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GENERAL

OVERVIEW OF THE PROFESSION

WHAT IS LANDSCAPE
ARCHITECTURE?

Landscape architecture encompasses the analysis,
planning, design, management, and stewardship of
the natural and built environments. Types of projects
include: residential, parks and recreation, monu-
ments, urban design, streetscapes and public spaces,
transportation corridors and facilities, gardens and
arboreta, security design, hospitality and resorts, insti-
tutional, academic campuses, therapeutic gardens,
historic preservation and restoration, reclamation,
conservation, corporate and commercial, landscape
art and earth sculpture, interior landscapes, and
more. Landscape architects have advanced education
and professional training and are licensed in 48 states
(as of June 2005).

Landscape architects plan and design traditional
places such as parks, residential developments, cam-
puses, gardens, cemeteries, commercial centers,
resorts, transportation facilities, corporate and institu-
tional centers, and waterfront developments. They
also design and plan the restoration of natural places
disturbed by humans, such as wetlands, stream corri-
dors, mined areas, and forested land. Having an
appreciation for historic landscapes and cultural
resources enables landscape architects to undertake
preservation planning projects for national, regional,
and local historic sites and areas.

Working with architects, city planners, civil engi-
neers, and other professionals, landscape architects
play an important role in environmental protection by
designing and implementing projects that respect both
the needs of people and of our environment.
Professionals who can meet human needs by making
wise use of our environmental resources are in
demand today and will continue to be so in the future.

A wide range of opportunities are open to land-
scape architects today. They may work on a variety
of projects, such as the development and preserva-
tion of open spaces, recreation areas, wildlife refuges,
z00s, parks, golf courses, and transportation systems.

Landscape architects also may work for many types
of organizations—from real estate development firms
starting new projects to municipalities constructing air-
ports or parks—and they often are involved with the
development of a site from its conception. Working
with architects, surveyors, and engineers, landscape
architects help determine the best arrangement of
roads and buildings. They also collaborate with envi-
ronmental scientists, foresters, and other professionals
to find the best way to conserve or restore natural
resources. Once these decisions are made, landscape
architects create detailed plans indicating new topog-
raphy, vegetation, walkways, and other landscaping
details, such as fountains and decorative features.

Leonard Hopper, FASLA and the American Society of Landscape Architects

In planning a site, landscape architects first con-
sider the nature and purpose of the project and the
funds available. They analyze the natural elements of
the site, such as the climate, soil, slope of the land,
drainage, and vegetation; observe where sunlight falls
on the site at different times of the day and examine
the site from various angles; and assess the effect of
existing buildings, roads, walkways, and utilities on
the project.

After studying and analyzing the site, landscape
architects prepare a preliminary design. To accom-
modate the needs of the client and other stakeholders
in the project, as well as the conditions at the site, the
design frequently evolves based on input gathered at
meetings held during the design development phase.
These modifications from the preliminary design lead
to the approval of the final design. They also take
into account any local, state, or federal regulations,
such as those providing barrier-free accessibility and
those protecting wetlands or historic resources.

In preparing designs, computer-aided design (CAD)
has become an essential tool for most landscape archi-
tects. Many landscape architects also use video
simulation to help clients envision the proposed ideas
and plans. For larger-scale site planning, landscape
architects also use geographic information systems
(GIS) technology, a computer mapping system.

Throughout all phases of the planning and design,
landscape architects consult with other professionals
involved in the project. Once the design is complete,
they prepare a proposal for the client. They produce
detailed plans of the site, including written reports,
sketches, models, photographs, land-use studies, and
cost estimates, and submit them for approval by the
client and by regulatory agencies. When the plans are
approved, landscape architects prepare working
drawings showing all existing and proposed features.
They also outline in detail the methods of construc-
tion, itemize construction details, and draw up a list
of necessary materials, including the written technical
specifications for the project. Finally, during the con-
struction implementation phase of the project, the
landscape architect is often called upon, by the client,
to monitor the installation of his or her design.

Some landscape architects work on a variety of
projects, while others specialize in a particular area,
such as residential development, street and highway
beautification, waterfront improvement projects, parks
and playgrounds, or shopping centers. Still others
work in regional planning and resource management;
feasibility, environmental impact, and cost studies; or
site  construction. Increasingly, landscape architects
are becoming involved with projects in environmental
remediation, such as preservation and restoration of
wetlands, as well as the restoration of degraded land,
such as mines or landfills. Historic landscape preser-

vation and restoration is another important area where
landscape architects are playing an increasingly
important role.

The 2004 American Society for Landscape Archi-
tects (ASLA) Business Indicators Survey reveals that
landscape architecture firms are growing in size,
billing rates are increasing dramatically, and the client
base for the profession continues to expand, most
significantly in the public sector.

ASLA commissioned the first business indicators
survey in 1997 and repeated it in 1999. This latest sur-
vey is based on information gathered in 2004 from
more than 1,000 private sector landscape architecture
firms. Indicators include market sectors; project types;
client types; billing rates; contract types; design com-
petition participation; marketing, spending and
construction cost ratios; and profit margins. Of the
firms and organizations responding to the survey, 80
percent are in the private sector, 16 percent are in the
public sector, and 4 percent represent academic insti-
tutions. In the 2004 survey, most respondents have 21
to 25 years of experience with an average salary of
$80,273. The average salary for those with 0 to 5 years
of experience is $41,803. Those with 36 to 40 years of
experience earn the highest average salary, at $97,564.

Demographic comparisons by gender between the
1999 and 2004 ASLA surveys indicate there has been
no change in the private sector (24 percent women,
76 percent men). However, women now make up 34
percent of public practitioners and 24 percent of pro-
fessionals in academia, increases of 4 percent in both
sectors since 1999.

Based on projections by the Department of Labor’s
Bureau of Labor and Statistics, employment of land-
scape architects is expected to grow faster than the
average for all occupations through the year 2012.
New construction is increasingly dependent upon
compliance with environmental regulations, land-use
zoning, and water restrictions, spurring demand for
landscape architects to help plan sites and integrate
man-made structures with the natural environment in
the least disruptive way. Landscape architects are also
becoming increasingly involved in preserving and
restoring wetlands and other environmentally sensi-
tive sites. Due to growth and geographic shifts in
population, the expertise of landscape architects will
be highly sought after in the planning and develop-
ment of new residential, commercial, and other types
of construction. For the general public, their most
important issues and concerns impacting their daily
lives and routines have a close relationship to a land-
scape architect’s area of practice and responsibility.
Thus, the work of landscape architects will play an
increasingly important role in shaping the world’s
future by making a positive impact on health, eco-
nomic, social, and environmental issues.

GENERAL
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CONSTRUCTION DOCUMENTATION

OVERVIEW OF CONSTRUCTION DOCUMENTATION

BACKGROUND: PURPOSE

Construction documents have several purposes. They
communicate technical information necessary to (1)
obtain bids for construction, (2) see the project
through the building permitting process, and (3)
guide construction. In general, construction docu-
ments are comprised of construction drawings and
specifications. The technical information communi-
cated in the drawings indicates physical location of
the improvements proposed for the project, the
details of components to be built and installed, and
the quantity of design elements. Specifications deal
with the standards of quality expected in the con-
struction of the improvements and the procedures to
be used throughout the construction process.

LEGAL IMPLICATIONS

Construction documentation is a critical component
of the construction contract process and, therefore,
has legal ramification. As a matter of fact, construction
documents set the scope of what is to be built, stan-
dards of quality expected and numerous parameters
related to submittals, availability of materials, and tim-
ing of installation. All these matters can have
far-reaching legal and financial consequences. The
documents need to be meticulously and thoroughly
assembled so they can prevent and/or resolve any
legal disputes between the involved parties.

DESIGN INTEGRITY AND
CONSISTENCY

Maintaining consistency with the original design
intent is critical in the process of construction docu-
mentation. Technical issues in the design process are
resolved and documented in the construction docu-
ments. During this phase, the landscape architect may
lose sight of the original concept. Therefore, it is
important to test details and technical solutions for
their support of the original intent.

It is important to be aware that design continues
through the entire construction documentation and
building process. The detailing of walls, steps,
planters, and structures is a critical step in the overall
design process. The landscape architect needs to be
vigilant to ensure that all scales and phases of the
project design are internally consistent.

Design consistency also may be compromised dur-
ing the construction phase of a project. For example,
a program manager or subcontractor under the guise
of value engineering might suggest materials that
depart from the original specifications. Different
building techniques or recognition of code con-
straints can also alter the original concept of the
design. These changes need to be accepted or
rejected based on how well they conform to the orig-
inal design intent. The construction documents, if
properly executed, will provide appropriate proce-
dures and conditions for considering proposed
substitutions.

Leonardo Alvarez, ASLA, AIA, EDAW

CONSTRUCTION ADMINISTRATION
VERSUS CONSTRUCTION
DOCUMENTATION

To ensure design integrity, some landscape architects
choose to emphasize construction administration in
lieu of more thorough construction document sets.
This approach has merit within certain project types
and with certain clients. But in competitively bid
projects, it has the potential to lead to excessive
change orders, leading to excessive project cost
overruns.

ROLE OF TECHNOLOGY

As in all other businesses, in landscape architecture,
the World Wide Web has become integral to the rapid
transfer of information, specifically construction doc-
uments. Often, the Web is used to exchange drawings
and coordinate with engineers and other consultants.
This is useful when design details need updating and
changing. Though this is still a relatively new and dif-
ferent approach of interacting in the building/design
process, it allows for near-instantaneous means of
obtaining new information.

LEADERSHIP IN ENERGY AND
ENVIRONMENTAL DESIGN (LEED)
IMPLICATIONS

For projects seeking LEED certification, specific calcula-
tions and exhibits must be included in initial
construction documents and follow-up documentation.
For example, in order to achieve a water efficiency
credit, the landscape architect has to show how cap-
tured rain or recycled site water is being used to reduce
irrigation by 50 percent. With this new initiative, the
landscape architect needs to document information that
is not otherwise required.

