Work Breakglown Structure

1. Remove Weeds

2. Excavate ponds

3. Install container plants

4. Sow seeds

5. Conduct weeding program

30 days
45 days
40 days
9 days

145 days

/

B. Estimate
Time duration
for each
activity

APPENDIX 1. GANTT CHART PRIMER

F. Who is responsible
for getting task C. Establish time units
executed? (days, weeks,or month)
Person JUL AUG SEP ocT NOV DEC
Responsible
Christy
Shannon
Contractor
Crew Chief
Assistant
Grounds-
keeper
Leader of
Docents — -— ]

D. You can create another column to identify the resource
costs required and the number of working units (hours or
days) required to complete each activity.

“Install container plants 45 days x 2 landscape laborers @
8 hrs/day @ $10.00/hr=§7,200"

A1-1. A quick primer on developing a Gantt chart diagram.

The numbered items are discussed below.

A. The Work Breakdown Structure column lists a set of discrete actions needed to do the project.

B. Estimate the time duration for each activity—that is, the number of days or hours each activity

will take.

C. Establish time units, such as days, weeks, or months. This is a graphic representation of item B
showing start and end dates for each activity.
D. Create a column to identify resource needs for the task, such resources as labor, equipment, or

money needed for

a task.
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240 Appendix 1. Gantt Chart Primer

E. Draw lines indicating the beginning and ending of each activity. Organize these time duration
bars in order from start to finish based on any dependent relationships with other activities.

F. Identify by name or position a single party responsible for executing each task. To eliminate
miscommunication, avoid shared roles.

How a Gantt Chart Can Help with Scheduling a Project

In this example, you are planning this project to be completed in time for the local fair, which
opens October 1. After building your Gantt chart and examining the various entries, you discover
an issue: the project finishes late. Referring to figure Ai-1, note that the task “Install container
plants” has a duration of forty days. You want to begin the activity on August 1 and complete the
work on September 15. However, before tree planting can begin, site preparation work must be
completed —tasks #1 and #2, “Remove weeds” and “Excavate ponds.” The weed-removal task fin-
ishes in time, but excavating the ponds does not. Restrictions prevent starting before July 8, caus-
ing the end date for the pond excavation to be August 21. With seed sowing to do, planting cannot
begin before August 21. This conflict of dates and durations requires problem solving and decisions
to meet the October 1 date. The chart illustrates the conflict and assists in choosing which tasks
can be managed to meet the desired finish date.



APPENDIX 2. PROJECT COST ESTIMATE WORKSHEET

Project:
Date:

Project Phase | Tasks Labor Equipment |Material Total

PROJECT Project management
INITIATION

Develop goals and objectives

Project description

Candidate site selection

Initial cost estimate

Needs assessment

Project Phase | Tasks Labor Equipment |Material Total
ANALYSIS Site analysis

Aerial photography

Soil sampling and analysis

Well survey and/or installation

Land use analysis

Hydrologic analysis
Water quality
Identify degradation sources

Assess degradation extent

Hazardous waste investigation

Groundwater monitoring

Resources surveys:
biology, geology

Topographic analysis

Project Phase | Tasks Labor Equipment |Material Total
DESIGN Concept plan

Plant palette selection

Species assemblages and
pattern

Vegetative clearing/trash
removal

Fixotic plant eradication
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Project Cost Estimate Worksheet

quantities

Project Phase | Tasks Labor Equipment | Material Total
IMPLEMEN- | Initial grading areas and
TATION

Seed application method

Topsoil handling and
quantities

Salvage and storage plant,
rock, logs

Soil preparation method

Erosion control material

Erosion control installation

Biotechnical applications

Drainage devices and
installation

Placement of topsoil

Fencing

Plant protection

Soil amendment: chemical

Soil amendment: mulch

Import topsoil and or fill

Confirm ownership of property

Resolve any rights to use of

land

Finalize plant species list

Determine plant propagule
types

Calculate habitat plan areas

Calculate plant material
quantities

Verify availability

of species list

Order species needing
advance time

If collecting seed, arrange for
preparation and storage

Arrange for contract
collection and/or growing
of seed and plants

Transporting plant
material to site

Supplemental irrigation
design

Installation and cost of
irrigation material
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If growing nursery stock,
determine greenhouse
needs and storage area and
maintenance until planting

Seed application

Hydroseeding supplies

Purchase of soil amendments

Installation of soil
amendments

Purchase of mulch

Installation of mulch

Planting of container stock

Temporary water devices

Flagging and construction
barriers

Permanent fencing/barriers, etc.

Site preparation

Auger/ditching service

Inspection services:
plant storage

Inspection services: installation

Final plans

Grading plans

Planting plans

Irrigation plans

Specifications

Development of time estimate

Development of budget

Application for permit
required

Hearings, meetings,
coordination

Project Phase | Tasks Labor Equipment |Material Total

AFTERCARE | Supplemental water
Cost of water

System inspection and
repair

Operation of system,
manual

Weed control
Herbicide treatments
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Pest control: insect and others

Plant protection maintenance
and removal

Replacement planting

Removal of dead plantings

Data recording of maintenance

Erosion inspection and repair

Site inspection

Fencing maintenance,
relocation, and repair

Litter and debris removal

Data retrieval

Monitor plant growth

Survival

Diversity

Health

Reproductive activity

Fire, controlled burns

Grazing rotation and durations

Fencing relocation

Survey animals

Birds

Mammals

Reptiles

Amphibians

Fish

Insect

Write up report for surveys

Photodocumentation activities

Develop maintenance manual
for others

Training of maintenance staff




APPENDIX 3. RISK MANAGEMENT STEPS

Identify all known risks (item or task) that could likely occur. Ask: “What can go wrong?”

Assess the probability, or the likelihood, of that item occurring sometime during your project.
We use the simple H-High, M—Moderate, and L-Low categories. Enter this rating in column 2
of the risk management worksheet (fig. Az-1).

Risk Management Worksheet

Scope, Schedule, Cost Probability [Impact | Exposure
Task or Item (H,M,L) | (H,M,L)|] Col2and | Response Measure or Action
Col 3
(HH,MH etc)

A3z-1. Risk management worksheet.

Determine what impact the item will have on the project should it occur. Use H, M, or L. Com-
bine the two ratings you have reached to develop a “Total Risk” rating. It is important to keep the
order of each rating because they have different meanings. The order of ratings highest to lowest
is HH, MH, and HM. The top three ratings generally are all you will have time to analyze and
develop an action to implement. A general rule is to handle between eight and twelve of the top
issues at a time.
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246 Appendix 3. Risk Management Steps

For each item in the top three ratings, develop an appropriate action that will correct the event
should it occur. Ask: “How can this be prevented or handled when the problem occurs?” Assign
a person to monitor and manage each risk event. The risk management plan allows you to im-
plement immediate responses when risk issues become realities. It can also help reduce or avoid
crisis management and may permit you to maintain the project as originally scheduled, despite
setbacks or problems that would normally result in delays while the team scrambles for a solution
to the problem.



APPENDIX 4. PROJECT EVALUATION AND REVIEW TECHNIQUE

The Project Evaluation and Review Technique (PERT) is a technique for estimating time dura-
tion. At times, you will need to estimate work on tasks that have a high number of variables and
for which the time required cannot be routinely estimated from a chart. In these cases where a
number of variables may influence the duration, using the PERT is a convenient approach. The
key is to interview knowledgeable people who are familiar with the task. Ask them a series of three
questions:

1. What will be the most likely amount of time in days that it will take to do this task as you

understand the project now? (most likely)
2. What is the least amount of time it will take? (optimistic)
3. What is the longest it will take? (pessimistic)

The rule of thumb is that the pessimistic duration should be not more than three times the most
likely duration. If this situation does occur, you should obtain more information so that the esti-
mates come closer together.

Optimistic + (4 x Most Likely) + Pessimistic
6

Estimate (duration) =

Terms Defined:

Optimistic value is the time it would take to do the task or project without setbacks, delays, or
interruption.

Most likely value is the time when personal experience is included and you know what typically
will occur during the period of the task or project.

Pessimistic value incorporates those events that can cause delay, such as weather, delivery prob-
lems, shortage of materials, labor shortages, and so forth.
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APPENDIX 5. SITE ANALYSIS CHECKLIST

SWOT-C

OBSERVATIONS

GENERAL FACTORS

Ownership of candidate site

Fasements, prior rights,
other conditions

Historical context

Prior land use

Unique site features, structures,
landforms

Current land use

Political considerations

Access/access control/human
use patterns

Cultural resources
(historical, archaeological)

Agricultural or other quarantines

Hazardous waste, debris, etc.

Stressors on existing ecosystem

PHYSICAL FACTORS

Topography

Slope and aspect

Elevation

Geology

Soils

Soil chemistry and nutrient status issues

Topsoil profile and subsoil profile

Hydrology

Groundwater status
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Appendix 5. Site Analysis Checklist 249

Surface runoff

Water quality status

Landscape ecology consideration for

movement of animals, pollinators, etc.

BIOLOGICAL FACTORS

Existing vegetation communities

Vegetation dynamics of existing com-
munities

Assess degree of degradation

Invasive nonnative species

Habitat value and features

Wildlife resources

Endangered, threatened, species at
risk, sensitive species presence, or
habitat of seasonal use

ANTICIPATED SITE IMPROVEMENTS
OR CONSIDERATIONS

Grading

Soil import/export

Water features

Drainage/flood control

[rrigation system

Buffer zone issues or requirements

Access control and access to site

Vandalism issues, need for control
features

Defined candidate area for work

ADDITIONAL TOPICS:




Appendix 6. Seed Quantity and Cost Calculation

Figure A6-1 depicts a spreadsheet for calculating the quantity of seed and its cost. Because seed
comes in bulk form, it is important to know the quantity of pure live seed in the bulk so that the
amount specified for a project is applied. The figure is arranged so it can be used with standard
computer spreadsheet software. The example illustrates the different calculations needed to derive
a final bulk seed quantity and cost. These calculations are valid only for a particular seed lot with
an identified P and G value provided by the supplier, grower, or testing lab. When ordering seed,
verify that it comes from one or more lots and determine their respective P and G values.

_ Seed Quantity and Cost Calculations
A B c D E F G H | J K L M
Cost/ | o o PLS = Design Bulk . Total
No.| Species | Bulk %P %G | %PLS | ogt  PLS/UNIt Quantity/ COA'S:{:;”“ Area Tg\tf:iBr:"tlk Total Cost
Weight Area Unit Area Units 9
DxE | CIF Cxl or
H/F GxH IxK CxL
0,
1 | Species A | $4.75 0.8513 | 0.659242.93%) $11.06 5 11.651bs | $55.32 15 17.471bs $82.98
0,
2 | SpeciesB | $3.25 0.32580.1525 4.97% |365.41 4 80.51 $261.65 2.5 201.27 | $654.13
0,
3 | Species C | $15.50 0.8573 | 0.7562 (64.83% $23.91 1 1.54 $23.91 4 6.17 $95.64
0,
4 | SpeciesD | $4.00 |0-5598|0:259914.55% 527.49| 2062 | $8248 25 5155  $206.20
0,
5 | SpeciesE | $6.35 | 0-7584|0.6573/49.85% $12.74| 401 | $2548 05 201 | $12.74
Total Cost of |
| Seed Order | $1051.68
Notes:

C,D,E and frequently F are provided by seed supplier or calculated by testing seed
H,K are determined by your design and knowledge of species or advice of seed
supplier/grower

A6-1. Seed quantity and cost calculation form.
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Column Notes:

A—

C—
D—

F—
G—

Number each species to facilitate communication with others and reduce confusion. You
can consider this a built-in “plan B,” especially if you are ordering several species of the
same genus.

Use scientific names. There is no substitute for this, especially when dealing with subspe-
cies or variants.

This is the cost of bulk seed per unit weight.

Purity percentage is a measurement of viable seed and other material in bulk seed. Use
four digits (for E also) because this is critical for deriving accurate figures at the end of the
calculations.

Germination rate reflects the percentage of seed that can germinate. Not all seed is alive,
and this factor eliminates those seeds in the final calculations.

The product of D and E, which reflects the amount of live seed in a bulk pound of seed.
PLS (pure live seed) cost/unit weight is derived using the cost per bulk pound divided by
the PLS. In the example, Species B costs only $3.25 per pound and seems like a deal, but
when you calculate out the nonseed and dead seed elements, the cost of the seed you want
comes to $65.41 per pound!

