 50 years?

How can we most adequately represent desired forest conditions in an HSI-
based framework?
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Suitability Index (SIV1)

Selection of Forest Alternatives
HSI Models

L I L MR B
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Suitability Index (SIV1)

HSI Model: Gray Squirrel

Objective: Mast Trees

0 25 50 75 100

Proportion of the total
tree canopy that is hard
mast producing trees

> 25 cm dbh
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HSI Model: Gray Squirrel

Objective: Mast Trees

Tree dbh (cm)

0 10 20 30 40 50 60
Year from Project

Growth data from Meier, A. & Saunders, M.R. Trees (2013) 27: 865
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HSI Model: Gray Squirrel

Objective: Forest Canopy
¢ IR
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HSI Model: Gray Squirrel

Objective: Forest Canopy

|
/I

Suyitability Index (SIV3)
Declining Forest
Target Forest Condition

Cost/habitat unit:
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Gray
Squirrel
Suitability:
7/10 stands
in optimal
condition at
end of
project

Forest

Restoration;

1/10 stands
in optimal
condition at
end of
project

HSI Model: Gray Squirrel
Conway HREP Planning Example, Pool 9
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