CONSTRUCTION DOCUMENT
ORGANIZATION

Construction documents are typically organized in
two parts: the drawings (often referred to as working
drawings or construction drawings) and the project
manual (often referred to as just the specifications, or
“specs”). The project manual has two sections, the
front end documents and the technical specifications.
In general, the front end documents stipulate the con-
ditions and terms of the contract. The technical
specifications complement the front end documents
by establishing the quality of materials and proce-
dures to be used in the project implementation.

ROLE OF PROJECT SCALE AND
COMPLEXITY

The organization and depth of information detailed in
the construction documents are dependent on the
scale and complexity of the project to be built. For
example, a relatively small and straightforward single-
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family residential landscape could be documented
entirely in three drawings, without a separate specifi-
cations book. In this case, all specifications may be
embedded directly in the drawings. The hardscape
design could be integrated with the layout plan, and
the planting plan could be combined with planting
details and a plant schedule with planting notes. In
contrast, a project for a major urban public park may
contain a number of water features, active recreation
areas, vehicle and pedestrian zones, and service
areas. This would require a detailed set of drawings,
which are properly indexed. In addition, a separate
project manual fully detailing all aspects of the con-
ditions of the contract, material specifications, and
installation requirements would be necessary.
However, regardless of project scale and complexity,
the construction documents must present a complete
package of the information required to bid and build
the project while protecting the client’s and public’s
interests in terms of health, safety, and welfare.

DRAWING/SPECIFICATIONS
COORDINATION GUIDELINES

A primary rule to observe in coordinating drawings
and specifications is to avoid duplicating informa-
tion. If a material is described in the specification
manual, then a notation of that same detail should
not appear on the drawings. The inverse is also true:
Information from drawings should not be stated in
the specification manual. This is illustrated by the fol-
lowing example: If a project calls for 4X8 brick
pavers of a particular color and manufacturer, the
drawings should only state “4X8 brick paver,” with
no added detail. Additional information would then
be referenced in the specification manual. Following
this rule can avert problems during design and con-
struction. If a change is required, the landscape
architect need only alter the drawings or specifica-
tions in one place, minimizing errors and confusion.
Typically, if there is a conflict in the information
stated in the specifications and the drawings, the
specifications will govern.

When a landscape architect works in coordination
with other professionals, clarity must be maintained
in the construction documents. For example, if a civil
engineer is grading for drainage, the size, location,
and type of drainage outlets must be consistent with
the work of the landscape architect. Additionally, ele-
ments such as steepness of grades need to be
carefully implemented to maintain the overall design
intent of the project.

Care must also be taken within the firm or when
working with other landscape architects. A typical
challenge is ensuring accuracy when changing
scales from working on the overall plan to the detail
plan and detail section scale. Fine-tuning decisions
need to be made at that point, and these can have
a major impact on the final design. Therefore, the
detail decisions have to be harmonious with the
larger design scheme.
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QUALITY ASSURANCE

Quality assurance (QA) is a process intended to min-
imize errors and omissions and ensure that a project
receives the highest standard of technical accuracy
and thoroughness in relationship to the preparation of
construction documents. This often involves a clear
set of guidelines and checklists, as well as an accepted
protocol for conducting the QA review. Most typically,
the QA review is performed by a third party, such as
an individual who is objective and has not worked on
the project to be reviewed. It is highly recommended
that all landscape architects institute a QA process for
review of construction documents as a part of their
adopted practice procedures. The preparation of a QA
manual can codify these procedures and, at a mini-
mum, should include the following:

e General protocol outline

¢ Timing of third-party review

e List of standards to be observed (CADD, drawings,
scales, etc.)

e Contract document checklists (drawings and speci-
fications)

e List of common problems encountered

PROJECT MANUAL

Owners, landscape architects, engineers, architects
and contractors all rely on a project manual for every
project to clearly convey how to bid the project, the
extent of the project and the specifications related to
the details for carrying out the work. The project
manual includes those documents that can easily be
bound into a book format, including the bidding
requirements, contract forms and conditions, and
technical specifications. If the landscape architect is
working with a client to help prepare the project
manual, it is important to take care in developing the
technical specifications, including Division 1/General
Requirements and Supplemental General Conditions,
in a manner that is compatible with the specific pub-
lic or private bidding requirements.

Most project manuals will be developed in three
major sections: Division 0, Bidding and Contract
Requirements; Division 1, General Requirements; fol-
lowed by the Technical Specifications Divisions 2-10.
Technical specifications should be organized follow-
ing the Construction Specifications Institute’s (CSD 16
divisions and three-part format.

Most project manuals start off with a cover and
title page that lists the project title and other perti-
nent information, such as the project location,

Ray Strychalski, ASLA, EDAW

ROLE OF SHOP DRAWINGS

Despite the thoroughness and level of detail included
in a good set of construction documents, not every-
thing can be fully detailed for implementation. Shop
drawings are also usually required. Shop drawings are
precisely what they imply: drawings prepared by the
“shop” or manufacturer of a particular item to be
installed in the project. Shop drawings are typically
prepared for all manufactured items specified, such as
railings, site furnishings, fountain equipment, and cus-
tom light fixtures. In preparing details in a construction
document set, it is important to be aware of what
should be indicated in the landscape architect’s own
details and what will be detailed in the shop drawings.

ROLE OF RECORD DRAWINGS

Record drawings document changes that have
occurred during the construction process. These may
or may not be in the scope of a typical project. The
terms “record drawings” and “as-built drawings” are
sometimes used interchangeably. However, the term
“as-built” is being used less often in contracts due to
the fact that it has been used against engineers,

project number, owner’s name, designer’s name and
address, and, possibly, the designer’s seal and signa-
ture. Next is the table of contents for the entire
project manual.

Division 0 outlines the bidding and contract
requirements, and may include the following:

e Public Notice—Invitation to Bid
e Instructions to Bidders

e General Conditions

e Supplementary Conditions

¢ Bid Bond Form

e Performance and Payment Bond
e Bid Form

The CSI 16-part format includes Division 1/General
Requirements, which is used to provide greater clari-
fication, additional requirements, or descriptions of
unique project conditions. It should complement the
General Conditions and Supplemental Conditions,
not change them. Common examples of Division 1
material include, but are not limited to, the following:

e Summary of the work
® Work restrictions

architects, and landscape architects in court. The
legal interpretation of the term “as-built” may be
taken more literally, to mean that an as-built drawing
should contain absolutely everything as it was
built—or exists—in the field. In contrast, a record
drawing seems more likely to be interpreted as a
record of all changes that occurred in the field and
that are documented through change orders,
addenda, or contractor/consultant drawing markups.
In order to minimize exposure and liability, it is
highly recommended that all landscape architects
consult with an attorney on the matter of record
drawings prior to executing contracts that contain
either of these terms.

CONCLUSION

Construction documentation is at the core of land-
scape architectural practice. It is essential that
construction documents be thorough and accurate, as
they can determine the success or failure of a project.
All changes need to be noted for future reference.
And it is prudent to institute a review process for the
construction document process to ensure a high-
quality product.

e Alternates

e Change order procedures

e Payment application process

® Project meetings

e Submittal process

e Quality requirements

e Temporary facilities and controls
e Closeout procedures

The final portion of the project manual is the Tech-
nical Specifications, which should follow the
industry-standard CSI format. Each specification section
should include the general, materials, and execution
CSI three-part format. In specifying products, unless the
contracting agency has a specific product exemption
on file, any specific product listing needs to be accom-
panied with “or approved equal” or similar language.
In constructing these specifications, care needs to be
taken to only supplement or clarify requirements listed
in the General Conditions, Supplemental Conditions,
and Division 1/General Requirements. Additionally,
work described by each specification section should
contain the acknowledgment that the requirements
contained in these documents apply to the work of
each and every section of the technical specifications.

CONSTRUCTION DOCUMENTATION
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CONSTRUCTION DRAWING LAYOUT

INTRODUCTION

The organization and format of drawing packages is a
critical element in the professional preparation of con-
struction documents. Early on, the order drawings will
appear in a set of construction documents should be
determined and distributed to everyone involved in
the production process. Most firms have established a
standard by which to sequence the documents in a
package, by discipline, and then within those disci-
plines as well. This organization may also be
mandated by certain clients, who may have a standard
process and expect to see the drawings in a particular
progression. The method presented in this chapter is
a frequently encountered system for construction doc-
ument layout.

NAMING AND NUMBERING
DRAWINGS

Before the drawings can be organized, they have to
be named and numbered in a logical manner. The
diagram presented here shows a typical drawing-
naming standard, and explains the importance of
each letter and number in that name.

DISCIPLINE DESIGNATOR

DRAWING ORGANIZATION

Once the drawings are named, they can be put in
order. In all cases, the package setup goes from gen-
eral and nonspecific information to highly detailed and
specific information. A good way to approach this is to
put yourself in the contractor’s shoes and imagine how
you would go about understanding what the project is
all about. The package should start by explaining the
project location, name, owner’s name, and so on—all
of this information can be contained on the cover
page. Next, the package should explain how the doc-
uments are organized and how to read the symbols
included in the package, as well as all of the general
notes that apply to the entire project. When all of this
information is explained, you are ready to begin doc-
umentation of the design. Once again, the information
in the package should be ordered from the general
(large-scale level) down to small-scale details. Starting
with overall plans and working through to the individ-
ual details, the package organization should be clear
and consistent. Remember, the goal is to explain the
design intent as efficiently as possible.