This is the amount of live seed you have decided to put on your site. It is typically given as
weight per unit area.

Bulk quantity is the calculated amount of units required to apply to a unit area.

Cost of seed for the unit area of application. Unit cost will be used to determine the cost
of seed for the project or application area.

Total area to be seeded by this species. In this example, the areas are different, indicating
individual application and not a mix.

Total bulk seed for design area to be applied. This is the final quantity required to be
applied at the amount identified in column H and is the amount to be ordered from sup-
pliers. In many cases, suppliers can provide you with the quantity by just simply ordering
PLS units.

Total cost for each species in the seed material list. The sum is the seed amount for this
project. Labor and other expenses will need to be entered into the project cost estimate
worksheet (appendix 3).



APPENDIX 7. PLANT AND PLANTING SPECIFICATIONS WORKSHEET

A restoration project has the potential to use a wide array of plant material, from small to large,
from seed to mature plant. A plant summary sheet is used to track several aspects of the plant ma-
terial, including quantities, special soil amendments, type of planting holes, patterns, and spacing.
Typically, seed material is placed on a separate sheet, but it can be included here if desired.
Figure A7-1 shows a typical plant sheet that we have used on numerous projects. It clearly
identifies important data, from the quantities and sizes of each species to unusual items unique
to the project. Soil amendments can be diverse; thus, having clearly identified what is needed
will allow for quick calculations in preparing a construction bid estimate. Whether you have your
own nursery or intend to purchase plants from a commercial nursery, this sheet will facilitate your
plant acquisition. If you cannot confirm the availability of species, you may want to keep a list of
acceptable substitutes in your file, in case the contractor cannot locate species on the plant list.

Plant List and Planting Specifications

A plant table has been provided. This table can be modified to meet your needs and conditions.

The summary table is a valuable tool to use in the overall scheduling and installation of the site.
Ata glance, you can determine the plant quantities, material type, and sizes you need. More impor-
tantly, you can compare the list against the material delivered to your site or the material collected
by volunteers or contract laborers. This table also serves as a valuable resource when calculating
estimates for plant cost and labor needs. Following are some comments on the table by column.

Plant Number— The first column is a useful way to keep track of the different material. Differ-
ent sizes of the same plant species receive a different number. Doing this with the plant number
will permit you to clearly communicate to others even if they do not know plants.

Symbol— Symbols are of your own choosing. They may be a single symbol, as shown in our
example, or a pattern, for where larger areas are being planted and it is not helpful to have ten
thousand planting symbols of the same plant material in a hectare!

Botanical Name—On the botanical name, you may not want to use the technique shown.
These abbreviations are unique to this set of plans and would not necessarily apply to other plans.
Abbreviations used by landscape architects in North America are another useful option for clearly
labeling plans without cluttering the plan with fully written out names. There may not always be
a common name, so inserting “No Common Name” or “NCN” is acceptable.

Size—Any number of choices is available. Using a simple code of numbers that remains con-
stant from project to project, unlike abbreviations, simplifies this table. Measurements may in-
clude the size of the container across the top; the shape and length of tubes frequently are given as
total length. For larger sizes, “1 gallon,” “5 gallon,” and so forth are used in the United States. For
transplant specimens, the size is the width of the box. This category also includes any material that
may be unusual, such as cuttings, rooted cuttings, bare root, or pads (in the case of cacti).
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Plant and Planting Specifications

o ¢ Botanical Common Size | O > Basin Commercial » )
& g? § Name Name gé e Sis a?: Fertilizer 5,; Planting
Al T = _gls ¢ i 5 On
8 7= 5 g- ‘3—5 Planting Ezlttb Mulch| @ Center ReMarks
=2 D =
Do eI Inches
® o
1 - Cercis ‘Western |5 ' 84
@ occidentalis Redbud 18 | 36 - 1Tab | .5lb 4 1,2 60 Shrub
2 Prunus Holl-leaf 5 |67
% llicifolia Cherry 18 | 36 1 - - 4 1,2 120 Shrub
3 * Rhamnus -Coffeberry 1 ' 171
californica 12 | 24 1 1Tab | .5lb 4 - 84 Shrub
4 - Quercus -California 1 ' 184
=+ kelloggii Black Oak 12 | 24 - - - 3.4 - 198 Tree
5 - Quercus ‘Interior [1 ' 127
A wislizenii Live Oak 12 | 24 - - - 3.4 - 154 Tree
6 - Populus -Fremont‘s [15 ' 45 |
# fremontii Cottonwood 24 | 36 | 1 - - - 1,2 216 Tree

Abbreviations Note: Underlined portions of botanical name indicate abbreviations used on Planting Plans
Sl PIt Estb —Plant Establishment

Tab -—----Tablet(s) Calculated/ Date |Revised
Designed by By
1 —See Detail X
2 —See Special Provisions ‘Cher;ked by ggff?sed ‘

3-15.0 Feet Diameter Area
4 —In Mulched Areas

Min --=-----Minimum

A7-1. Plant and planting specification worksheet.

Hole Size —Measurement is typically related to the type of material being planted. There are
special situations, such as poor soil or the need to reach a groundwater level, that may deviate from
the typical planting hole.

Basin Type—Typically in a restoration project, the basin is not used because this would ei-
ther prevent water from accessing the root ball or keep water close to the plant. This needs to be
evaluated with the circumstances taken into account. Planting on slopes will require some type of
containment to prevent erosion of the root ball.

Commercial Fertilizer — In most situations, this will not be necessary; however, where needed,
this clearly identifies which plants and what quantities.

Mulch—Mulching is a common method to control moisture conditions, provide a limited
control to weeds, and provide nutrients into the soil over an extended time. The specifications
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should describe the type of mulch and the dimensions of application, such as area of coverage or
a distance from the plant stem and thickness of application.

Staking—This is sometimes required on restoration projects in unusual conditions. Plants
raised for restoration should never be staked from the onset of propagation. When staking is re-
quired, it is typically done on larger-sized plants. If your site is subjected to extreme environmental
conditions, such as constant or sporadic strong winds or similar weather conditions, then staking
would be a logical interim method to get plants established. A specification should show exactly
how you want the plant, with the sizes of ties and arrangements.

Planting on Center Inches—The distance between plants is another way to check your num-
bers and to gauge how dense some plantings will be after they are installed. Generally, the distance
is an approximation. One thing to remember is the difference between planting distance between
any other plant and the distance between the same species. Trees, for instance, can be spaced
anywhere from ten to thirty feet; however, shrubs and herbaceous plants will more than likely be
planted between these two trees.

Remarks—This column is simply a way of communicating the type of growth form you want.
If there is a possibility of confusing plants or forms, this is the place to make a note. Coastal forms
of the same species have much different characteristics, as do plants growing on unique soil forma-
tions. The plant taxonomy may not have caught up with what we as restoration designers see and
need to maintain.

This plant list table is an extremely effective tool for use in your project. However, it is only
as good as the information that is entered. You may want to adapt it to meet your project or style
of working. The important point is to have some place where you can obtain similar information
easily. Whether you are buying plants from a nursery or propagating them yourself, you will still
need to know how many plants of each species and size to produce. Cuttings are another matter
and require coordination, so cuttings can be collected at the appropriate time of year. This may be
a note for the Remarks column of this table.



APPENDIX 8. CHECKLIST FOR PLAN REVIEW

When going through the process of developing a restoration design or program, it is always a good
idea to review the work. The following checklist has been compiled from the authors’ projects or
experiences of colleagues. It is designed not as a check-off list but as a prompter or springboard.
Although a specific question may not apply to your project, it may cause you to think of something
that is related to your project. We encourage you to talk about your project with others; additional
points of view can only improve the final outcome.

Project, General

1. Have goals been identified for the project?

2. Are objectives clearly stated for each goal?

3. Are areas identified numerically by vegetation type or habitat type?

4. Are areas and time frames established for different land management techniques, such as
controlled fires, grazing, trampling, flooding, and so forth?

5. Have performance criteria been developed with quantitative measurements or clearly
understandable qualitative descriptions?

6. Have construction or nonconstruction dates been established to avoid impacting sensitive
noise receptors (e.g., residential land uses, nesting)?

7. Are elevations clearly identified?

Site Issues

1. Are there sensitive species in or near the project site?

2. Have sensitive areas, construction, utility and other easements, storage, and staging areas
been identified on plans?

3. Have adjacent land uses or potential future land uses been identified from zoning or
general plans and incorporated into the design?

4. Is a buffer zone planned for areas adjacent to potentially conflicting land uses or

environmentally sensitive areas?

Are areas of sensitive resources clearly identified?

Are limits of work clearly marked?

Are signs, flagging, and fences to be installed in no-work areas?

0 =1 o

Are work roads, access roads, haul roads, and storage areas

identified and clearly marked?

9. Are there provisions for construction-related activities to be identified by the contractor
and cleared by appropriate personnel prior to work?
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10. Are physical and biological erosion control measures in place?
11. Is solar orientation of the site important for selected species?

Site Preparation

1. Is grading a part of the site preparation?

2. Will tidal channels or creeks be excavated?

3. Is the disposal area of sufficient size to receive the quantity of earth excavated?

4. Will excavation work occur in the vicinity of sensitive areas (e.g., sensitive habitat,
endangered species, cultural resources, or any other unique resource)?

Are provisions included to control the work in sensitive areas?

[s there an erosion control feature for the disposal area?

Will the disposal area impact adjacent waters as a result of erosion or sedimentation?
Will a portion of the excavated material be placed as a topsoil following final grading?
Is a specific topsoil storage area identified on the plans? If not, are conditions described to
prevent damaging salvaged topsoil resulting from contamination and erosion.

10. Will soil decompaction be performed before planting, to assist in plant establishment?
11. Will the soil require amending?

O © Mo

12. If mulching, how will mulch remain on the surface during flooding or heavy rainfall?

13. Does the design rely on the use of the topsoil or duff as a source for seed and bulbs,
mycorrhizae, and mulch?

14. Will the top layer be mixed with recently exposed parent material to form a mixture of
soils?

15. Will the material used for the top layer improve soil texture and provide nutrients?

16. How will irregular surfaces be handled to prevent ponding in unacceptable locations?

17. Will the final grade elevation flood on a regular basis, or will it rely on infrequent storm
events?

18. How will the soil be handled to prevent significant loss during flooding?

19. For use as a seed source, do instructions identify a specific method of storing the topsoil,
duff, or imported soil and time duration?

20. Are there extensive slopes above graded areas with water runoff features to control erosion
onto the site?

21. Do structures have a maintenance obligation?

Vegetation

1. Is the planting density reasonable when compared to the objectives and success criteria?

2. If planting seems thin, are the species involved vigorous growers or quick to reproduce
onssite or is recruitment from adjacent natural areas expected?

3. Do the objectives include reference to plant cover, height, or similar structural diversity?

4. Do plant size quantities reflect the demands of the success criteria or time to meet criteria?
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5. Are the planting locations reflective of the natural elevations and locations for each species?

6. Have clear and concise planting instructions for each species or group, plant stock type,
and size been provided?

7. If planting holes are dug by machinery, is glazing of the hole an issue? (Roughen sides
prior to planting.)

8. If cuttings are used, has a source for collecting been identified? Are controls in place? Will
the plans ensure implementation at the correct time of year? Are provisions included that
allow changing to container plants if the time requirements cannot be met? Are substitute
species acceptable?

9. Have provisions been included to adequately address the change in cost when changing
plant size or types?

10. Have provisions identified all the necessary biological material, such as seed, mycorrhizae,
and so forth?

11. Is there a requirement to the contractor to provide proof of retaining plant material in the
quantity and sizes specified by the plans at the beginning of project? If not, what other
provisions have been made to ensure the availability of plant materials at the appropriate
stage of site construction?

12. Is site-specific plant material required? Has scheduling included sufficient and practical
time to collect or grow in advance to maintain the project completion schedule?

13. Are all species included in the design available either commercially or by contract
collector or grower and at the quantities specified?

14. Do any species presently occur on an official endangered or threatened list? If any species
do occur on the list, have appropriate permits been obtained? Or is the contractor or
installer required to obtain the appropriate permits?

15. Is there an inspection requirement with a rejection basis for any material, plant, or work?

16. Do seed mixes include species with both common and scientific names, total pound per
acre, germination, and purity levels?

17. Are there inspection methods for checking seed germination and purity rates?

18. Is there a provision for the project inspector, project manager, or other responsible person
to retain a small sampling of the seed before application?

19. Are re-application methods described?

20. Is a provision included addressing alternative seeding time if unable to apply during
optimum time?

21. Is there a specification that controls the duration time between planting and first watering?

22.1f staking is required, has a detailed program been discussed outlining the process of
checking straps to prevent damage to plants and eliminating the stakes during the
maintenance period?

Water

1. Have the flood stage and water table depths been investigated?
2. Is the final elevation of the project site low enough to permit consistent flow through the site?
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Will existing structures be eliminated or modified to permit water to enter the project site?
Is supplemental irrigation required for the project?

Has the water source to be used for irrigation or flooding been described?

[s irrigation or flooding included in the plan?

Is a consistent and predictable water source with good water quality being used for the site?
Will all areas of the restoration project have equal requirements for supplemental

O N VW

watering? (If not, the irrigation system should be designed for independent operation in
each of the specific locations.)

9. If overhead impact sprinklers are used, is there sufficient overlap designed to offset the
obstruction from the planting? Are sprinklers elevated higher than normal to offset the
obstruction from seedlings, plants, and weeds?

10. If installed aboveground, have measures been included to ensure reliable operation?

11. Have flow and pressure calculations been made for irrigation system demand?

12. Are drip irrigation emitters sufficiently large to prevent clogging by algae, mineral
deposition, and insect activity?

13. Is water accessing the site through a structure that will not impede the flow rate?

14. Have appropriate features been included with culverts to prevent scouring?

15. Will rock slope protection be used? Is there sufficient clearance to prevent clogging or
impeding water flow?

16. If there is more than one water feature included in the design, what controls the water
level and will the features act independently?

17. For water features designed for foraging habitat, have water depths been calculated to
meet the requirements of targeted animal groups?

18. Will the culverts have screens that preclude fish moving into the project area?

19. Will a “natural opening” be created within the vegetation? How will it be kept open? Is a
maintenance schedule included?

20. If water is introduced into the project by a pump, is it sized correctly to provide adequate
volume to compensate for percolation, evaporation, and transpiration during the hottest
period of the year?

21. If using a siphon inlet, what measures have been included to prevent vandalism?

22.1f a tidal gate is used, will algae mats and flotsam be controlled to prevent gate
malfunction?

23. If water source is from a water utility company, have capacity fees been included in the
estimate?

Maintenance

1. Do specifications address weeding maintenance? Is there a definition of what constitutes a
weed, and the maximum size, age, or coverage? Is there a removal schedule?

2. Is there a provision for maintaining protection devices after they are installed?

3. Is there provision for removal of stakes, protections screens, plant sleeves, and so forth
when no longer required?
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4. If fertilizer is being applied topically, are provisions made to control weed growth, if
surface applied?

5. Is there a requirement to install fencing or other barriers, including plant protection
screens and so forth?

6. Will maintenance of the project be absorbed into an existing maintenance department
budget? If not, is separate funding allocated?

7. Are domestic ducks present in the location? (Consider them predators on new plantings.)

8. What provisions have been included to handle possible vandalism of plantings, fencing,
signage, and irrigation equipment?

9. Is replacement planting included in the maintenance contract?

Operations and Programs

1. Is a supply of water accounted for through agreement or water rights?

2. Has a budget been developed for controlled burning operations?

3. Has the frequency of burning been included in a program budget?

4. Has coordination been conducted with any agency or department having jurisdiction over
burning in your area?

Have appropriate buffer or fuel lines been planned to contain a burn?

o w

. Is there a constant supply of cattle and horses for grazing operations?

7. Are there provisions for keeping herd numbers stable? Are there established introduction
and removal dates?

8. Will additional sources of feed be required for a maintained herd?

9. If the herd is from another source, have agreements, contracts, or other arrangements been
finalized, with introduction and removal dates?

10. Are introduction and removal dates for maintained herds based on calendar or vegetation
removal effect?

11. If the goal is trampling or soil disturbance by cattle, has testing been conducted to know
the number and duration of cattle visiting on-site?

12. For projects emphasizing weed removal and natural recruitment, has a schedule been
developed for monitoring?

13. Are provisions made for replacement of any equipment needed on-site?

14. If using herbicides, have necessary application permits been obtained? Is more than one
person holding a permit?

15. Have arrangements been made for disposal or processing of weed biomass off-site or
on-site?

16. Have life histories of the weeds involved been identified (i.e., germination, seed set)?

17. What post-weed removal maintenance will be required to ensure native plant
reestablishment?

18. If burning removed weeds is a part of the plan, is an air quality permit required? Are there

date or seasonal restrictions?
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Special Considerations

1. Will there be pest removal or animal control programs?

2. If so, have appropriate agencies been contacted and permits obtained?

3. Have approved equipment, traps, bait, and other devices been included in the budget?

4. How will you address flotsam from watercourses? Will there be a range of tolerable debris
buildup before needing removal?

i

For exclosures, will there be a maintenance program to ensure fence integrity?

6. Has replacement material been included in the budget along with personnel hours to
install and maintain?

7. If excavation is near a sensitive area, will resources require noise or dust abatement
conditions? Is there some other work restriction that may control the type of equipment
being used?

8. Is there a concise list of activities and items that are the responsibility of the contractor
during installation, during plant establishment, and during longer time periods?

9. Is it anticipated that beaver, deer, elk, rabbit, or other animals may frequent the site?

10. Are there provisions to protect the site from cattle, horses, wildlife, people, or off-road
vehicles during the initial establishment stages?

11. If there is current recreational activity on the property, have restrictions been applied to

this activity during the construction and establishment stages?



APPENDIX

. PERMITS, AGREEMENTS, AND CONSULTATIONS

THAT MAY BE REQUIRED FOR ECOLOGICAL RESTORATION
ProjeECTS IN THE UNITED STATES

Permit, Agreement, | Implementing Enabling Critical Resources | Circumstances Typically Required
or Consultation Agency Legislation or Concerns
Federal Government
Archaeological Federal or Tribal Archaeological Re- | Protection of Required to conduct an archaeological survey
Survey and/or Exca- | Agency managing | sources Protection | archaeological and/or excavation on federal or tribal lands.
vation Permit public/tribal lands | Act of 1979 (ARPA) | resources
Bird Banding and | U.S. Geological Migratory Bird Protection of migra- | Required to capture and handle any migratory
Marking Permit Survey (USGS) Treaty Act of 1918 as | tory birds bird for banding or marking purposes. A state
Bird Banding Lab- | amended permit may also be required.
oratory
Coastal Zone Fed- | Lead State Agency | Coastal Zone Protection of coast- | Federal consistency is the CZMA requirement

eral Consistency in cooperation with | Management Act | al resources where federal agency activities (consistency
Review National Oceanic | (CZMA) of 1972 determinations, financing, or other administrative

and Atmospheric actions) that have reasonably foreseeable effects

Administration’s Na- on any land or water use or natural resource of

tional Ocean Service the coastal zone.

Office of Ocean and

Coastal Resource

Management
Enhancementof | US Fish and Endangered Protection of hab- | Landowner voluntarily commits to conservation
Survival Permit via | Wildlife Service Species Act (ESA) | itat for proposed, actions that will help stabilize or restore the species
Candidate Conser- | (USFWS) of 1973 listed or candidate | with the goal that listing will become unnecessary.
vation Agreement endangered or Agreement provides landowners with assurances
with Assurances threatened plant or | that their conservation efforts will not result in
(CCAA) animal species future regulatory obligations in excess of those they

agree to at the time of entering into the agreement.

Enhancement of | US Fish and Endangered Federally listed Voluntary agreement with nonfederal landowner
Survival Permit via | Wildlife Service Species Act (ESA) | threatened and that protects private or other nonfederal property
Safe Harbor Agree- | (USFWS) or of 1973 endangered species | owners whose actions contribute to the recovery
ment (SHA) National Oceanic of a species listed as threatened or endangered

and Atmospheric under the Endangered Species Act. Participating

Administration property owners receive formal assurances that

(NOAA) the federal government will not require any addi-

tional or different management activities without
the property owner’s consent.
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Permit, Agreement, | Implementing Enabling Critical Resources | Circumstances Typically Required
or Consultation Agency Legislation or Concerns
Endangered Spe- | US Fish and Endangered Federally listed Required for wildlife habitat restoration projects
cies Consultation | Wildlife Service Species Act (ESA) | species and critical | on any federal lands or that use federal funds,
and/or Biological | (USFWS) of 1973 habitat in any areas designated as critical habitat for the
Opinion (USFWS) recovery of a listed species. Required for stream
restoration projects where federally listed freshwa-
ter fish species and other listed aquatic species
(e.g., amphibians, snails) are known to occur.
Endangered Spe- | National Marine Endangered Listed species (ma- | Required for stream restoration projects that
cies Consultation | Fisheries Service Species Act (ESA) | rine and anadro- may affect anadromous fish species and critical
and/or Biological | (NMFS) of 1973 mous salmon) and | habitat.
Opinion (NMFS) critical habitat
FEMA Letter of Federal Emergency | National Flood In- | Protection of A Letter of Map Revision (LOMR) is gener-
Map Revision Management Agen- | surance Act of 1968, | floodways and ally based on the implementation of physical
(LOMR) cy (FEMA) as amended, and prevention of flood | measures that affect the hydrologic or hydraulic
the Flood Disaster | hazard characteristics of a flooding source and thus re-
Protection Act of sult in the modification of the existing regulatory
1973, as amended floodway. Applies to restoration projects involving
dam removal —if the floodplain or flood eleva-
tions change as a result of dam removal. May also
need to do this to prove that a restoration project
is not in a regulated floodplain.
Incidental Take Per- | US Fish and Endangered Spe- | Protection of all Incidental Take Permits are associated with Hab-
mit—Section 10(a) | Wildlife Service cies Act (ESA) of | federally listed itat Conservation Plans. Additional reasons for a
(1)(B) Permit (USFWS) 1973: Section 10(a) | animal species permit include but are not limited to construc-
(1)(B) tion and development and in-stream and water-
shed activities that may impact listed species.
Incidental Take US Fish and Endangered Species | Protection of all Permits otherwise legal activities that result in the
Permit via Habitat | Wildlife Service Act (ESA) of 1973: | federally listed “incidental” taking of a listed species as long as
Conservation Plan | (USFWS) Section 10(a)(1)(B) |animal species there is an approved Habitat Conservation Plan
(HCP).
MMPA Incidental | National Marine Marine Mammal | All marine mam- | Restoration project that “takes” or harasses a ma-
Take Authorization | Fisheries Service Protection Actof | mals rine mammal, including the relocation of marine
or Letter of Autho- | (NMFS) 1972 mammals.
rization
Pesticide Use Multiple agencies | Federal Insecticide, | Protection of Application of herbicides to control weeds on
Permit Fungicide, and wildlife and water | federal lands.
Rodenticide Act quality
(FIFRA)
Research/Recovery | US Fish and Endangered Spe- | Protection of all Scientific research or activities to enhance a listed
Permit (Recovery | Wildlife Service cies Act (ESA) of | federally listed species propagation or survival that would directly
and Interstate Com- | (USFWS) 1973: Section 10(a) | species “take” a wildlife species. Activities include abun-

merce Permit) —
Section 10(a)(1)(A)
Permit

(1(A)

dance surveys, genetic research, relocations, cap-
ture and marking, telemetric monitoring, and seed
collecting from endangered plant populations.
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Permit, Agreement,
or Consultation

Implementing
Agency

Enabling
Legislation

Critical Resources
or Concerns

Circumstances Typically Required

Research/Recovery
Permit (Recovery

National Marine
Fisheries Service

Endangered Spe-
cies Act (ESA) of

Protection of feder-
ally listed anadro-

Same as above but addresses specifically anad-
romous species, including salmon. Examples

and Interstate Com- | (NMFS) 1973: Section 10(a) | mous fish species | include fish surveys, genetic research, hatchery
merce Permit) — (1)(A) operations, relocations, capture and marking, and
Section 10(a)(1)(A) telemetric monitoring.