In addition to the preceding, the organization of
the package is also loosely based on the order of con-

SHEET SEQUENCE NUMBER

[.][D]
SHEET TYPE DESIGNATOR

USER (IF NEEDED)

WORK TYPE DESIGNATOR

WORK TYPE
DISCIPLINE DESIGNATIONS RS SHEET TYPE DESIGNATIONS
G GENERAL S HARDSCAPE GENERAL (SYMBOLS LEGEND,
0 NOTES, ETC,)
H HAZARDOUS MATERIALS | IRRIGATION » BTG
c CIVIL p PLANTING 1 PLANS (HORIZONTAL VIEWS)
L LANDSCAPE L LIGHTING 2 | ELEVATIONS (VERTICAL VIEWS)
S STRUCTURAL G GRADING 3 SECTIONS (SECTIONAL VIEWS)
A ARCHITECTURAL D DEMOLITION LARGE-SCALE VIEWS
(ENLARGEMENT PLANS,
! INTERIORS R RELOCATION 4 | ELEVATIONS OR SECTIONS
Q EQUIPMENT THAT ARE NOT DETAILS)
F FIRE PROTECTION 5 DETAILS
p PLUMBING 6 | SCHEDULES AND DIAGRAMS
M MECHANICAL 7 USER-DEFINED
E ELECTRICAL 8 USER-DEFINED
T TELECOMMUNICATIONS 3D REPRESENTATIONS
R RESOURCE 9 | (ISOMETRICS, PERSPECTIVES,
PHOTOGRAPHS)
X OTHER DISCIPLINES
2 CONTRACT OR SHOP
DRAWINGS

CONSTRUCTION DOCUMENT DRAWING NAMING FORMULA, FROM ATYPICAL
OFFICE STANDARD

Thomas Jones, RLA, EDAW
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struction of the project. When the contractor installs
the project, the hardscape elements will generally be
installed first. Thus, the package should present the
hardscape plans before the landscape plans. The
information is easier to understand in this order—
imagine how hard it would be to understand a
project if the first drawings were covered with the
planting graphics necessary to explain the landscape
installation, ahead of the grading, layout, and hard-
scape information.

The index presented here is a typical representa-
tion of the order of drawings in a package.

Sheet Contents
G-001 Cover
L-001 Sheet Index
L-002 Notes and Legends

LS101 Site Plan

LS201 Site Elevations

LS301 Site Sections

LS401 Site Plan Enlargement
LS501 Hardscape Details

LP101 Planting Plan

LP401 Planting Plan Enlargement
LP501 Planting Details

LP601 Plant Schedule

In many cases, the package will include not only
the landscape architectural drawings, but also other
disciplines, such as architecture; civil engineering;
structural engineering; mechanical, electrical, and
plumbing engineering (MEP); and so on. The pres-
entation of this information follows the same pattern
as above, general to specific, and the drawing order
follows the order of construction. For example, for a
project with all of the professionals listed above, the
following discipline order may most efficiently
explain the information:

Civil engineering
Landscape architecture
Architecture

Structural engineering
MEP

The prime consultant is responsible for establishing
and distributing this information to the entire team.
This should be done as early in the construction doc-
umentation process as possible.

Drawing Layout

The individual drawings in a package should always
have a few basic elements that guide their interpreta-
tion, such as the title block, a scale, a north arrow, a
key map (if needed), a legend, and so on. This infor-
mation should be standardized for the project.

DRAWING CHECKLIST

Many firms will have established checklists to aid in
the creation of construction documents. These check-
lists should be referenced frequently and are a great
source of valuable information.
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GRAPHICS GUIDELINES

Always draw to scale and label drawings as such.

Use consistent scale among like details, e.g., all pavements at the same scale.

Use common architectural scales

Dimension on left; note on right.

Use standard material designations; bleed judiciously.

Use bold outlines around object in section.

Draw object lines medium lineweight; dimension, extension, notation leaders fine lineweight.
Align details vertically, including dimensions, object, and notes.

Align details horizontally where possible.

ooDooooooogod

Keep details, detail enlargements, etc., of a given object or element on the same sheet when
possible. This is especially important for a unique element that may be a subcontract, e.g, a
garden structure.

[0 Always draw typical details first; when drawing unique details, refer back to typical detail note
or callout. Do not redraw details.

[J Use standard orthographic projection standards for three-dimensional details with plan on
top, section under, elevation to the right. (A detail such as this is considered one detail—not
three—in terms of callout designation.)

[0 For symmetrical structures, use half-plans and half-garden sections for economy and clarity. For
example, on a garden structure, the left half may show the framing plan of the roof, while the
right side may show the paving pattern on the floor:

OVERALL DRAWING GUIDELINES

Show only what you have to show to build your designs—nothing more, nothing less.
Draw all plans at the same scale and orientation.

Show the correct information the least number of times. Once is best.

Don't draw any other discipline’s work except to reference it.

Use consistent terminology through the drawings and specifications.

Don't draw at large scale what you can draw at a small scale.

Don't draw at all what you can note, e.g, catalog items.

Don't note what you can spec.

Don't label what you can symbolize.

Where possible, combine elements, e.g, layout, grading to minimize sheet count.
Always proceed from general to specific, large to small, plan to elevation to section.
Minimize the use of match lines.

Maximize the use of enlargements.

oooDooooooooood

enlargement area carries all the content, so that it is not repeated at the smaller scale.

|

Coordinate with utility locations and actual sizes of utility appurtenances.

Only enlarge if enlargement is two to three times as big as original. Make sure that the

TYPICAL CONSTRUCTION DOCUMENT GRAPHICS CHECKLIST

TYPICAL DRAWING CHECKLIST FOR CONSTRUCTION
DOCUMENTS

POURED IN PLACE
CONCRETE SLAB

W/ MEDIUM BROOM
FINISH.  SEE SPECS.

1/4” SAWCUT CONTROL JOINT, DEPTH
EQUAL TO 1/4 SLAB

1/2" FELT EXPANSION JOINT
W/ BACKER ROD AND WATERPROOF
SEALANT, FULL DEPTH

EXISTING BLDG. OR WALL
FACE; SEE PLANS FOR

SUB—GRADE COMPACTED
TO 98% MODIFIED PROCTOR

—_

NOTE: FOR ADDITIONAL INFORMATION ON CONCRETE PAVING
REFER TO SPECIFICATIONS.

@TYP. CONC. PAVING SECTION . SAWCUT CONTROL JOINT

PEDESTRIAN CONCRETE PAVING

(:) EXPANSION JOINT/.
CONSTRUCTION JOINT

( :) CONCRETE AT WALL/BLDG.
SCALE: 1-1/2" = 1'-0"

ADDRESS

SCALE: 1-1/2" = 1'-0"

CONCRETE SIDEWALK; SEE
DRAWINGS AND SPECS.

1/2"  EXPANSION JOINT WITH
WATERPROOF SEALANT AND
BACKER ROD

EXISTING UTILITY VAULT TO REMAIN.
VAULT SIZE SHOWN IS FOR
GRAPHIC PURPOSES ONLY.

CONCRETE AT UTILITY VAULT

CONCRETE PAVERS

CONCRETE SIDEWALK; SEE
DRAWINGS AND SPECS.

1/2" EXPANSION JOINT
WITH WATERPROOF SEALANT
AND BACKER ROD

CONCRETE PAVERS; SEE
DRAWINGS AND SPECS.

CONCRETE PAVERS
(SEE PLAN AND SPECS.)

HAND—TIGHT SAND SWEPT JOINTS
WITH SANDLOCK STABILIZER

SAND SETTING BED

7-3/8"

TURN DOWN CONCRETE
EDGE AS PAVER RESTRAINT

4" CRUSHER RUN BASE

COMPACTED SUBGRADE 987% COMPACTED SUBGRADE

LOCATIONS.

1/2" EXPANSION JOINT WITH . -

WATERPROOF SEALANT AND

BACKER ROD. PROJECT
SPONSOR

CONCRETE SIDEWALK; SEE

DRAWINGS AND SPECS.
PROJECT NAME
AND ADDRESS

FIRM NAME AND

STANDARD PROCTOR. 98% STANDARD PROCTOR REV.

COMMENT

DATE

PAVERS AT SIDEWALK

SCALE: 1-1/2" = 1'-0" SCALE: 1-1/2" = 1-0"

EXISTING BLDG. OR WALL
FACE; SEE PLANS FOR
CONCRETE PAVERS; SEE LOCATIONS.

DRAWINGS AND SPECS.
PLANT BED

ASPHALTIC SETTING BED —
SEE SPECS

4" CONCRETE BASE

1/2" EXPANSION JOINT WITH
WATERPROQF SEALANT AND
BACKER ROD.

CONCRETE PAVERS; SEE
DRAWINGS AND SPECS.
UNCOMPACTED SUBGRADE

COMPACTED SUBGRADE 98%
STANDARD PROCTOR.

6 }DAVERS AT PLANTING AREAS 7 }RAVERS AT WALL/BLDG.

SCALE: 1-1/2" = 1'-0"

SEAL:

CONCRETE PAVERS.
(SEE DRAWINGS AND SPECS.)

1/2” EXPANSION JOINT WITH
WATERPROOF SEALANT AND
BACKER ROD bye
JOB NO.:
EXISTING UTILITY VAULT TO_REMAN. DRAWN BY: ED

VAULT SIZE SHOWN IS FOR
GRAPHIC PURPOSES ONLY.

DRAWING TITLE:
SITE

PAVERS ADJACENT TO UTILITY VAULT DETAILS

SCALE: 1-1/2" = 1'-0" SCALE: 1-1/2" = 1'-0"

8

SCALE: 1-1/2" = 1'-0" SHEET NO.

CHECKED BY: RS

LS503

TYPICAL CONSTRUCTION DOCUMENT DETAIL SHEET

Thomas Jones, RLA, EDAW
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SYMBOLS

INTRODUCTION

The goal of a set of construction documents is a success-
fully built project. One of the steps toward reaching this
goal is the production of clear, efficient drawings that
communicate the design intent and construction detailing
of the various elements of the project. These drawings
will always be more meaningful and more easily under-
stood when symbols are carefully chosen and placed.

STANDARDS

Most users will follow industry standard materials
symbols in the creation of their drawings, such as the
stipple-and-triangle pattern that is known universally
as concrete. There are also standard construction
document package symbols, such as the detail refer-
ence symbol. These standard symbols form the basis
for any discussion of this type and should always be
kept accessible, either in the form of a drafting man-
ual or an office graphics standard.

COMMON PROBLEMS

Some common problems and solutions to be aware
of when working with symbols are presented here:

Ju—

. Always be aware of the scale of the drawing, and
use this to test symbols for clarity. For example, if
the drawing being produced is at a scale of 1/4" =
1'-0", a pattern that represents brick pavers can be
drawn at their actual size, whereas at 1" = 50’ that
same pattern would be a solid, meaningless block
on the drawing.