Permit

USACE General | US Army Corps of | Rivers and Harbors | All navigable wa- | Programmatic General Permits are issued by the
Permit Program— | Engineers (US- Act of 1899: Section | ters, tidal waters, USACE on a state-by-state basis.

Programmatic ACE) 10, and Clean Water | wetlands, and

General Permit

Act of 1972: Section
404, as amended

waters of the United
States

USACE Nation-
wide Permit (NWP)
Program —Pre-Con-
struction Notifica-
tion

US Army Corps of
Engineers (US-
ACE)

Rivers and Harbors
Act of 1899: Section
10, and Clean
Water Act of 1972:
Section 404, as
amended

All navigable
waters, tidal waters,
wetlands, and
waters of the United
States

Nationwide Permits related to restoration include
NWP 5 (Scientific Measurement Devices), NWP
6 (Survey Activities), NWP 13 (Bank Stabiliza-
tion), NWP 27 (Aquatic Habitat Restoration,
Establishment and Enhancement Activities),
NWP 33 (Temporary Construction, Access, and
Dewatering), NWP 37 (Emergency Watershed
Protection and Rehabilitation), and NWP 43
(Stormwater Management Facilities). USACE
District Offices may set additional requirements.

USACE Section 10
Permit

US Army Corps of
Engineers (US-
ACE)

Rivers and Harbors
Act of 1899: Section
10

All navigable waters
and tidal waters

Required for construction of piers, breakwaters,
bulkheads, jetties, weirs, and intake structures;
dredging or disposal of dredged material; and
excavation, filling, or other modifications to wa-
ters of the United States. Work in, over, or under
navigable waters or that affects course, location,
condition, or capacity of such waters.

USACE Section
404 Permit

US Army Corps of
Engineers (US-
ACE)

(also requires state
approval under
Section 4o1)

Clean Water Act of
1972: Section 404,
as amended

Wetlands and
waters of the United
States

Required for projects that involve (1) discharge
of fill or dredged material into the waters of

the United States, including wetlands; (2) site
development fill for residential, commercial, or
recreational developments; (3) construction of
revetments, groins, breakwaters, levees, dams,
dikes, and weirs; and (4) placement of riprap and
road fills. Applies to any restoration projects on
federal lands or that use federal funds.

State and/or Regional Government

Archaeological In-
vestigation Permit

State Historic
Preservation Office

State Statutes

Archaeological
resources located

Required to conduct archaeological field studies
on state lands or within state-controlled waters.

(SHPO) on state lands
Clean Water Act State Water Federal Clean Compliance with | Any restoration project that involves dredge or
Section 401 Water | Resources Control | Water Act of 1972: | state water quality | fill activities that may result in a discharge to
Quality Certifica- | Board or Water Section 401, as standards US surface waters and/or “Waters of the State”
tion and/or Waste | Quality Control amended is required to obtain a CWA Section 401 Water

Discharge Require-
ments Determina-
tion

Board or State
Dept. of Environ-
mental Protection,
etc.

Quality Certification and/or Waste Discharge
Requirements (dredge/hll projects) Determina-
tion. Also applies to any restoration project that
requires a federal permit.
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Permit, Agreement,
or Consultation

Implementing
Agency

Enabling
Legislation

Critical Resources
or Concerns

Circumstances Typically Required

Coastal Develop-
ment Permit

State Coastal
Commission or

Federal Coastal
Zone Management

Protection of coast-
al resources

Projects located within a state-designated Coastal
Zone, including projects to return a project site

Local Coastal Zone | Act of 1972 and to a predevelopment condition. Includes wetland
Commission State Coastal Zone and coastal lagoon restoration projects.
Management Acts

Cultural Resources

State Historic

National Historic

Protection of

Consultation with SHPO and/or THPO for proj-

Consultation Preservation Office | Preservation Act archaeological and | ects potentially affecting sites of archaeological
(SHPO) and/or (NHPA) of 1966 cultural resources | and cultural resources on state and federal lands
Tribal Historic and (NHPA Section 106).
Preservation Office | State Historic Pres-
(THPO) ervation Acts

Historic Area Work | State Historic National Historic Protection of histor- | Same as above but for historic structures, such as

Permit or Historic
Structure Modi-
fication — Project

Preservation Office
(SHPO) and/or
Tribal Historic

Preservation Act
(NHPA) of 1966

and

ic structures

breaching a historic dam.

Authorization Preservation Office | State Historic Pres-

(THPO) ervation Acts
Hydraulic or State Division or State Statute Stream channel Any construction activity that uses, diverts, chang-
Hydrology Project | Department of Fish within the Ordinary | es, or obstructs the bed or flow for state waters.
Approval or Permit | & Wildlife High-Water Mark | Required for salmonid habitat restoration projects

or other State (OHWM) in some states, including log, logjam, or debris

Agency removal.
Incidental Take State Division or State Endangered | Rare, endangered, | Activities likely to impact state-listed species,
Permit Department of Fish | Species Act and threatened including habitat enhancements for the species.

& Wildlife species
Lake or Streambed | State Division or State Fish and Lakes, streambeds, | Activities that could significantly modify a lake,
Alteration Agree- | Department of Fish | Wildlife Code and stream banks | stream, or river by substantially changing the bed,
ment & Wildlife channel, or bank of a river, stream, or lake. May

apply to alteration of riparian vegetation, includ-
ing the removal of exotic vegetation.

Levee Plantings Levee District and/ | USACE O&M Levee and floodway | Applies to plant species selection on, or near,
Notification and/or | or Reclamation Dis- | Guidelines and maintenance flood control levees and the management of
Approval trict and/or Flood | State Flood Man- plants on or in proximity to a levee.

Protection Board | agement Agency

Guidelines
Mosquito Control | Mosquito Abate- State and Local Mosquito produc- | Projects resulting in creating increased larval
Consultation ment District Laws and Regula- | tion: mosquito habitat for mosquitoes. Sometimes applies to
tions vectors of mosqui- | stream restoration projects.
to-borne diseases

National Pollution | Environmental Federal Clean Protection of sur- | Project sites greater than one acre that expose soil
Discharge Elimina- | Protection Agency | Water Act face water quality | to potential soil erosion. May need a Stormwater

tion System Permit

(EPA) regional
office and/or
cooperating local
agencies

and prevention of
sedimentation

Pollution Prevention Plan (SWPPP) to prevent
polluted runoff.

Pesticide Use
Recommendation
Form

State Department
of Pesticide Regu-
lation

State Statute or
Policy

Protection of fish,
wildlife, and aquat-
ic resources

When pesticides and/or herbicides are used.
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Permit, Agreement, | Implementing Enabling Critical Resources | Circumstances Typically Required
or Consultation Agency Legislation or Concerns
Prescribed Burn State-Regional Air | State-Regional Air | Protection of air Use of prescribed fire as a management tool.
Permit Quality Control Quality Code and | quality

Board Regulations
Plant Collecting State Division or | State Endangered | Rare, threatened, | Projects involving state-listed plant species,
Permit or Plant Department of Fish | Species Act and/or | and endangered including seed collection or other propagules for
Research Permit & Wildlife State Native Plant | plant species propagation or recovery actions, transplanting of

Protection Act

a threatened or endangered plant species.

Scientific Collect-
ing Permit or Scien-
tific Take Permit

State Division or
Department of Fish
& Wildlife

State Endangered
Species Act and/or
State Statute

Protection of wild-
life resources and
State-listed species

Monitoring programs that involve sampling
involving live trapping or other forms of sampling
that may injure protected wildlife species. Also
for sampling fish populations before, during, and/
or after a project.

Timber Harvesting
Permit

State Department
or Division of

State Forest Practic-
es Act and Code

Protection of forest
resources

Projects that involve removal of merchantable
timber (trees); may be required for projects

Forestry involving tree thinning and/or tree removal.
Trapping Permit or | State Division or State Fish and Temporary trapping and removal of native
License Department of Fish | Wildlife Code wildlife nuisance species (e.g., beaver) that could
& Wildlife potentially destroy plantings.
Water Rights Permit | State Water Board | State Water Re- Use of water Projects needing to divert (including pumping)

or Water Diversion

or State Division of

sources Code

resources without

and use water from a stream on a short-term or

Limited License Water Rights water rights fixed duration for irrigating nonriparian land.
Local Government
Agricultural Land | County, Parish, Local Land Use Preservation of May be required for conversion of agricultural
Use Conversion Township, City or | Conversion Ordi- | agricultural lands | lands to wildlife habitat. In some states, state has
Permit Town nance jurisdiction.
Burning Permit County, Parish, County, City, etc. | Air quality and fire | Burning to eliminate debris. Burning to control
Township, or Town |Ordinance or Agri- | hazard weeds. Prescribed fire.
Air Quality Control | cultural Commis-
District and/or Lo- | sioner Policy
cal Fire District
Encroachment Flood Protection State Stature or Potential hydraulic | Encroachment into rivers, waterways, flood-
Permit Board or Flood Policy impacts of devel- ways, and floodplains. Assessment of project site
Control District, opment (includ- “improvements” on flood flows and elevations. A
or County, Parish, ing plantings) in flood-neutral planting design may be required.

Township, City, or
Town

floodways

Erosion Control County, Parish, County, City, etc. | Soil erosion and Any land-disturbing activity in excess of a speci-
Permit Township, City, or | Erosion Control sedimentation fied area (square feet), or on a slope greater than
Town Ordinance a certain percent, or exceeding volume quantity
of grading, or along a waterway or shoreland
zone.
Grading Permit County, Parish, County or City Whenever con- Projects involving channel relocation or recon-
Township, City, or | Grading Ordinance |struction involves | figuration. Projects that involve lowering of land
Town moving a certain | elevation relative to water surface elevation (e.g.,

amount of earth

wetland, riparian).
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Permit, Agreement, | Implementing Enabling Critical Resources | Circumstances Typically Required
or Consultation Agency Legislation or Concerns
Herbicide Use County, Parish, County, etc. Agri- | Documentation of | Herbicide spraying to control weeds.
Report Township, or Town | cultural Commis- | herbicide use
Agricultural Com- | sioner Policy
mission
Reclaimed Water | County, Parish, County, City, etc. | Protection of water | Projects that intend to use treated wastewater for
Use Permit Township, City, or | Ordinance or Policy | quality wetlands and possibly for the irrigation of upland

Town

plantings.

Stormwater Man- | County, Parish, County, City, etc. | Protection of water | Activities that may significantly increase runoff,
agement Permit Township, City, or | Stormwater Man- | quality flooding, soil erosion, or water pollution or sig-

Town agement Ordinance nificantly impact a lake, stream, or wetland area.
Tree Removal County, Parish, County, City, etc. | Protection of desig- | Where tree protection ordinances are in effect.
Permit Township, City, or | Tree Protection nated heritage trees

Town Ordinance and trees over a

certain diameter

Well Deconstruc- | County, Parish, State Standards and | Prevention of Decommissioning of unused or abandoned wells.

tion or Destruction | Township, City, or | County, City, etc. | groundwater con- | Must follow state standards and any additional
Permit Town Environmen- | Ordinances tamination local requirements.

tal Health Agency
Well Drilling County, Parish, County, City, etc. | Prevention of Drilling of a production well for watering plant-
Permit Township, City, or | Well Drilling Ordi- | groundwater con- | ings or other purposes.

Town nance tamination




APPENDIX 10. COMPLETED SITE ANALYSIS CHECKLIST
FOR Los PENASQUITOS CANYON PRESERVE

General Factors

SWOT-C

Comments

Political considerations

Removal of tall skyline eucalyptus—visual impacts for park users
and nearby residences.

Consult with landscape architects for visual study.

Historical context

Canyon area operated as a ranch beginning in mid-18oos;
preserve staff says the canyon was used mainly for cattle grazing;
photos in the old adobe show sycamores, oaks, and cottonwoods
in early years of ranch operations.

Hazardous waste

No evidence of old fuel tanks or washout pads.

Check county records for any information regarding historic
Rancho operations.

Resource constraints

Existing native vegetation in area; stream is live.

Flag off areas; develop bypass system for water.

Historical/Archaeology

Grave site near large oak; Spring House (foundation is being
undermined by palims); Rancho adobe is on National Registry.

Coordinate with preserve staff on requirements and restrictions.

Wildlife

Great horned owl’s nest in eucalyptus grove.

Preserve and relocate nest; consult with Biology to determine best
time or season for relocation.

Human use patterns

Trails proliferate throughout project area; daily use includes
hikers, joggers, equestrians, mountain bikers; school programs
near Rancho.

Coordinate with preserve staff regarding trail closure during con-
struction and plant establishment.

Identify ecosystem stress
points

Large stands of eucalyptus trees cover streambed; large eucalyp-
tus grove at headwaters of Pefiasquitos Creek; several individual
eucalypts scattered throughout canyon.

Volunteer palms (Phoenix spp.) dominate the Spring House and
creek area.

Large quantity of leaf litter and shallow roots.

Ownership of
candidate site

wnn

Entire site is owned by County.

Obtain parcel map from County records.

John Rieger, John Stanley and Ray Traynor, Project Planning and Management for Ecological Restoration,

267

DOI 10.5822/ 978-1-61091-566-3, © 2014 John Rieger, John Stanley, and Ray Traynor




268  Appendix 10. Completed Site Analysis Checklist

Constraints

Will trails need to be kept open during construction and plant
establishment?

Heavy trail use in a.m./p.m. periods; may require work windows
during installation.

Easements, prior rights

Utility corridors crisscross the site; sewer manholes are visible on
main service road; water main runs north/south; overhead electri-
cal lines share same easement.

Request easement restrictions and details from utility companies.

Surface erosion along main service road.

Agricultural quarantines

None.

Land use

Project site is within an open space park operated by the County;
residential land uses are located at the top of the north and south
canyon rims.

Physical Factors

Define candidate area

Three-acre site within the park; project area is covered with non-
native eucalyptus.

Landscape ecology
considerations

Part of a large riparian vegetation community with direct connec-
tion to adjacent hillsides. Wildlife can reach site easily and move
up and downstream without any obstacles. Stream flows through
vegetation with several channels present. Migration of fish only

downstream as waterfall below site prevents upstream movement.

Hydrology

Penasquitos Creek flows year-round; three minor overflow chan-
nels run parallel through site and appear to carry water during
storm events.

Groundwater

Natural spring feeds creek at Spring House.

Surface water

Appears clean; is free from debris and sedimentation though
urban runoff must contribute to status as year-round creek.

Ranch House trail has potential sedimentation problem.

Water quality Order test for salinity/nitrogen/phosphates/boron/and heavy
metals.
Topography Wide canyon bottom; runs east to west relatively flat; mesas locat-

ed on the north and south of canyon.

Elevation

~ 200 feet +/— MSL,
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Slope and aspect S South canyon wall is steep (~30%) and covered with chaparral;
north canyon wall is flatter and dominated by nonnative grasses;
gets full sun; canyon bottom in full sun.

Soil testing O Loamy sand in project area, with sandy and gravelly loam near
main service road and trails.

Determine whether any data are available from County.

Biological Factors SWOT | Comments

Determine successional | W Vegetation currently in “climax” condition with mature and
patterns of existing vege- developing eucalyptus trees and lack of understory. Small area
tation on perimeter still exhibiting diversity of native plants but in small

clusters. Some areas with young eucalyptus indicating the process
of degradation is ongoing. Native vegetation adjacent to euca-
lyptus colonies shows typical pattern riparian altered regularly by
flood flows.

Establishing willow scrub woodland in area will serve to bring
the upstream and downstream vegetation into one continuous
cluster, providing enhanced microhabitats.

Identify habitat values and | O Tall trees provide roosting and nesting habitat for raptors and
features larger birds. Owl nesting and several hawks observed roosting in
various locations. Small fishes in water from upstream; no access
from downstream. Mammals frequent area; bobcat, fox, raccoon,
and skunk are common in this area of the park. Signs of deer
seen along riparian area on trails.

Project will provide foraging areas within the current eucalyptus
grove. The project will encourage more frequent visitation and
increase the diversity of animals using the vegetation to more
than the larger predatory birds.

Assess degree of W Large areas along creck banks devoid of native understory; euca-
degradation lyptus dominates.
W Soil surface appears to have about 6 to 10 inches of eucalyptus

leaves and seeds.

Talk with team about removing top soil layer to rid the site of
eucalyptus seed bank.
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Wildlife resources

Great horned owl nesting on-site in eucalyptus.

Move nest into sycamore tree nearby.

Anticipated Site Improvem

ents

Grading S Only minor grading may be necessary to clean up after tree
stump removal.

Soil import/export W Remove 6 to 10 inches of soil in eucalyptus groves to remove seed
bank?

Drainage/flood control O Use existing overflow channels to divert stream during construc-
tion.
Consider enhancing stream crossing and reducing sedimentation
potential.

Buffer requirements None.

Access/access control W Temporary fencing around restoration areas will be necessary to
protect new plantings.
Provide access gates for plant establishment.
Coordinate with preserve staff regarding fence locations.

Utility service O Electrical service connection at Ranch House; north side of creek
approximately 400 feet from site.

Water Point of connection for city water service located on north side of
creek approximately 600 feet away from site.

Electric Consider solar-powered controller, especially because irrigation
will be temporary.

[rrigation Required for two vyears.

S—Strength

W-Weakness
O-Opportunity
T-Threat
C—Constraint
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actions. Measures that are undertaken to achieve stated objectives.

adaptive management. A structured, iterative process of optimal decision making in the face of
uncertainty, with an aim to reducing uncertainty over time via system monitoring.

anthropogenic environmental stressor. A human-induced environmental condition or recurring
event that is detrimental to the stability or development of an ecosystem.

best management practices (BMPs). Techniques, processes, activities, or structures used to
mitigate direct or indirect impacts.

bioengineering. A branch of engineering in which live plants and plant parts are used as
building material for erosion control and landscape restoration in contrast to conventional
engineering where only dead materials are used. Also referred to as soil bioengineering.

biotechnical stabilization. The integrated or combined use of living vegetation and inert
structural components to stabilize a slope.

buffer zone. Areas between core protected areas and the surrounding landscape or seascape
that protect the core area from potentially damaging external influences; they are essentially
transitional areas.

community. An assemblage of organisms occurring in a landscape or at a specified location;
typically used in combination with a taxonomic group (plant community, insect community,
epiphyte community).

compensatory mitigation. An approach or strategy used by government agencies to require that
unavoidable environmental damage is compensated by ecological restoration or another
activity (rehabilitation, reclamation, enhancement, and so forth).

connectivity. Landscape connectivity can be defined as the degree to which the landscape
facilitates or impedes movement of materials between resources patches.

corridors. A narrow strip landscape used by wildlife and potentially allowing movement of biotic
factors between two areas.

creation. The intentional replacement of an ecosystem with another kind of ecosystem of
alleged greater value, as has commonly been required for satisfying compensatory mitigation
requirements.

cultural ecosystems. Ecosystems that have developed under the joint influence of natural
processes and human-imposed organization.

design-build contractor. A contractor who prepares restoration project plans for stakeholder
approval and then constructs the project under a single contract.

ecological attributes. Biophysical (composition, structure, abiotic/landscape support) and
emergent (functionality, complexity, self-organization, resilience, self-sustainability, biosphere
support) properties of ecosystems.

ecological engineering. The manipulation and use of living organisms or other materials of
biological origin to solve problems that affect people.
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ecological integrity. Ecological integrity is the state or condition of an ecosystem that displays
the biodiversity characteristic of the reference —such as species composition and community
structure—and is fully capable of sustaining normal ecosystem functioning.

ecological restoration. The process of assisting the recovery of an ecosystem that has been
degraded, damaged, or destroyed.

ecological restoration practitioner. An individual who is actively engaged in the various phases
and aspects of ecological restoration and who is knowledgeable in the concepts of restoration
ecology and the principles and practices of ecological restoration.

ecological restoration project. A planned undertaking designed to recover degraded, damaged,
or destroyed ecosystems at specific project sites within defined (i.e., mapped) boundaries.
Ecological restoration projects attempt to restore most if not all of the attributes of restored
ecosystems.

ecological trajectory. The projected developmental pathway of the ecological attributes—biotic
and abiotic —of an ecosystem through time.

ecosystem degradation. The incremental and progressive impairment of an ecosystem on
account of continuing stress events or punctuated minor disturbances that occur with such a
frequency that natural recovery does not have time to occur.

ecosystem processes. The underlying processes of an ecosystem, such as energy transfer, primary
production, food chain dynamics, hydrological pathways, and nutrient cycling. Inextricably
linked with ecosystem structure but not synonymous with ecosystem functioning.

ecosystem recovery. The rate and manner in which the ecosystem subsequently returns to its
unstressed condition or follows a chronological sequence of development (often termed trajec-
tory) that would coincide with an unstressed reference condition, if recovery indeed occurs.

ecotone. A transition zone between ecosystems.

edge effect. The phenomenon of increased wildlife abundance and diversity along the edge
between two adjacent plant communities.

electroconductivity. Conductivity of electricity through water or an extract of soil. Commonly
used to estimate the soluble salt content in solution. See also soil electrical conductivity.

environmental engineering. The integration of science and engineering principles to improve the
natural environment (air, water, or land resources); to provide healthy water, air, and land for
human habitation (house or home) and for other organisms, and to remediate pollution sites.

environmental stressor. A normally occurring condition or recurring event that is more detri-
mental to some species than to others and that largely determines species composition and
abundance in an ecosystem. Examples of stressors include freezing temperatures, drought,
salinity, fire, and unavailability of nutrients.

fabric mulch. Synthetic material placed on the ground around plants to control weed growth.
Also referred to as a weed mat.

fabrication. Establishment of an ecosystem on land that previously did not have this ecosystem.
Also called creation.

flaming. Eradication of weeds and invasive plants by means of burning plant parts using a
propane torch.
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function. The dynamic aspects of ecosystems, such as photosynthesis, primary production, seques-
tering and recycling of mineral nutrients, and maintenance of food webs. Sometimes restricted in
meaning to these metabolic activities and sometimes expanded to include all ecosystem processes.

geomorphology. The description and study of landforms.

girdling. The complete removal of a strip of bark (consisting of cork cambium, phloem, cam-
bium, and sometimes going into the xylem) from around the entire circumference of either
a branch or trunk of a woody plant. Girdling results in the death of wood tissues above the
damage. Also called ring barking or ring-barking.

habitat. The resources and conditions present in an area that produce occupancy—including
survival and reproduction—by an organism: habitat is organism specific.

hard seed. Any seed with a tough impervious outer coat that will not allow the entry of water.
Germination cannot occur until the seed coat is ruptured, either by scarification or by
microbial action.

hardpan. A soil layer with physical characteristics that limit root penetration and restrict water
movement.

herbivore. An animal that feeds on plants. Herbivory is the state or condition of feeding on
plants.

hydroperiod. The duration that a soil or substrate is saturated or inundated over the course of a
year or other time period.

imprinter. A roller that makes microcatchments with teeth, cones, or V-shaped ridges arranged
in a pattern to direct water flow; typically towed by a tractor, bulldozer, or other heavy
equipment.

indigenous. Native to a given location.

indigenous people. A body of persons having originated in and being produced, growing, living,
or occurring naturally in a particular region or environment united by a common culture,
tradition, and kinship; exhibiting the practice of common social, economic, environmental,
and spiritual beliefs.

inoculation. The act of introducing mycorrhizae or bacteria (inoculum) to a plant.

keystone species. A species that has a substantially greater positive influence on other species
than would be predicted by its abundance or size.

landscape. An assemblage of ecosystems that are arranged in recognizable patterns and that
exchange organisms and materials such as water.

landscape ecology. The study of dynamic interactions between the connected ecosystems
forming a landscape and the environment, including human activities.

landscape mosaic. A patchwork of different components pieced together to form an overall
landscape. The actual composition of the mosaic and the pattern in which the components
are distributed will be unique to each landscape.

leach tube. A reusable cone-shaped plastic container used for growing seedlings. The containers
can be mounted in a rack for easy transport and were named after inventor Ray Leach.

liner. A plant seedling grown in a long narrow tube (typically 10 inches tall and 1.5 inches in
diameter) for convenient transplanting onto a revegetation site.
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local ecological knowledge (LEK). Current and ever-expanding, useful knowledge about
species and ecosystems, as gathered by people who live in rural landscapes in a sustainable
manner. See also traditional ecological knowledge (TEK).