. Always visually test symbols with each other at the
scale of the drawing. For example, a tree symbol
that worked on a rendered plan may be far too
detailed to use alongside less detailed construction
document symbols. Adjust the symbol, or use
another, more appropriate one.

3. When creating plant symbols, be aware of the size
and spacing of the plant. For example, a tree symbol
in plan and section/elevation should be shown at
two-thirds of its mature size, whereas a shrub symbol
for equally spaced shrub planting should be drawn at
a size that equals the installed spacing of the shrubs.

4. Remember that clarity is the key to symbol effec-
tiveness, and the goal is to communicate the design
intent, not to draft the most elaborate symbols.
Include only enough detail to relay the necessary
information.

. Consider the stage of the project when choosing
and/or creating symbols. For example, a symbol
used in the schematic design phase may or may
not be appropriate for the construction documents.

no

)

CONSTRUCTION DOCUMENT
SYMBOLS

The figure “Construction Document Symbols” con-
tains sample symbols for construction documents
packages. This list is by no means exhaustive; rather,
it is intended to show some possibilities and provide
some guidelines for users to create their own library.

CONSTRUCTION DOCUMENT SYMBOLS

ITEM SAMPLES
,  STANDARD LEADER . AREA LEADER . ARCING LEADER
LEADER / ya
LINE / / i
/ ; J
Py ____gd.
DIMENSION "" . .
LINEAR DIMENSION ANGULAR DIMENSION RADIAL DIMENSION
NORTH ,\
ARROW
NORTH NCORTH NORTH
GHAPHIC ] 0 2
SCALE m |
o 1 2 4 SCALE OF FEET o 1 2 4
SCALE OF FEET
. DETAIL NUMBER
P
ol . | ()
REFERENCE
N . SHEET NUMBER Ay 3t/
DETAIL REFERENCE SECTION REFERENCE ELEVATION REFERENGE
DRAWING "\ SEATWALL | 7 SEATWALL | T SITE PLAN
SCALE: 1°= 10" L3.01,/ SCALE:1"=14r \l/ SCALE: 1'= 10"

CONSTRUCTION DOCUMENT SYMBOLS

Thomas Jones, RLA, EDAW; Leonardo Alvarez, ASLA, AIA, EDAW; Cladie Washburn, ASLA, EDAW

PART |

PRACTICE OF LANDSCAPE ARCHITECTURE
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DIMENSIONING

Plan Dimensioning

The layout/site plan is concerned with the detailed
location of various objects to be built on the con-
struction site, such as, roads, walkways, walls, plant
material, and site amenities. The three basic means of
locating an object on a layout plan are (a) survey
lines and bearings (road centerlines and property
lines); (b) coordinates for buildings; and (¢) dimen-
sioning for walk widths, location of site amenities,
and paving patterns. The two types of dimensioning
are (a) layout plan dimensioning and (b) construction
detail dimensioning.

The layout plan must be clear, consistent, and concise.

Priority of Locating Site Elements on the

Layout Plan
1. Fixed elements must be positioned exactly on the
site, such as property lines, road centerlines, and
structures using survey lines, bearings, and/or
coordinates.

. Semifixed elements have a direct and dependent
layout relationship to a fixed element such as a
building setback, road width, walkway, or street
right-of way.

3. Adjustive elements require near accuracy, not exact
accuracy. These floating dimensions may be
adjusted to the situation as long as the overall
effect is maintained. Some examples of adjustive
elements are planting borders, meandering walk-
ways, or walks that are between two fixed objects.
Nondetermined elements, such as plant material,
are located in an approximate location with the
final location determined on-site.

(3]

Types of Plan Dimensioning Systems

Reference line: Used for locating semifixed
objects; also known as a baseline.

Running system: Used for locating semifixed
and adjustive objects. It should be avoided
because of the high probability of layout error.

Modular system: Used for repetitive objects
such as paving patterns.

Angular system: Used to locate baselines, cen-
terlines of roads and walks; expressed in
degrees.

Grid system: Used for location of adjustive
objects, especially free-form lines. The smaller
the grid, the greater the accuracy.

Offset system: A combination of reference lines
and running systems. It is used for the location
of adjustive objects such as an irregular planting
border.

It is common to use a combination of dimension sys-
tems in a layout plan.

All dimensioning must start from a known reference
point that is not being disturbed or removed during con-
struction (such as structure corner or centerline, a walk
intersection, etc.) or an imaginery point or line that can
be easily located in the field by survey data (such as
property line, property corner, a road centerline, etc.).

James Holtgreven, RLA

20'

STRUCTURE

REFERENCE LINE

REFERENCE LINE

10-0"

I D

50" | 100" | 50" | 50" |
RUNNING ANGULAR

50"

NOTE: 5'-0" SQUARE PAVING PATTERN, TYPICAL

MODULAR
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5-0" 50" 5-0" 5-0"
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B
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B
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] 10 20 ao 40
GRID

CONSTRUCTION DOCUMENTATION



10 Dimensioning

Rules of Dimensioning

There are general rules of dimensioning that need to be
followed in the preparation of clear and unambiguous
contract drawings. A consistency in the placement of
dimension lines and figures is required. Extension lines
are preferable to inside dimensioning and dimensions
should never be placed in shaded or crossed hatched
areas. The following are examples of other rules to
adhere to while dimensioning contract drawings.

- ‘E

The most efficient method of locating objects is by center
point or centerline, because it reduces the number of
dimensions required, reduces the chance of cumulative
error, allows for clearer graphic representation, and takes
into account priorities of dimension lines and construction
phases.

LOCATION BY CENTERLINE

25'-0"
5-0 5-0" 5-0
1 1 1
] ] ] ]

Use an enlargement when dimensioning an object that is
complex and confusing.

LAYOUT PLAN ENLARGEMENT

250"

Line weights and graphics should indicate dimension priori-
ties.

[
[
[
[

Dimensioning should be concentrated in one area rather
than randomly across the plan.

CONCENTRATE DIMENSIONS

100" 210" 8-0"

20" 2'-0")

EXISTING STRUCTURE

Dimensions should never be inside a structure. Never
dimension an existing structure with running dimensions.
This creates the potential for conflict. In this example,
removing any one of the 2'-0" dimensions would eliminate
the potential of a conflict (the dimension left out shold be
one that coupld vary without effecting the design intent).

LINE WEIGHT PRIORITIES

100"
d 200"

—
.

]

Dimension lines and extensions should never cross.When
unavoidable, break the least important line.

RIGHT WRONG

Baselines, baseline dimensions, and baseline symbols should
be given graphic priority. Baseline dimensions should be
placed adjacent to the baseline.

BASELINES, BASELINE DIMENSIONS,
AND BASELINE SYMBOLS

20.51" 2067
[ ' I
Emphasize decimal points as well as inch and foot symbols.
Numbers should be small, but neat and clear.

EMPHASIZED DECIMALS AND INCH AND
FOOT SYMBOLS

25.g"

| 170" ‘E
" s 50 |
I |
r r
| I L

Dimensions should be in near proximity of the dimen-
sioned object. Parallel dimensions should be spaced equally
with the subdimensions nearest the object.

DIMENSIONS

D 200"

A radius is indicated with an R, and a diameter is indicated
with a D, along with the dimension figure. A tick mark can
be used to indicate the end of the radius.

WRONG

James Holtgreven, RLA

PART |

DIMENSION LINES AND EXTENSIONS

PRACTICE OF LANDSCAPE ARCHITECTURE
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LANDSCAPE PLANNING

INTRODUCTION

Planning is the use of scientific, technical, and other
organized information to provide choices for decision
making, as well as a process for considering and
reaching consensus on a range of options. A land-
scape is all the natural and cultural features such as
settlements, fields, hills, buildings, deserts, forests,
and water bodies that distinguish one part of the sur-
face of the earth from another part. Landscape
planning, then, is the process of using natural and
cultural knowledge to guide action over a relatively
large area. The process results in a landscape plan,
which is a written and a graphic documentation of a
community or agency’s goal, the strategies to achieve
those goals, and the spatial consequences of the
implementation strategies.

STEPS IN LANDSCAPE PLANNING

As presented in the diagram, there are 11 interacting
steps in landscape planning. An issue or group of
related issues is identified by an agency or by a com-

munity—that is, some collection of people—in step 1.
These issues are problematic or present an opportu-
nity to the people or the environment of an area. A
goal or goals is/are then established in step 2 to
address the problem(s). Next, in steps 3 and 4, inven-
tories and analyses of biophysical and sociocultural
processes are conducted, first at a larger level, such as
a river drainage basin or an appropriate regional unit
of government, and second at a more specific level,
such as a small watershed or a local government.

In step 5, detailed studies are made to link the inven-
tory and analysis information to the problem(s) and
goal(s). Suitability analyses are one such type of
detailed study. Step 6 involves the development of con-
cepts and options. A landscape plan is then derived
from these concepts in step 7. Throughout the process,
a systematic educational and citizen involvement effort
occurs. Such involvement is important in each step but
especially so in step 8, when the plan is explained to
the affected public. In step 9, detailed designs are
explored that are specific at the individual land-user or
site level. These designs and the plan are implemented
in step 10. In step 11, the plan is administered.

The heavier arrows in the diagram indicate the flow
from step 1 to step 11. The lighter arrows between
each step suggest a feedback system whereby each
step can modify the previous step and, in turn, change
from the subsequent step. The dashed arrows also
indicate other possible modifications through the
process. For instance, detailed studies of a planning
area (step 5) may lead to the identification of new
problems or opportunities or the amendment of goals
(steps 1 and 2). Design explorations (step 9) may
change the landscape plan, and so on. Once the
process is complete and the plan is being adminis-
tered and monitored (step 11), the view of the
problems and opportunities facing the region, and the
goals to address these problems and opportunities
may be altered, as indicated by the dashed lines in the
diagram.