macronutrient. A plant nutrient found at relatively high concentrations (> 500 mg kg-1) in
plants. Usually refers to nitrogen, phosphorus, and potassium but may include calcium,
magnesium, and sulfur.

microclimate. Ameliorated atmospheric conditions, relative to those of the macroclimate in
the region, caused by community structure (e.g., shade, windbreaks) and processes (e.g.,
transpiration) in an ecosystem.

micronutrient. A plant nutrient found in relatively small amounts (< 100 mg kg-1) in plants.
These are usually boron, chlorine, copper, iron, manganese, molybdenum, nickel, cobalt,
and zinc.

mitigation. Mitigation includes (a) avoiding the impact altogether by not taking a certain action
or parts of an action; (b) minimizing impacts by limiting the degree or magnitude of the ac-
tion and its implementation; (c) rectifying the impact by repairing, rehabilitating, or restoring
the affected environment; (d) reducing or eliminating the impact over time by preservation
and maintenance operations during the life of the action; and (e) compensating for the
impact by replacing or providing substitute resources or environments. The word mitigation
is often used to refer to compensatory mitigation. See also compensatory mitigation.

mycorrhiza. A mutualistic symbiosis between plant and fungus localized in a root or rootlike
structure in which energy moves primarily from plant to fungus and inorganic resources
move from fungus to plant.

nurse plants. Plant species that protect or promote the growth of associated plants.

nutrient holding capacity. The ability of soil to absorb and retain nutrients so they will be
available to the roots of plants.

organic matter present/content. The weight of decomposed plant and animal residue; expressed
as a weight percentage of the soil material less than 2 millimeters in diameter.

passive restoration. Autonomous or autogenic recovery of a degraded ecosystem by means of the
unassisted processes of resilience, succession, or natural regeneration.

performance standard. A value or threshold condition that is determined by monitoring and
that, when attained, verifies that a particular objective has been achieved.

perturbation. An alteration of the function of a biological system, induced by external or
internal mechanisms.

plant band. A long, narrow container for growing plants.

plant establishment period. The period of time following plant installation that is required to
ensure success of the plantings installed at a restoration site without external support.

plant palette. The combination of plant species that are introduced to a restoration site. Also
referred to as plant species palette or just species palette.

plugs. Herbaceous plants grown in small cylindrical or square containers that are longer than
they are wide. The longer shape allows the plant to build root mass prior to transplanting.
Also referred to as tubelings.
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power auger. Motorized auger for boring shallow holes in the ground. Generally handheld by
two workers.

prescribed fire or burning. The deliberate use of fire to manage a forest or some other type of
natural area conducted for a single purpose or multiple purposes, including hazard reduction,
control of understory vegetation, site preparation, disease control, and wildlife habitat
enhancement as well as to kill targeted plant species or to favor the growth or presence of
fire-dependent species of plants and animals.

prevegetated mats. Flat layers of vegetation (generally grasses, sedges, and forbs) grown in a soil
medium incorporated into the top layer of a netting material made of polypropylene or plant
fiber layers.

process. Dynamic aspect of an ecosystem or landscape, sometimes considered synonymous
with function and including such interactions as transpiration, competition, parasitism, ani-
mal-mediated pollination and seed dispersal, mycorrhizal relationships, and other symbiotic
relationships.

project requirements. A summarization of all of the site needs, stakeholder expectations, and
imposed requirements for a restoration project.

project scope statement. A written statement describing the dimensions of a restoration project,
including project goals and objectives, project requirements, the project budget, the project
schedule, and any assumptions made by the project team.

propagule. Any plant reproductive structure, sexual and vegetative, such as a seed, spore, or
rootstock, that proliferates.

pure live seed (PLS). The quantity of viable seed in harvested seed material derived by multiply-
ing the germination and purity rates by the bulk quantity of seed.

purity rate. A measurement of bulk seed indicating the amount of seed and nonseed material.

reclamation. Conversion of land perceived as being relatively useless to a productive condition,
commonly for agriculture and silviculture. Recovery of productivity is the main goal.

reference. One or more actual ecosystems (called reference sites), their written ecological
descriptions, or information from secondary sources (e.g., historical photographs or accounts,
paleoecological data) that serves as a basis for guiding the development of an ecological
restoration project. See also reference site(s) and reference model.

reference model. An ecological description of an ecosystem that serves as a basis for preparing
restoration plans; derived from the study of reference sites or from secondary sources of
information.

reference site(s). One or more actual ecosystems on which restoration planning is based and that
can serve as a basis for evaluating a completed restoration project.

rehabilitation. The recovery of ecosystem processes to regain normal function and ecosystem ser-
vices without necessarily restoring the biodiversity of the reference or its projected trajectory.

resilience. The capacity of an ecosystem to tolerate or fully recover spontaneously from distur-
bance.

resistance. The capacity of an ecosystem to absorb the effects of disturbances with little or no
change in structure and function.
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resoiling. The process of artificially building or reconstructing a soil profile.

restoration ecology. The science on which the practice of ecological restoration is based and
that provides the concepts and models on which practitioners depend. The science that
advances the frontiers of theoretical ecology through studies of restored ecosystems and those
that are undergoing restoration.

restrictive layer. A layer of earth that has one or more physical, chemical, or thermal properties
that significantly reduce the movement of water and air through the soil. Restrictive layers
limit plant growth by restricting the limits of the rooting zone.

revegetation. Establishment of plant cover on open land, usually with a limited number of
species, irrespective of their provenance.

reverse backfilling. The refilling of a previously excavated area in reverse order from which the
material was excavated (parent material, subsoil, topsoil).

rhizome. Stem of a plant that is capable of vegetative reproduction. Differing anatomically from
true roots, rhizomes produce shoots above and roots below and are distinguished from a true
root in possessing buds, nodes, and usually scalelike leaves.

salinization. Process by which soil comprising the root zone becomes increasingly more saline
(salty) on account of the evaporation of irrigation water or another cause generally related to
land use.

scarify. To break, scratch, or modify the surface of the soil. Also, to scratch the impervious seed
coat of a hard seed.

seed bank. Location where seeds are stored for later purchase and use.

seed increase. A method of seed production using planted seedbeds to produce higher quantities
of seeds in a controlled environment.

smothering. Technique for killing unwanted vegetation or preventing germination by covering
the soil with some type of material (e.g., wood chips, weed control fabric, plastic) to exclude
sunlight.

sod slabs. Blocks of sod removed from a wetland or native grassland or meadow containing the
soil, the plant roots, and the aboveground vegetation.

soil electrical conductivity. The ability of soil to conduct electricity.

soil horizon. A layer of soil or soil material approximately parallel to the land surface and differ-
ing from adjacent genetically related layers in physical, chemical, and biological properties or
characteristics, such as color, structure, texture, consistency, kinds and number of organisms
present, and degree of acidity or alkalinity.

soil imprinting. A technique of using an angular tooth or foot (generally attached to a heavy
roller) to create funnel-shaped depressions in the soil surface to promote plant growth. The
technique differs from conventional methods of tillage (e.g., plowing, discing, cultivating,
or drill seeding) in that it does not turn over the soil and entails minimal disruption of the
surface litter. The depth of the depression is designed to permit sufficient water collection to
allow germination of slower-growing plants.

soil inversion. A process of turning over the topsoil and bringing up the subsoil from three feet
below the surface.
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soil permeability. The ease with which gases, liquids, or plant roots penetrate or pass through a
bulk mass of soil or a layer of soil.

soil ripping. The process of pulling a steel shank (tine or ripper) through soil to break up com-
pacted subsurface layers. The shanks are more than forty-five centimeters long and spaced
about the same distance apart. Also called subsoiling, deep ripping, or deep tillage.

soil seed bank. Viable seeds stored in the soil that are capable of germinating when appropriate
conditions occur and that can replenish the vegetation after disturbance.

soil texture. The relative proportions of the various soil separates in a soil as described by the
classes of soil texture (e.g., clay, clay loam, loam).

soil type. The lowest unit in the natural system of soil classification; a subdivision of a soil
series and consisting of, or describing, soils that are alike in all characteristics, including the
texture of the A horizon or plow layer. In terms of soil texture, soil type generally refers to the
different sizes of mineral particles in a particular soil sample.

solarization. The use of solar energy to kill unwanted seeds and soil disease organisms; soil is
tilled, irrigated, and covered with clear plastic.

species reintroduction. An attempt to reestablish a species in an area that was once part of its
historical range but from which it has been extirpated.

stakeholder. A person or organization that is actively involved in the project or whose interests
may be positively or negatively affected by execution or completion of the project.

state. The appearance, expression, or manifestation of an ecosystem or landscape as determined by
species composition, the life-forms, sizes and abundance of individuals, and community structure.

stratification. The use of chemical and mechanical systems to break dormancy of seeds and
promote germination.

structure. The physical appearance of a community as determined by the sizes, life-forms,
abundance, and distribution of the predominant plant species. Also referred to as community
structure.

swailing. Controlled burning for hazard reduction; also used for managing heath in Great
Britain.

target. The intended long-term outcome (endpoint or goal) of a restoration project, which
sometimes is not fully achieved until long after restoration project work has ceased.

target species. List of species (often special status species) for which habitat is being created.
Restoration design is based on the combined habitat requirements of these species.

traditional cultural practices (T'CPs). The application of traditional ecological knowledge that
leads to the development and maintenance of cultural ecosystems.

traditional ecological knowledge (TEK). Ecological knowledge derived through societal experiences
and perceptions that are accumulated within a traditional society through interaction with nature
and natural resources. TEK commonly originates through trial and error and is frequently passed
down to subsequent generations by oral tradition. See also local ecological knowledge (LEK).

tree spade. A specialized machine consisting of a number of blades that encircle a tree, digging
into the ground and then lifting the entire tree, including its roots and soil, out of the ground
for relocation.
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vegetation zonation. A vegetation pattern wherein certain assemblages of plant species occur in
zones—often in bands adjacent to water bodies.

vegetative propagation. Propagation without pollination by way of separating vegetative parts
(e.g., branches, stolons, rhizomes, buds) from the mother plant and planting them so they
take root and grow.

viability. Determination of whether a seed is capable of germinating by establishing the presence
of an embryo plant within the seed coat.

water budget. The determination of water needs for an area by totaling the various inputs from
precipitation, groundwater, and other sources against the amount of water loss through
runoff, transpiration, and ground infiltration.

water holding capacity. The ability of soils to hold water against the force of gravity and keep it
available for use by most plants.

waterjet stinger. A high-pressure water pump plumbed to a long hollow pipe (“stinger”). The
stinger is inserted into the ground, and the waterjet creates a long narrow hole. Used for
planting woody cuttings along stream banks.

watershed. The line separating the waters flowing into different rivers or river basins; a narrow,
elevated tract of ground between two drainage areas.

wattles. Long tubular rolls of plant material wrapped in twine or plastic netting used for erosion
control and bank or slope stabilization. Wattles can be constructed from dormant stem
cuttings or any other vegetative material (e.g., coir, rice straw, pine needles). The term wattle
also refers to a fabrication of closely set posts interwoven with slender branches or reeds
(wattle fences). See also willow wattles.

weed. Any undesired, uncultivated plant that grows in profusion so as to crowd out a desired
crop or desired native vegetation.

weed-free straw. Harvested plant material that has been certified to be free from noxious weeds
for use in straw bales, straw mulch, and straw wattles.

whips. Long woody cuttings.

willow wattles. Cylindrical bundles of live shrubby stems constructed from dormant willow
cuttings; usually tied with twine or wire, varying in length and tapering at the ends. Used for
erosion control and bank stabilization, dormant stem wattles can be constructed using any
woody species that will root when in contact with moist soil. Also called fascines. See also
wattles.
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Incidental Take Permit, 264; via Habitat Conservation
Plan, 262; Section 10(a) (1)(B) Permit, 262

independent contractor, 154, 160

indigenous people, 186, 273

infrastructure installation, 164-165, 176

initiation: cost estimate worksheet for project, 241;
process of management, 19, 19f; tasks, 74f

innovation, 237

inoculation, 273

inoculums, 110

installation: of biotic elements, 165-166; of erosion
control measures, 171-172; groundcover seeding
and tree or shrub, 197-199; impediments removal
prior to, 163-164; implementation and, 163-177;
of infrastructure, 164-165, 176; LPCP, 227-228;
plant protection, 166-167, 167f, 168t, 169t, 171;
preparation actions, 164f; of site modifications,
164-165; vandalism protection, 173-175. See also
construction and installation

internal stakeholders, 18

interviews, of knowledgeable individuals, 53

introductions, 12f

invasive species, 41, 63, 189-190; monitoring, 214

invasive species control, 189; websites, 192. See also
weed management

Invasive Tree Removal and Wetland Restoration in
Barataria Preserve Project, 35

irrigation, 181, 237; drip, 128f; equipment, 157; low-
tech, 105; plan, 144-145; strategy, 107; system, 65

islands, 93, 93f

Jamaica Bay Watershed Protection Plan, New York,
New York, 108-109

Jean Lafitte National Historic Park, 35

Johnson-Taylor Adobe ranch house, 219f

keystone species, 273
kickoff meeting, 31
Kloetzel, S., 159
Konik horse, 183f
Kotler, Philip, 66
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Lake or Streambed Alteration Agreement, 264

Lake Tahoe Basin project, 172

land modification, 88, 89-90

land use, 55-56

landform alteration, 12f, 113

landscape, 234-235; connectivity, 271; ecology,
61-62, 273; mosaic, 273. See also specific aspects of
landscape ecology

landscaping equipment, 157

leach tube, 273

leitbild, 34, 38

LEK. See local ecological knowledge

Leopold, Aldo, 80

lessons learned meeting, 31

Letter of Authorization, 262

Letter of Map Revision (LOMR), 262

Levee Plantings Notification and/or Approval, 264

licensing, 154-155, 265

liner, 273

live trapping, 13-14, 14f

livestock: grazing practices, 13, 182-183; holistic
approach to managing, 184

local ecological knowledge (LEK), 274

local government permits, agreements, and
consultations, 265-266

log, 162, 163

LOMR:. See Letter of Map Revision

Los Penasquitos Canyon Preserve (LPCP)
restoration project, 98, 2291, 23 1f; anticipated site
improvements, 270; as-built plan drawings, 230;
biological factors, 269-270; BOM, 226; bubble
diagram, 225f; closeout, 230; concept plan, 222f,
224; definition process, 231; design approach, 224;
design development, 224-226; epilogue, 230-232;
flowchart, 217f; general factors, 267-268; goals and
objectives, 221; installation, 227-228; monitoring,
2271, 228-229; physical factors, 268-269; planting
plans, 225-226, 226f; project background, 217-
218; project documents, 220, 230; project plan,
225-226; project scope, 218-223; requirements,
224; site analysis, 222; site analysis checklist, 267

270; site analysis map, 222f; specifications, 226;
SWO'T-C analysis, 222-223, 267-270; vandalism,
228

Los Pefiasquitos Creek, 218

Los Pefiasquitos Ranch, 218, 219f; Spring House, 219,
220f

LPCP. See Los Pefiasquitos Canyon Preserve

Ludwig, John A, 208, 212

macronutrient, 274

maintenance, 11, 236-237; crew training, 191;
period, 176; plant establishment period, 179-181,
274; poor, 204f; review checklist, 258-259; site
inspection for, 180; water, 104

management: adaptive, 213-214, 237, 271; BMPs,
271; closing process of, 191, 20; controlling
process of, 191, 20; ecosystem, 2; executing
process of, 19, 19f; initiating process of, 19, 19f;
planning process of, 19, 19f; principles, 233-237;
stewardship and, 181-182; stewardship period of
habitat, 209-210; strategies, 12-14, 12f. See also
project management; risk management; weed
management

Managing Projects in Organizations: How to Make the
Best Use of Time, 'Techniques, and People (Frame),
28-29

mapping, 52, 67, 222f; anticipated site improvements
and, 65; LOMR, 262; soil, 58-59; territory, 209

March, Rosaleen G., 58

Marsh Arabs of Iraq, 186-188

Martin, Paula, 20, 21, 40

maturation, 230

McDonald, Tein, 2

McHarg, lan, 51

meeting elements, 31-32

microclimate, 274

micronutrient, 274

milestone schedule, 20

mission statement, 34, 39-40

mitigation, 274; compensatory, 271

moisture, 93-94



monitoring, 11, 213; biological resources, 208-209;
budget, 205, 209-210; characteristics, attributes,
and frequency of, 206t; consistency, 210; data
collection and, 205; documentation, 207; field
notes, 227f; habitat, 214; implementation, 236;
infrastructure, 176; invasive species, 214; LPCP,
2271, 228-229; methods of data collection, 208—
210; physical environment, 208; preconstruction,
212; protocols, 209; purpose of, 203-205, 212;
records, 211-212; research advisory committee
for, 212; stakeholder and, 203, 204, 205, 210, 212;
turbidity, 214; water chemistry, 208, 212; water
quality, 214; wildlife, 207, 208, 212, 214

monitoring plan, 203, 209; creating workable, 205—
208; elements of successful, 210-212; funding, 237;
volunteers and, 210-211

mosaic/cluster vegetation pattern, 91

Mosquito Control Consultation, 264

most likely value, PERT, 247

mowing, 199, 200

mulches, 253-254; fabric, 201-202, 272; straw, 201

Mutel, Cornelia F., 158

mycorrhizae, 110, 200, 274

National Marine Fisheries Service (NMFS), 262

National Pollution Discharge Elimination System
Permit, 264

National Wildflower Centre, England, 127f

Nationwide Permit (NWP), 263

native plant: salvage program, 156; seed collection
guidelines, 123-124. See also weed management

Native Plant Salvage Program, 156

natural areas, weed management in, 195-197

natural events, 183

natural hazards risks, 27

Natural Resource Conservation Service (NRCS), 52

Naval Base Point Loma, San Diego, 170f, 171

Neot Kedumim Biblical Landscape Reserve, Israel,
78,79

nest box, 97, 97f

NMES. See National Marine Fisheries Service

Index 295

North American Weed Management Association, 201

NRCS. See Natural Resource Conservation Service

nurse plants, 122,192, 274

nurseries, 129-131, 236

nutrient: dynamics monitoring, 206t; holding
capacity, 274

NWP. See Nationwide Permit

objective statements, 39, 44; anatomy of, 43

objectives, 42. See also goals and objectives

operations review checklist, 259

opportunities, 51f, 68-69; LPCP, 223. See also
SWOT-C analysis

optimistic value, PERT, 247

organic matter present/content, 274

other stakeholders, 18

ownership, of site and adjacent sites, 54-55

Opyster Reef Restoration in Canaveral National
Seashore, Florida, 161

Packard, Stephen, 158

passive restoration, 274

Paul S. Sarbanes Ecosystem Restoration Project at
Poplar Island, Maryland, 212, 213-214

perennial weeds, 194, 200-201

performance standard, 274

permit, 154-155; conditions, 179; federal
government, 261-263; herbicide application, 201;
local government, 265-266; LPCP, 225; state/
regional government, 263-265

PERT. See Project Evaluation and Review Technique

perturbation, 274

pessimistic value, PERT, 247

Pesticide Use Permit, 262

Pesticide Use Recommendation Form, 264

photo documentation, 52-53,77, 112,162, 176, 219

physical environment monitoring, 208

physical factors, 50f; elevation, 58; geology, 58;
groundwater, 60; hydrology, 59-60; landscape
ecology, 61-62; LPCP, 268-269; site analysis
checklist and, 57-62, 248-249; soils, 58-59; surface
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runoff, 60; topography, 57-58; water quality, 60-61.

See also specific factors

physical processes, 34

Plan Review Checklist, 8, 255-260

planning phase, 2-3, 16f; four-phase framework and,
7-11; principles, 233-237; restoration strategies
and, 12-14, 12f; stakeholder involvement in,
233-234. See also definition process; project
management

planning process, of management, 19, 19f

plant: band, 125t, 274; basin type, 253; botanical
name, 252; commercial fertilizer, 253; density,
94f, 95f; dormancy, 100, 101; establishment
period, 179-181, 274; growth, 101, 107; hole
size, 253; introduction, 236; list specifications,
144; mulches, 253; number, 252; nurse, 122, 192,
274; remarks, 254; root growth, 101, 127; size,
252; specifications worksheet, 252, 253, 2531,
254; specimen, 132-134; staking, 254; symbol,
252; vascular, 206t. See also container plants;
germination; seed; specific plants

Plant Collecting Permit, 265

plant material: comparisons, 125t; container plants
and, 129-131, 130¢; inspection of, 132, 165; plugs,
124,126, 126f; procurement of, 236; salvage,
132-134; seed, 115-124; stem cuttings, 126-129;
translocation, 132—134; tubes, 126f. See also
specific materials

plant palette, 274; substitutions, 156

plant protection: devices, 168t, 169t; installation,
166-167, 1671, 168t, 169, 171; screen, 167f

Plant Research Permit, 265

planting, 12f; on center inches, 254; density, 144f;
operations, 166f; schedule, 128, 131, 133, 154;
specifications worksheet, 252, 253, 253f, 254;
survival, 179-180; techniques, 166

planting plans, 143-144, 143f, 144f, 152, 236; LPCP,
225-226, 226f

plot method of data collection, 209

plot plan, 138-139, 139f

PLS. See pure live seed

plugs, 124, 126, 126f, 274

pole cuttings, 125t

political consideration, 56

Poplar Island, 213-214

Post-it® Notes, 21

power auger, 275

prairie restoration, 80, 182

precipitation, 103t

preconstruction monitoring, 212

Prescribed Burn Permit, 265

prescribed fire or burning, 275

presence/absence data, 80, 96, 208, 212

prevegetated mats, 126, 275

Pritchard, Carl, 26

problem statement, 37, 39

process, 34, 275

project definition. See definition process

project documents, 137; acronym use, 151; as-
built plan drawings, 152; BOM, 148-149, 150f,
235; LPCP, 220, 230; project plans, 138-147;
specifications, 149-152. See also specific documents

Project Evaluation and Review Technique (PERT),
22,247

project features, 226; identifying, 84, 87

project management, 3, 5, 7; elements of, 17-28;
four-phase life cycle of project development and,
15-17, 16f; people, 17-18; processes, 19-20;
success, 28-32; tools, 20-28. See also specific
elements of management

project manager, 17; responsibilities, 29, 160. See also
specific processes and tools

project plan: as-built drawings, 152; baseline, 142—
143, 142f; construction details, 146, 146f; format,
147; grading plan, 141-143, 141f, 142f, 152;
guidelines, 147; irrigation plan, 144-145; LPCP,
225-226; planting plans, 143-144, 1431, 144f;
plot plan, 138-139, 139f; preparations, 146-147;
removal plan, 139-140, 140f; review checklist,
255-260; utility plan, 145-146. See also planting
plans; specific elements of plan

propagule, 275



property description, 139f

purchasing, 235. See also seed purchasing
pure live seed (PLS), 120, 275

purity rate, 275

quarantines, 56-57

random accidental destruction, 173-174

random acts of destruction, 173

Reclaimed Water Use Permit, 266

reclamation, 275

record keeping, 236

recordable information, 162-163

Recovery and Interstate Commerce Permit, 262, 263

reference, 275; database, 75-76

reference model, 73-74, 77, 275. See also specific
development approaches

reference sites, 34, 47, 73-74, 275; data collection
and, 75-77. See also extant reference site design
approach

refuges, 61

rehabilitation, 2, 275

remnant patch design approach, 74, 75, 80, 81f

removal plan, 139-140, 140f

requirements for project, 6, 29, 39, 83, 275; buffer,
65; changes to, 30-31; establishing, 45-46;
identifying, 84, 87; LPCP, 224. See also goals and
objectives

research advisory committee, 212

Research/Recovery Permit, 262, 263

resilience, 275

resistance, 275

resoiling, 276

restoration ecology, 3, 276

restoration movement, 1

restoration strategies, 12-14, 12f, 125t lite strategies, 2

restrictive layer, 276

results-oriented approach, 2, 7

revegetation, 276

reverse backfilling, 276

review checklist, 8, 255-260

Index 297

rhizome, 276

rice straw, 201

risk: avoidance plan, 9; cost, 27-28; environmental,
26; natural hazards, 27; schedule, 27; technical, 26,
27

risk assessment, 9, 26; “Total Risk” rating, 245

risk management, 26-28; plan, 245-246; worksheet,
245f

root growth, 101, 127

rooted cuttings, 125t

Ruhr Valley, Germany, 81, 82f

Safe Harbor Agreement (SHA), 261

salinity, 111

salinization, 276

salt cedar, 197

salvage, 125t; programs, 156; specimen plant, 132—
134. See also translocation

San Diego, 218. See also Los Pefiasquitos Canyon
Preserve

satellite colonies, 196197, 196f

scarify, 276

schedule, 1; activity, 20; construction and installation,
128, 155-156, 235; deliverable, 20; design and,
87-88; milestone, 20; planting, 128, 131, 133, 154;
risks, 27

scheduling project, 20, 44; creating, 21-22, 21f, 22f;
Gantt charts and, 22-23, 240