Step I: Identification of Planning
Problems and Opportunities

Human societies face many social, economic, politi-
cal, and environmental problems and opportunities.
A landscape is the interface between social and envi-

_ j Problem and/or
o Opportunity
Identification -~
[
| 2| Goal Establishment 11| Administration
f— — — — — —— — — — — ——
— r— — ]

ﬂ Regional-Level
Inventory and
Analysis

4 | Local-Level Inventory
and Analysis

Y | *

ﬂ Education and

ﬂ Plan and Design
Implementation

Citizen Involvement

Design Explorations

|

|5 | Detailed Studies

|

—— — —

ﬂ Landscape Plan

ﬂ Planning Concepts

STEPS IN LANDSCAPE PLANNING

Frederick Steiner, Ph.D, FASLA, University of Texas at Austin
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12 Landscape Planning

ronmental processes, thus landscape planning
addresses those issues that concern the interrelation-
ship between people and nature. The planet presents
many opportunities for people, and there is no short-
age of environmental problems.

Problems and opportunities lead to specific plan-
ning issues. For instance, suburban development
often occurs on prime agricultural land, a circum-
stance that local officials tend to view as a problem.
A number of issues arise involving land-use conflicts
between the new suburban residents and the farm-
ers—such as who will pay the costs of public services
for the newly developed areas. Another example is
an area, such as an ocean beach or mountain town,
that presents the opportunity for new development
because of its scenic beauty and recreational ameni-
ties. A key challenge would be to accommodate the
new growth while protecting the natural resources
that attract people to the area in the first place.

Step 2: Establishment of Planning Goals

In a democracy, the people of a region establish
goals through the political process. Elected represen-
tatives will identify a particular issue affecting their
region—for example, a steel plant is closing, subur-
ban sprawl threatens agricultural land, or a new
manufacturing plant is creating a housing boom. After
issues have been identified, goals are established to
address the problem. Such goals should provide the
basis for the planning process.

Goals articulate an idealized future situation. In the
context of landscape planning, it is assumed that
once goals have been established, there will be a
commitment by some group to address the problem
or opportunity identified in step 1. Problems and
opportunities can be identified at various levels. Local
people may recognize a problem or opportunity and
then set a goal to address it; or issues may be
national, international, or global in scope. Problem
solving, of which goal setting is a part, may occur at
many levels or combinations of levels. Although goal
setting is obviously dependent on the cultural-politi-
cal system, the people affected by a goal should be
involved in its establishment.

Step 3: Landscape Analysis, Regional Level

This step and the next one involve interrelated
scale levels. The method addresses three scale lev-
els: region, locality, and specific site (with an
emphasis on the local). The use of different scales
is consistent with the concept of levels-of-organiza-
tion used by ecologists. According to this concept,
each level of organization has special properties.
Watersheds have been identified as one level of
organization to provide boundaries for landscape
and ecosystem analysis. Drainage basins and water-
sheds have often been advocated as useful levels of
analysis for landscape planning and natural
resource management.

Essentially, drainage basins and watersheds are the
same thing (catchment areas), but in practical use,
especially in the United States, the term “drainage
basin” is generally used to refer to a larger region,
and the term “watersheds” to a more specific area.
Drainage basins cover a river and all of its tributaries,
while watersheds generally encompass a single river
or stream. The analysis at the regional drainage-basin
level provides insight into how the landscape func-
tions at the more specific local scale. Geographic

Frederick Steiner, Ph.D, FASLA, University of Texas at Austin

information systems, called GIS, often are employed
in this step and the next two.

Step 4: Landscape Analysis, Local Level
During step 4, processes taking place in the more
specific planning area are studied. The major aim of
local-level analysis is to obtain insight about the nat-
ural processes and human plans and activities. Such
processes can be viewed as the elements of a system,
with the landscape a visual expression of the system.

This step in the landscape planning process, like
the previous one, involves the collection of informa-
tion concerning the appropriate physical, biological,
and social elements that constitute the planning area.
Since cost and time are important factors in many
planning processes, existing published and mapped
information is the easiest and fastest to gather. If
budget and time allow, the inventory and analysis
step may be best accomplished by an interdiscipli-
nary team collecting new information. In either case,
this step is an interdisciplinary collection effort that
involves search, accumulation, field checking, and
mapping of data.

Step 5: Detailed Studies

Detailed studies link the inventory and analysis infor-
mation to the problem(s) and goal(s). Suitability
analyses can be used to determine the fitness of a spe-
cific place for a variety of land uses based on thorough
ecological inventories and on the values of land users.
The basic purpose of the detailed studies is to gain an
understanding about the complex relationships
between human values, environmental opportunities
and constraints, and the issues being addressed. To
accomplish this, it is crucial to link the studies to the
local situation. As a result, a variety of scales may be
used to explore linkages.

Ian McHarg popularized the “overlay technique.”
This technique involves maps of inventory informa-
tion superimposed on one another to identify areas
that provide, first, opportunities for particular land
uses and, second, constraints.

Although there has been a general tendency away
from hand-drawn overlays, there are still occasions
when they may be useful. For instance, they may be
helpful for small study sites within a larger region or
for certain scales of project planning. That said, it is
important to realize the limitations of hand-drawn
overlays. As an example, after more than three or
four overlays, they may become opaque; there are
the accuracy problems that become especially acute
with hand-drawn maps; and there are limitations for
weighting various values represented by map units.
GIS technology can help to overcome these limita-
tions, and, frequently, these systems are used instead
of hand-drawn overlays.

Step 6: Planning Area Concepts, Options,
and Choices

This step involves the development of concepts and
visions for the planning area. These concepts can be
viewed as options for the future, based on the suit-
ability of the use(s), which give a general conceptual
model or scenario illustrating how problems may be
solved. This model should be presented in such a way
that the goals will be achieved. Often, more than one
scenario has to be made. These concepts are based on
a logical and imaginative combination of the informa-
tion gathered through the inventory and analysis

PART | PRACTICE OF LANDSCAPE ARCHITECTURE

steps. The conceptual model shows allocations of
uses and actions. The scenarios set possible directions
for future management of the area and, therefore,
should be viewed as a basis for discussion where
choices are made by the community about its future.

Choices should be based on the goals of the plan-
ning effort. For example, if it is the goal to protect
agricultural land, yet allow some low-density housing
to develop, different organizations of the landscape
for those two land uses should be developed.
Different schemes for realizing the desired prefer-
ences also need to be explored.

Various options for implementation also need to be
examined, and these must relate to the goal of the
planning effort. If, for example, the planning is being
conducted for a jurisdiction trying to protect its agri-
cultural land resources, then it is necessary not only
to identify lands that should be protected but also the
implementation options that might be employed to
achieve the farmland protection goal.

Step 7: Landscape Plan

The preferred concepts and options are brought
together in a landscape plan. The plan identifies a
strategy for development at the local scale. The plan
also provides flexible guidelines for policymakers,
land managers, and land users on how to conserve,
rehabilitate, or develop an area. In such a plan,
enough freedom should be left so that local officials
and land users can adjust their practices to new eco-
nomic demands or social changes.

This step represents a key decision-making point
in the planning process. Responsible officials, such as
county commissioners or city council members, are
often required by law to adopt a plan. The rules for
adoption and forms that the plans may take vary
widely. Commonly in the United States, planning
commissions recommend a plan for adoption to the
legislative body after a series of public hearings. Such
plans are called comprebensive plans in much of the
United States, but are referred to as general plans in
Arizona, California, and Utah. In some states (like
Oregon), there are specific, detailed elements that
local governments are required to include in such
plans. Other states give local officials great flexibility
as to the contents of these plans. On public lands,
various federal agencies, including the U.S. Forest
Service, the U.S. National Park Service, and the U.S.
Bureau of Land Management, have specific statutory
requirements for land management plans.

Landscape plans should incorporate natural and
social considerations. A landscape plan is more than
a land-use plan because it addresses the overlap and
integration of land uses. A landscape plan may
involve the formal recognition of previous elements
in the planning process, such as the adoption of pol-
icy goals. The plan should include written statements
about policies and implementation strategies, as well
as a map showing the spatial organization of the
landscape.

Step 8: Continued Citizen Involvement
and Community Education

In step 8, the plan is explained to the affected public
through education and information dissemination.
Actually, such interaction occurs throughout the plan-
ning process, beginning with the identification of
issues. Public involvement is especially critical as the
landscape plan is developed, because it is important
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to ensure that the goals established by the commu-
nity will be achieved in the plan.

The success of a plan depends largely on how
involved affected people have been in its determina-
tion. There are numerous examples of both
government agencies and private businesses sud-
denly announcing a plan for a project that will
dramatically impact people, without having consulted
those individuals first. The result is predictable: The
people will rise in opposition against the project. The
alternative is to involve people in the planning
process, soliciting their ideas and incorporating those
ideas into the plan. Doing so may require a longer
time to develop a plan, but local citizens will be more
likely to support it than to oppose it and will often
monitor its execution.

Step 9: Design Explorations

To design is to give form and to arrange elements
spatially. By making specific designs based on the
landscape plan, planners can help decision makers
visualize the consequences of their policies. Carrying
policies through to arranging the physical environ-
ment gives meaning to the process by actually
conceiving change in the spatial organization of a
place. Designs represent a synthesis of all the previ-

Frederick Steiner, Ph.D, FASLA, University of Texas at Austin

ous planning studies. During the design step, the
short-term benefits for the land users or individual cit-
izen have to be combined with the long-term
economic and ecological goals for the whole area.

While some designers and planners might object to
the placement of design within the planning process,
in an ecological perspective, such placement helps to
connect design with more comprehensive social
actions and policies.

Step 10: Plan and Design Implementation

Implementation is the employment of various strate-
gies, tactics, and procedures to realize the goals and
policies adopted in the landscape plan. On the local
level, several different mechanisms have been devel-
oped to control the use of land and other resources.
These techniques include voluntary covenants, ease-
ments, land purchase, transfer of development rights,
zoning, utility extension policies, and performance
standards. The preference selected should be appro-
priate for the region.

One implementation technique especially well suited
for landscape planning is the use of performance stan-
dards. Like many other planning implementation
measures, “performance standards” is a general term
that has been defined and applied in several different

ways. Basically, performance standards, or criteria, are
established and must be met before a certain use will be
permitted. These criteria usually involve a combination
of economic, environmental, and social factors. This
technique lends itself to landscape ecological planning,
because criteria for specific land uses can be based on
suitability analysis.