Scientific Collecting Permit, 265

Scientific Take Permit, 265

scope of project: design and, 87-88; LPCP, 218-223

scope statement, 34, 39,47, 275

Scottish Highlands, 184-185, 184f

screen, 167

seasons, 100, 101

seed, 125t application rates, 121-122; bank,
276; drills, 158; hard, 273; increase, 118, 276;
introduction, 236; mix worksheet, 121; PLS
calculations, 120; protectors, 168t; purity, 121;
quantity, 119; quantity and cost calculations, 250-
251, 250f; weed, 199-201
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seed collection: advantages and disadvantages of, 117;
methods, 118; native plant guidelines, 123-124;
purchasing compared to, 115-116

seed purchasing: collection compared to, 115-116;
germination rate and viability, 119-121; purity,
119; quantity, 121-122; services, 122-123

seeding groundcover, and tree or shrub installation,
197-199

sensitive areas, 139141, 141f

sensitive species, 12f

SER. See Society for Ecological Restoration

SER Primer on Ecological Restoration: Principles,
Values, and Structure of an Emerging Profession
(Clewell & Aronson), 2, 3

SHA. See Safe Harbor Agreement

Sir Bob Creek project, 43

site: boundaries, 139f; conditions, 22, 25, 49, 229,
234-235; function, 34; modifications installation,
164-165; ownership, 54-55; preparation review
checklist, 256; review checklist, 255-256;
suitability analysis, 218; weed management
strategies at, 197-199

site analysis, 8-9, 34, 49-50, 234; bubble diagram,
85f; cost estimate worksheet, 241; data analysis and,
66-69; data collection, 51-53; factors by category
used in feasibility analysis, 50f; LPCP, 222; map of
LPCP, 222f; plan, 83; site visit and, 53-65; SWO'T-C
analysis and, 66-69, 66f. See also biological factors;
general factors; physical factors; SWOT-C analysis

site analysis checklist, 248; anticipated site
improvements, 64-66, 249; biological factors,
62-64, 249; general factors, 54-57, 248; LPCP,
267-270; physical factors, 57-62, 248-249

site improvements, 236-237; budget, 24-25. See also
anticipated site improvements

site inspection: during construction and
installation, 160—163; for maintenance, 180;
worksheet, 37t

site inspector, 154; hard-hat/soft-hat function, 160,
161; responsibilities, 165

site visit: compilation of notes and mapping, 67f; data
collection, 53-65; preparations, 53-54. See also site
analysis checklist

slope: aspect/orientation, 92; stabilization, 114

Smith, Elizabeth H., 58

smothering, 276

Society for Ecological Restoration (SER), 2

sod slabs, 166, 276

soft-hat function, 160, 161

soil, 12f; chemical herbicides and, 200; chemistry,
110; compaction, 111; composition, 110; depth,
112; design considerations, 99, 110-114; electrical
conductivity, 276; erosion control and, 114, 170f,
171-172; horizon, 114, 276; import/export, 64,
113; imprinting, 276; inversion, 113-114, 276;
maps, 58-59; monitoring, 206t; nurse crops and,
192; permeability, 277; preparation and handling,
112-114; ripping, 277; salinity, 111; seed bank, 59,
113, 193, 277; slope stabilization and, 114; surface
conditions, 77; surveys, 52; tests, 58-59, 111; texture,
112, 277; type, 277; vegetation pattern and, 92-93

Soil Conservation Service. See Natural Resource
Conservation Service

solarization, 163, 277

sound recorders, 208

South Cape May Meadows Restoration Project, New
Jersey, 41

special consideration review checklist, 260

species: callout, 143, 144; exotics control of animal,
202; keystone, 273; palette, 88, 90; population
stabilization practices, 13-14; quantities, 88,
94-96, 94f, 95f; reintroduction, 277; selection,
123; sensitive, 12f. See also invasive species; target
species

specification, 23, 149-150, 235; LPCP, 226; plant list,
144; standards, 151-152; worksheet for plant and
planting, 252, 253, 253f, 254

specimen plant, translocation and salvage, 132-134

Sperry, Theodore, 80

Spring House, 219, 220f



stakeholder, 17-18, 33, 39, 277; goals, 30, 40, 234;
involvement, 233-234; monitoring and, 203, 204,
205, 210, 212; relations with, 230-231

staking, 204f, 254

state, 277

state/regional government permits, agreements, and
consultations, 263-265

status meeting, 31

stem cuttings, 126-129, 128f

stewardship, 179; ecological functions restoration,
181-186; habitat management period of,
209-210; longterm, 236-237; management and,
181-182

stinger, 159

Stormwater Management Permit, 266

stratification, 277

straw mulch, 201

strengths, 51f, 68; LPCP, 223. See also SWO'T-C
analysis

strengths, weaknesses, opportunities, threats, and
constraints. See SWO'T-C analysis

stressors, 57; anthropogenic environmental, 271;
elimination of, 234; environmental, 272

structural devices, 12f

structure, 277

subcontractor, 154, 160

subsequent projects, 204

subsoil, 113-114

success criteria, 204, 232, 233; innovation and, 237

suitability test, 87

supervisor, 154

support budget, 23-24

surface runoff, 60, 103t

swailing, 277

SWO'T-C analysis, 8, 49, 50, 50f, 51f, 66-69, 66f, 234;
Carrifran Wildwood Woodland Restoration Project
use of, 70-72; checklist, 248-249; LPCP, 222-223,
267-270

synthesis of process, 215. See also Los Penasquitos
Canyon Preserve

Index 299

The Tall Grass Restoration Handbook (Packard &
Mutel), 158

target, 277

target species, 65, 92, 97-98, 277; habitat
requirements of, 9, 62, 64, 92f

Tate, Karen, 20, 21, 40

TCP. See traditional cultural practices

team, 18, 137; meetings, 31-32

technical risks, 26, 27

TEK. See traditional ecological knowledge

territory mapping, 209

theft, 174

threats, 51f, 69; LPCP, 223. See also SWO'T-C
analysis

Tigris-Euphrates river system, 186188

Timber Harvesting Permit, 265

time, 236-237

Tongway, David J., 208, 212

topography, 57-58; monitoring, 206t

traditional cultural practices (TCPs), 277

traditional ecological knowledge (TEK), 277

transects, 208-209

translocation, 125t; specimen plant, 132-134

Trapping Permit, 265

tree: bark protectors, 168t; enclosure protectors, 168t
groundcover seeding and installation of, 197-199;
shelter, 172f, 211f; spade, 1581, 277

Tree Removal Permit, 266

tubes, 125t, 126f

turbidity monitoring, 214

urban stream projects, 181

US Army Corps of Engineers (USACE): Section 10
Permit, 263; Section 404 Permit, 263

US Department of Agriculture (USDA), 52

US Fish and Wildlife Service (USFWS), 262

USACE. See US Army Corps of Engineers

USDA. See US Department of Agriculture

USFWS. See US Fish and Wildlife Service

utility plan, 145-146
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vandalism: control features, 65; LPCP, 228; protection

installation, 173-175; random accidental
destruction, 173-174; random acts of destruction,
173; theft, 174; willful acts of destruction, 174

vascular plants monitoring, 206t

vegetation: communities, 62, 75-76, 88, 90, 207;
dynamics, 62; patterns, 88, 91-94, 92f; review
checklist, 256-257; zonation, 91, 278

vegetative propagation, 278

vernal pools, 104f

viability, 119-121, 278

visioning exercise. See leitbild

volunteers, 161; monitoring plan and, 210-211

Walker, Joan L., 73

Waste Discharge Requirements Determination, 264

water, 64-65, 182; action to exploit resources, 103t;
body/hydrologic modification, 88, 89; budget, 100,
278; chemistry, 107, 208, 212; control, 12f, 13;
design considerations, 99, 100-109; groundwater,
60, 100, 103t; holding capacity, 278; maintenance,
104; monitoring chemistry of, 208; quality, 60-61,
214; review checklist, 257-258

water delivery and storage systems, 104, 105f; costs
associated with, 106

Water Diversion Limited License, 265

Water Quality Certification, 263

Water Rights Permit, 265

water supply: developing, 103, 103t; natural, 100-101,
106-107; supplemental, 99, 100, 102t

waterjet stinger, 159, 278

watershed, 57, 278

wattles, 170f, 278

weaknesses, 51f, 68; LPCP, 223. See also SWO'T-C
analysis

weed eradication: Bradley method, 195-196; satellite
colonies, 196-197, 196f

weed management, 189; groundcover seeding and
tree or shrub installation, 197-199; herbicide
application, 201; methods, 199-200; mulches
for, 201; need for, 190-191; principles of, 193;
program development, 191-199; rating system,
194; strategies at ecological restoration sites, 197
199; strategies in natural areas, 195-197; timing,
197; weed mats, 201-202. See also annual weeds;
biennial weeds; perennial weeds

Weed Wrench™ 158, 159f

weed-free straw, 278

weeds, 189-190, 278; germination of, 198, 200, 201;
growth cycle, 200-201; mats, 201-202; priority 1,
194; priority 2, 194; priority 3, 194; priority 4, 194;
seeds, 199-201

Well Deconstruction Permit, 266

Well Drilling Permit, 266

whips, 278

White, Peter S., 73

wildlife: exotic animal species control, 202;
monitoring, 207, 208, 212, 214; movement from
island to island, 93, 93f; resources, 63-64

willful acts of destruction, 174

willow wattles, 278

wood pole barrier, 146f

worker training, 160, 191

zonation vegetation pattern, 91, 278
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Advance praise for Project Planning and Management for Ecological Restoration

“Adding to an already rich series on ecological restoration texts, Island Press delivers this book
chock-filled with over 100 years of accumulated knowledge and on-the-ground experiences by
three luminaries in the field of ecological restoration. With a focus on project management Rieg-
er, Stanley, and Traynor effectively bring the philosophical, ecological, and social aspects of eco-
logical restoration to a practical reality. Students, practitioners, and, yes, even philosophers stand
to benefit from reading this book.”

—Nik Lopoukhine, Past Chair of Society for Ecological Restoration

“I have seen many well-meaning restoration projects fail due to poor planning, but that need never
happen again. The authors lend over a century of combined experience in ecological restoration
design at a variety of scales to describe the detailed analysis and planning process necessary for
successtul project design, implementation, maintenance, and evaluation.”

— Steve Windhager, Executive Director, Santa Barbara Botanic Garden

“This sorely needed book presents a comprehensive view of restoration project management from
a biological perspective. It will be especially useful to those now entering the field of ecological
restoration as practitioners. I wish I had this book when I began my career as a practicing resto-
rationist.”

—Tom Griggs, Senior Restoration Ecologist, River Partners

“Whether you are a restoration practitioner, student or researcher, this is a necessary handbook of
guidelines for all aspects of restoration and management. Nonspecialists and ecologists alike can
readily take in the complexities of planning, risk management, and goal setting for regenerating
ecosystems. Case studies and flow diagrams are presented to bring the world of planning to life.”
—Edith B. Allen, Professor, Department of Botany and Plant Sciences and Center for Conserva-
tion Biology, University of California, Riverside
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stimulating, shaping, and communicating ideas that are essential
for solving environmental problems worldwide. With more than
800 titles in print and some 40 new releases each year, we are
the nation’s leading publisher on environmental issues. We iden-
tify innovative thinkers and emerging trends in the environmental
field. We work with world-renowned experts and authors to de-
velop cross-disciplinary solutions to environmental challenges.

Island Press designs and executes educational campaigns
in conjunction with our authors to communicate their critical
messages in print, in person, and online using the latest technol-
ogies, innovative programs, and the media. Our goal is to reach
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with information that can be used to create the framework for
long-term ecological health and human well-being.
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