Step | I: Administration

In this final step, the plan is administered. Adminis-
tration involves monitoring and evaluating, on an
ongoing basis, how the plan is implemented. Amend-
ments or adjustments to the plan will no doubt be
necessary because of changing conditions or new
information. To achieve the goals established for the
process, plan administrators should pay special atten-
tion to the design of regulation review procedures
and of the management of the decision-making
process.

RESOURCES

McHarg, Tan. 1969. Design with Nature. Garden City,
NY: Natural History Press/Doubleday.

Steiner, Frederick. 2000. The Living Landscape (2nd
edition). New York: McGraw-Hill.
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ENVIRONMENTAL AND LEGAL

ENVIRONMENTAL REVIEW

INTRODUCTION AND BACKGROUND

The purpose of this section is to help landscape
architects navigate the environmental review process
as specified in the National Environmental Policy Act
(NEPA). Some landscape architects may never
encounter NEPA, but those firms whose work is pre-
dominately in the public sector may interact with it
on a regular basis.

NEPA was established in 1969 as part of the eco-
logical movement and in response to environmental
degradation and a lack of community input in devel-
opment decisions. The goals for the creation of the
policy are stated in Section 2 of the act:

To declare a national policy which will encour-
age productive and enjoyable harmony between
man and bis environment; to promote efforts
which will prevent or eliminate damage to the
environment and biosphere and stimulate the
bealth and welfare of man; to enrich the under-
standing of the ecological systems and natural
resources important to the Nation; and to estab-
lish a Council on Environmental Quality. Sec. 2
[42 USC § 4321].

The federal government established this act to raise
environmental awareness and provide oversight of
federal actions. Much like other major legislative ini-
tiatives (voting rights, equal protection under the law,
etc.), the federal government set high standards to
protect the national interest and set an example for
local actions. The most significant benefit of environ-
mental review is that it serves as a strong deterrent to
the most inappropriate and degrading actions. For
example, the original plan to drain the Everglades
would not have been acceptable under NEPA and
few decision-makers would consider proposing such
an idea today.

LISTING OF PROJECTS

NEPA is a procedural law requiring a project to
undertake specific steps in order to gain approval.
NEPA requires the consideration of environmental
concerns and mandates opportunities for community
input before final decisions can be made. Public dis-
closure requirements include publishing a public
notice informing the public of the project and the
availability of the report. This is followed by a review
period, which includes a specified time for public
comment.

The report produced is a comprehensive technical
document covering a multidisciplinary range of man-
made and natural resources. Four parts are involved:

1. Description of the project, including its justification

2. Project alternatives that must be considered

3. An assessment of existing conditions

4. An evaluation of potential impacts, with corre-
sponding mitigation measures

Projects typically require a federal review if they
are involved with federal construction, federal lands,
or federal funds. Some examples include projects
affecting wetlands, national parks, airports, interstate
highways, federal courthouses, and federal agency
headquarters. The following table contains a listing of
types of projects.

Sometimes, municipal or private projects also
require review. Approval of the project can be contin-
gent on the applicant (owner/developer) completing
an environmental review document for the federal
agency. The contractor is required to pay for the study,
but the scope of work, content, and schedule are sub-
ject to federal direction.

Some state and local governments have environ-
mental review requirements: These are commonly
referred to as “Little NEPA” laws. If the project meets
federal guidelines, then a federal study typically will
satisfy the local requirements as well. There are

exceptions to this rule. For example, California’s com-
parable law, California Environmental Quality Act
(CEQA) has some guidelines that are more stringent
than NEPA.

THE NEPA PROCESS

If a project is subject to NEPA, the first decision is to
determine the level of analysis. There are primarily
two types of documents that are prepared to satisty
NEPA requirements, an Environmental Assessment
(EA) and an Environmental Impact Statement (EIS).
An EA is a more concise product of an accelerated
and streamlined process. An EIS is an extremely
detailed and scientific examination of issues. The
entire EA process typically takes 6 to 12 months,
depending on the level of complexity. An EIS often
takes from one to two years. Both types of NEPA doc-
uments follow a standard process and have a specific
format, detailed below; and the following table con-
tains a sample table of contents.

Description of the Project and Determination
of Scope: The first chapter in an EA or EIS is a
description of the proposed action, including the
purpose and need for the project. Based on the
project description, the next step is to conduct a
scoping effort to determine the key issues sur-
rounding the project with resource agencies and
interested parties, even though the design has not
been completed. The potential impact areas and
specific issues of importance would be identified
and explored. Conducting thorough scoping can
avoid costly delays and problems later in the
process.

Development of Project Alternatives: An
important component of an EA or EIS is an
analysis of alternative approaches to the project.

BUILDINGS AND PARKS AND
TRANSPORTATION INFRASTRUCTURE STRUCTURES RECREATION MILITARY CIVIC PROJECTS EDUCATION
Highways Power Stations Offices Marinas/Docks Military Base Plans Memorials and Museums Campus Master Plans
Roads Utility Lines Hotels Zoos Military Base Closure Courthouses Schools
Bridges Landfills Homes Golf Courses Military Housing Prisons Dormitories
Parking Garages Dams and Reservoirs Theaters Parks/Recreation Facilities Weapon Ranges Hospitals Laboratories
Airports Water Treatment Plants Master Plans Trails Stadiums Administrative Buildings

TABLE OF CONTENTS

NATURAL RESOURCES

MANMADE RESOURCES

Geo/Physical Biological Air and Noise Socio-Economic Historic and Cultural Transportation Utilities
Earth Resources Habitat and Wildlife Clean Air Act Land-Use Patterns/Character | Architectural Resources Roadways Water Supply
Soils/Geotechnical Vegetation/Crops Local Noise Regulations | Demographics/Housing Native American or Traffic Volume/Flow Sewage Treatment
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Usually two to three alternatives are considered.
They need to answer two questions: “Where else
could the project be located?” and “How else
could the project needs be met?” The analysis of
project alternatives provides critical comparisons
to the preferred alternative.

Documentation of the Affected Environment:
The first technical component of the document is
the affected environment. This section describes
the baseline conditions for the project site and
surrounding context for each of the resource dis-
ciplines.

Evaluation of Environmental Consequences:
The potential consequences of the project on the
site and surrounding area are then identified,
including short- and long-term impacts. The for-
mer refers to the ways the construction process
itself alters the site and surrounding areas. The
latter addresses the impacts attributable to oper-
ations once the project is complete.

The effects of a project can be viewed as hav-
ing either direct or indirect affects on a site. For
example, if a straightforward action occurs, such
as physically removing a house, this is consid-
ered a direct impact. Less apparent are the
indirect impacts, which create a situation for
changes to occur off-site or later in time. For
instance, a project could encourage the redevel-
opment of an area and ultimately result in the
removal of the house, which would be consid-
ered an indirect impact.

The cumulative impacts of a proposed project
and other existing and potential projects also
need to be considered. This is particularly
important when a new project is proposed in an
area that already contains similar facilities, or
may be the location of another proposed facility
with adverse impacts. A single facility may not

Alan Harwood, AICR EDAW

be problematic on its own; however, if addi-
tional facilities are built, the combined effect
could be substantial.

Development of Mitigation Measures: The
environmental review process also includes rec-
ommendations to reduce or offset the adverse
impacts of the project. For example, a new
amphitheater proposed in a park might raise
some environmental concerns, such as greater
stormwater runoff due to increased impervious
surfaces, loss of open space, and additional traf-
fic on the site. A project solution could include
stormwater retention measures to minimize soil
erosion and limits to vehicular access. These
measures would then become conditions for
project approval.

Circulation of Documents for Review: The
various chapters of narrative and graphic infor-
mation are compiled into a report. Once the lead
federal agency and the project team approve it,
the report is presented to the public for review.
Typically, an EA is under review for 30 days and
an EIS is given 45 days. For an EIS, a public
meeting is typically required to allow everyone a
chance for input. The report is also placed on
the Internet, and some agencies are presented
with hard copies. The public and other agencies
have the opportunity to write letters in response
to the report.

Completion of the Environmental Review
Process: Following the public review period, all
the comments are compiled and addressed, at
which point the project can either be approved,
change direction, or be dropped altogether. At the
end of the EA process, if a project does not have
significant environmental impacts, a Finding of
No Significant Impact (FONSD is prepared and
signed by the appropriate federal agency, becom-

ing the final environmental documentation for
approval. If significant impacts are determined,
the preparation of an EIS is required. For an EIS,
the completion of the environmental review
process is the Record of Decision (ROD), which
documents the agency’s process and findings.

RELATED STATUTES AND
REQUIREMENTS

The following statutes are considered when develop-
ing an EA or EIS. The team needs to coordinate with
these acts and regulations:

National Historic Preservation Act (Section 106)
(NHPA)

Endangered Species Act (Sections 7 and 10)
(ESA)

Clean Water Act (Section 404) (CWA)
Rivers and Harbors Act (Section 10) (COE)
Clean Air Act (Conformity Requirements) (EPA)

Other federal regulations that may apply,
depending on the federal agency involved

POTENTIAL LEGAL CHALLENGES

The studies produced in accordance with NEPA are
legal documents and are subject to public scrutiny. As
such, there is a real potential for legal challenges.
Great care must be taken in document preparation to
ensure accuracy and prevent needless legal expenses.
Legal challenges, if they persist, can actually derail a
project due to the length and cost of legal action—
even if the charges are not valid. For projects that
result in judicial involvement, the judge will be most
concerned with fulfillment of the procedures of the
NEPA process rather than technical findings.

ENVIRONMENTAL AND LEGAL
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LEGAL: PERMITS AND REGULATIONS

PROFESSIONAL LICENSURE OF
LANDSCAPE ARCHITECTURE

Professional licensure is permissible constitutionally
under the “police power” of the states. Legislation
under the police power is permissible so long as the
legislation is geared toward protecting the health,
safety, and welfare of the citizenry. Professional
licensure clearly falls within this requirement. Land-
scape architecture is a relatively recent newcomer to
professional licensure, in comparison to its “sister”
professions of architecture and civil engineering. For
example, architecture was regulated in California
pursuant to statute in 1901. In contrast, the amend-
ment to the California Business and Professions
Code that regulated the practice of landscape archi-
tecture was not enacted until 1953. This was the first
such regulation in the United States. In the State of
New York, architecture was regulated a bit later, in
1929; landscape architecture was not regulated there
until 1961.

Notwithstanding its relatively recent status as a
licensed profession, the history of landscape architec-
ture is ancient and diverse. From the gardens of
imperial Rome to the medieval mazes of early
Christendom, landscape architecture has historic
roots. The use of the professional title “landscape
architect” dates from the mid-1800s, and the
American Society of Landscape Architects (ASLA), the
professional society for landscape architecture in the
United States, was formed in 1899. It was not until a
half-century later that licensure came into effect.

History of Licensure

The New York case of Paterson v. University of the
State of New York' provides an interesting snapshot of
the history of licensure of landscape architecture
when one compares the lower court opinion (which
overturned the licensure statute) with the appellate
court opinion (which overturned the lower court
decision and upheld the statute). The lower court
expressed the concern that the definition of “land-
scape architecture” was unconstitutionally vague and
required the exclusion of gardening, landscape con-
tracting, horticulture, and the practice of arborists,
among other services. By extension, the lower court
argued that the practice of landscape architecture
could not possibly imperil the health, safety, and wel-
fare of the public if so many other quite similar (but
unlicensed) services did not require licensure. As
such, the lower court reasoned, it was nearly impos-
sible to determine which services could be subject to
criminal sanction and which could not. The appellate
court reversed this, citing evidence that the health,
safety, and welfare of the public could be imperiled
by the practice of unlearned practitioners. The appel-
late court also referred to the then 17 degree
programs providing higher degrees in landscape
architecture, which demonstrated the professional
nature of the practice.

Interestingly, the American Society for Landscape
Architects (ASLA) continues to make many of the
same arguments in its continuing efforts to pass leg-
islation in the remaining state (Vermont) that still does
not regulate the profession of landscape architecture.
The efforts to promote regulation of the profession
have borne significant fruit over the years, resulting in
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8 that regulate only the use of the title “landscape
architect,” and 41 states that regulate the “practice” of
landscape architecture.

“Title” Statute and “Practice” Statute

There is a fundamental difference between a “title”
statute and a “practice” statute in landscape architec-
tural practice. A jurisdiction that regulates only the use
of the title “landscape architect” may have unlicensed
practitioners performing services that constitute land-
scape architecture, but who are not in violation of the
statute so long as they do not advertise themselves as
landscape architects. In addition to regulating the use
of the title, a jurisdiction that regulates the practice of
landscape architecture defines which professional
activities qualify as the practice of landscape architec-
ture and then criminalizes the performance of those
services by any unlicensed practitioner. The ASLA
strongly supports the passage of “practice act” statutes
in all the 50 states and continues to work toward that
end. (A link to title and practice jurisdictions can be
found at www.asla.org.)

About half of the states that require licensure of
landscape architects individually also require licen-
sure of any business entity that performs landscape
architectural services within the state. Many such laws
require that an officer or owner of the business entity
be a licensed professional in the state in order for the
business entity to qualify for licensure.

As noted above, landscape architectural practice
overlaps with the practice of its sister design profes-
sions of architecture and civil engineering. In some
jurisdictions, this overlap has been used by profes-
sional societies of civil engineers and architects as a
purported justification for rejecting the licensure of
landscape architects. However, overlap in profes-
sional services promotes competition and so long as
the professional licensure reflects shared technical
capacities, the safety of the public can be assured. In
addition to overlap, of course, there are complemen-
tary skills as well. For example, surface grading and
drainage may be an area where landscape architects
are uniquely able to combine aesthetic and functional
concerns, whereas subsurface storm drain collection
and drainage may be an area where civil engineers
are best able to bring their expertise to solve a site
problem. Ultimately, of course, the client is probably
best served by having professionally trained and
licensed practitioners with diverse skills and abilities
from which to choose.

CERTIFICATION BY PROFESSIONAL
SOCIETIES

In addition to licensure by a state jurisdiction, certifi-
cations by professional societies or industry groups
are available in related practices. Although not subject
to professional licensure, these professional certifica-
tions may help to ensure quality services. However,
the absence of state licensure means that the per-
formance of services without certification is not illegal,
although an action for false advertising or negligent
misrepresentation may exist where providers hold
themselves out as “certified” when they are not.

The International Society of Arborists offers certifi-
cation in the field of arboriculture upon completion of
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educational requirements, practical experience, and a
standardized examination. The American Society of
Consulting Arborists offers additional certification as a
Registered Consulting Arborist upon completion of its
certification process. Certification by these professional
societies establishes a level of professional knowledge
and skill that the public may consider in selecting tree
care services and consultants. In addition, the Pennsyl-
vania Landscape and Nursery Association offers
certification as a Pennsylvania Certified Horticulturalist,
again upon fulfillment of educational, practical, and
examination requirements. Other horticultural certifica-
tions also exist. Both certifications require continuing
education requirements so certified individuals con-
tinue to develop skills and knowledge appropriate to
the certification.

More recently, the U.S. Green Building Council, an
industry group dedicated to the promotion of environ-
mentally and ecologically sensitive building techniques
and materials, has sponsored Leadership in Energy and
Environmental Design (LEED) certification. LEED certi-
fication is offered to qualified individuals in the building
industries or facilities management who pass a four-part
examination demonstrating knowledge of building
practices and design theory that furthers the expressed
goals of the council.

REGULATION RELATED TO THE
PRACTICE OF LANDSCAPE
ARCHITECTURE

In addition to the direct regulation of the practice of
landscape architecture through professional licensure,
there is a whole body of regulations that affect how
landscape architects render professional services. This
can affect the design and planning recommendations
made by landscape architects. In summary, these reg-
ulations consider the public interest in ways that
include, but are not limited to:

e Land use, preservation, or development

e Protection of threatened resources and plant and
animal species

e Impact on environmental change

e Preservation of historical or archeological assets

e Economic stimulation, maintenance, or restriction.

There are also other substantial bodies of related
law that also apply to landscape architectural prac-
tice. For example, water law is a highly complex
body of law that derives from property rights, com-
mon law, mining law, and state and local regulation.

Land-use regulation can pit the interests of individual
landowners against the interests of the public, and may
be limited by an analysis of whether or not regulation
of private property is so extensive or comprehensive as
to constitute a taking of private property without just
compensation by the state. Generally the courts give
the state broad discretion, and most regulations are
generally upheld.

ZONING AND ENTITLEMENTS

Landscape architects must make themselves aware of
any applicable zoning or entitlements, and the impli-
cations of such regulations on the professional
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practices they seek to render to private as well as
public clients.

Many states have laws that specifically require the
preparation of planning documents at the state and
local level. These documents typically codify zoning
regulations. Often, these require the consideration of
factors such as noise, traffic, and pollution in assess-
ing future land uses. As a consequence, zoning
regulations can be quite complex, and address a
number of factors.

Land Development and Growth
Management Regulations

State and local regulations can also take the form of
land development and growth management regula-
tions. For example, a subdivision map act may
regulate the division of large parcels of land into
smaller units. These regulations may address the
obligations imposed upon developers of land to pro-
vide for infrastructure necessary to support the
intended uses of the land being developed, as well as
the process by which private property or infrastruc-
ture can be “dedicated” to public use. In some cases,
county or local government may place a moratorium
or significant restrictions on water or sewer hookups,
effectively prohibiting new development.

Some regulations require that large-scale develop-
ments perform an analysis of the Development of
Regional Impacts (DRD. This is usually a stand-alone
process applying specifically to projects of a certain
size and scope.

Design Review

City and local regulations may include the require-
ment that projects be approved by a design review
board, especially where either a particular architec-
tural theme predominates or it holds historic
significance. For example, the City of Santa Fe, New
Mexico extensively regulates architectural design fea-
tures, as well as plant selection, in its local ordinances
to maintain its historic character.

Development Covenant and Restrictions
In addition to state and local regulation, many large
developments contractually or by title to property
bind landowners within a particular development to
covenants and restrictions running with the land that
restrict the ability of future landowners to develop
their property. An early example of this strategy was
implemented in the “Sea Ranch” development in
Northern California to maintain design consistency
and view corridors. Landscape architects must be
aware of these “private” regulations as well.

Environment-Related Regulations

Environmental sensitivity is one of the benchmarks of
good landscape architectural practice. Commonly
today, training for the design professions includes
study in environmental impacts and sensitivity to
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those impacts. This is also true for landscape architec-
tural training. In some ways, of course, it is expected
that a practice focused on living materials would be
especially sensitive to environmental impacts. In prac-
tice, however, that is not always the case.

The state is also interested in environmental and
ecological preservation, and numerous federal, state,
and local regulations exist that are targeted toward
that goal. Examples of such regulations include, but
are limited to:

o Water usage regulations mandating water conser-
vation measures and use of xeriscape-appropriate
plant species. For example, the California Water
Conservation in Landscaping Act, and municipal
code sections that implement its requirements such
as the City of Palm Desert Water Efficient
Landscape Code, provide for maximum annual
water usage as well as design review for appropri-
ate species.
Invasive species regulations, including noxious
weed laws, seed laws, invasive species councils and
their recommendations, and aquatic plant permits
and regulations. Certain municipalities have regu-
lations that mandate the use of native species as
part of overall design guidelines, or as a specific
requirement.
Design regulations that mandate LEED certification
Jor projects, project elements, and/or materials.
Many municipalities, including the City of Houston,
Texas, now require LEED certification of new city
projects.
Harmful pest regulations. These regulations require
nursery practices intended to reduce or eliminate
the spread of insect and other pests to noninfected
areas within the state. They do not directly affect
landscape architectural practice, but usually a refer-
ence is required in construction specifications,
which in turn affects the nursery industry.

o Tree preservation regulations. This may include a
prohibition against damaging or removing trees
above a certain caliper diameter and are sometimes
enforced by the building department or permitting
authorities, as well as a planning department.

Historic Preservation

Governments have a rational basis for regulations that
seek to maintain and preserve structures and sites
that have historical and cultural value: They need to
be preserved for future study and inspiration. Under
the National Historic Preservation Act (NHPA) of
1966, and related state laws, demolition or renovation
of historic structures must consider the preservation
and/or documentation of the historic value of that
structure. In addition, landscape-specific projects,
such as the Historic American Landscapes Survey
(HALS), conducted under the auspices of the National
Park Service, seek to record and preserve historically
significant American landscapes.

Landscape architects called upon to provide pro-
fessional services related to a historic or potentially
historic site should consult whether there are any
applicable federal, state, or local laws that may
impact the performance of those services.

REGULATION OF LANDSCAPE
DESIGN AND CONSTRUCTION

The design and construction of landscape improve-
ments, including irrigation systems, is also subject to
regulation by state and local government building
codes. In addition, federal law such as the Americans
with Disabilities Act (ADA), and its associated design
guidelines (ADAAG), may also apply.

Permitting

Most municipalities require some form of construction
permitting for significant landscape construction or for
construction that includes structural, electrical, or archi-
tectural improvements. Although not all landscape
projects require construction permits, this is typically the
hurdle (or hurdles, depending on the project) that most
projects must surmount in order for a municipality in
question to approve a certificate of occupancy, permit-
ting public or private use. Regulations that are typically
reviewed in conjunction with permitting include:

¢ Building codes, which may also include fire codes,
plumbing codes, and electrical codes that apply to
the proposed construction. In certain cases, specific
irrigation codes that regulate the construction of
irrigation systems and components must also con-
sulted and followed.

Federal and state regulations dealing with handicap
access must frequently be followed in new con-
struction or renovation projects. These regulations
apply to path of travel, stairs, ramps, obstructions,
and site amenities. In addition, small structures that
are part of the landscape must also meet handicap
and ADA accessibility standards.

MISCELLANEOUS MUNICIPAL
REQUIREMENTS

There are a number of miscellaneous regulations that
may apply to landscape design and construction proj-
ects undertaken in particular jurisdictions. Some
examples may include:

e Regulation of the use of nonnative hardwoods.

¢ Regulation mandating the use of products made in
the United States.

e Regulations mandating the use of fire-resistive plant
materials in new construction or fire-resistive build-
ing components.

e Regulations mandating that new construction meet
or exceed permeability requirements, or storm
water drainage or discharge requirements.

ENVIRONMENTAL AND LEGAL
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PROJECT ADMINISTRATION

PROJECT MANAGEMENT

The project manager is essential to the success of any
project. He or she is the person responsible to the
client for delivering a quality project on time and
within budget. The project manager is also the per-
son responsible to his or her employer for ensuring
the quality of a project, making a profit, and looking
out for the company’s interests. Finally, the project
manager is responsible to the project team for defin-
ing roles clearly and communicating what team
members need to know to be able to perform their
duties well.

WHAT MAKES A GOOD PROJECT
MANAGER?

The successful project manager needs to have:

e Organizational ability

e Effective communication skills

e Sense of responsibility and ownership
e Technical skills

Organization

First and foremost, the project manager must be able
to organize large amounts of information for easy ref-
erence by the project team. Digital and paper files
should be stored in a central place accessible to all
members of the project team. Keeping records of all
meetings and correspondence is essential to protect-
ing the interests of the design firm as well as the
client.

Communication

The project manager is responsible for keeping the
client, principals, and project team up to date about
project developments. Excellent communication skills
are essential in this effort. The project manager must
be able to communicate ideas effectively both ver-
bally and in writing. Furthermore, the manager must
be comfortable presenting ideas and directions in
multiple settings, such as to an individual team mem-
ber, to the team collectively, to the client, to the
employer, and at times, to community groups or city
officials.

Sense of Responsibility

The project manager must possess a strong sense of
ownership of the project, fully recognizing that he or
she is the person responsible for the success or fail-
ure of the project.

Technical Skills

Finally, the project manager must possess the neces-
sary technical skills required for each specific project.
Though he or she is not required to personally per-
form the tasks at hand—that is what specialists on the
team are for—the project manager needs a general
knowledge of the work required to ensure the suit-
ability and quality of all the products of the team.

Ellen Heath, AICP EDAW

DUTIES OF A PROJECT MANAGER

The duties of a project manager include:

e Proposal writing

® Project initiation

e Scheduling and budgeting

e Work planning

® Monitoring

e Finance management

e Team/subconsultant management
¢ Client/owner management

¢ Additional services management
e Quality control

® Project closeout

Proposal Writing

Often, the project manager’s first involvement in a
project is the preparation of a proposal. The project
manager and principal may collaborate in preparing
the scope of services and fee proposal, ensuring from
the outset a mutual understanding of the firm’s obli-
gations to the client. During this phase the prospective
client often wants to meet the project manager, to get
to know whom he or she will be working with dur-
ing the life of the project.

Project Initiation

The first task of managing a project is to form the proj-
ect team. Identifying the appropriate team members
should be based upon the required skills, professional
goals, and interests of staff members, in conjunction
with project budgetary requirements. In addition, the
principal and project manager must identify and
secure the services of any necessary subconsultants.

It is important to have a signed contract in place
before starting any work. That way project partici-
pants will understand the roles and responsibilities of
all involved parties. It follows, then, that the project
manager and principal are responsible for the timely
preparation and execution of subcontracts that clearly
spell out the tasks and responsibilities of each sub-
consultant. (Contract preparation is addressed at
length in the Project Manual and Overview of Con-
struction Documentation sections.)

Scheduling and Budgeting

Another of the duties of the project manager is to esti-
mate how many hours each person on the team will
need to complete each task, for the purpose of deter-
mining how most of the project budget will be spent.
The most effective way to do this is to consult with each
team member, the goal being to agree on an answer to
the question, “How long should this task take?” This par-
ticipatory approach creates a sense of ownership among
the entire team for the project budget.

In addition, the project manager must determine
how much money to set aside out of the budget for
expenses and to pay subconsultants. Budgeting about
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10 percent of the fee amount for contingency is rec-
ommended. Some tasks take longer than anticipated,
so having this contingency amount in reserve can
prevent a project budget overrun.

Work Planning

Once the project team is in place and all roles and
responsibilities have been clearly defined, the project
manager should prepare a plan for executing the
project. A well-thought-out work plan and schedule
helps keep the project manager and team members
on track. Proper planning allows greater control over
the project and helps to reduce errors, changes, and
costs associated with corrections.

The work plan contains a breakdown of tasks to be
performed, with clear milestones and schedules for
each. It indicates the time for product delivery, as well
as the effort it took to complete each task. Defining a
project schedule helps keep the project within the estab-
lished budget—in general, when schedules stretch out,
budgets do too. Scheduling in this way from the outset
communicates to the project team, as well as to the
client, the expectations for timely reviews of submittals,
meetings, delivery of information, and other items that
can affect the timely completion of the project.

Monitoring

Once the work plan, budget, and schedule are in
place, the project can get underway. Regular moni-
toring of these three components is essential to the
success of the project, in terms of quality, client and
team satisfaction, and finances. Regular team meet-
ings with internal staff, as well as consultants, help
confirm that everyone is on track and that the project
is moving along according to schedule and budget.
Subconsultants may be included in these meetings, or
the project manager may choose to communicate
with subconsultants independently.

Finance Management

Regular updates of the project budget are crucial to
making sure that the project meets profitability
expectations. Costly surprises later in the project can
be prevented by regularly checking the hours actually
expended, then correlating them to the budget. A
staff member charging full-time on a project can
spend between $10,000 and $15,000 in four weeks,
so checking the budget on a weekly or biweekly
basis can prevent expensive mistakes.

Team and Subconsultant Management

In addition to holding regular progress meetings, the
project manager should meet informally with staff
members and consultants on a periodic basis in order
to gain a clear understanding of the personal dynam-
ics of the project. The project manager can assess if
personal goals of team members are being met and
determine whether there are any problems that he or
she needs to address.
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Client/Owner Management

Frequent communication with the client is essential.
The project manager needs to make sure that the
client is satisfied with the progress of the project. This
is a preventative measure: It is always best to antici-
pate dissatisfaction and resolve any problems early.
This reduces the chances of confrontations later, such
as a client refusing to pay an invoice due to dis-
agreements about the progress of the project or
discontent with the products received.

Additional Services Management

Having a good work plan and clearly defined sched-
ule also allows for easy tracking of any additional
services. Often, clients are not intimately familiar with
the provisions of the contract; and even if they are,
sometimes they insist on asking for more. One of the
project manager’s main responsibilities is to monitor
efforts and products to make sure that they are within
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the scope of the contract. Keeping track of additional
service requests, and communicating to the client
when requests constitute additional services, can help
ensure the financial success of the project, as well as
the goodwill of the team. To that end, the project
manager should make sure that all project team mem-
bers are familiar with the contracted scope of services,
so that when a team member receives a request for
something outside the scope, he or she can alert the
project manager that there has been a request for
additional services.

Quality Control

Landscape architects owe it to themselves, their firms,
the profession, as well as to their clients, to ensure that
all products are of the highest quality possible. Third-
party review of products is often the best way to
ensure that product quality is delivered; review by a
professional who has not been involved in the day-to-

day progress of the project can reveal inconsistencies
and errors that are not obvious to the project team.
Third-party review of documents, including corre-
spondence and drawings, is advisable.

Project Closeout

Once the project has been successfully completed, all
digital and paper records should be organized and
stored in a secure place.

Experienced project managers reward successful
teams at the completion of a project. The rewards
may take several forms: celebratory drinks or meals,
written thank-you notes, or commendations or
announcements at office meetings.

As part of project closeout, the project manager
also should meet with team members, as well as the
client, to discuss where things went right and wrong,
what could have done better, and what lessons were
learned that can be applied to the next project.

PROJECT ADMINISTRATION
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BUSINESS ADMINISTRATION: RECORDS, LEGAL, LIABILITY

Good business administration practices and proce-
dures are crucial to the health of any business. They
can foster a good business reputation for the com-
pany and have positive financial results. For
companies that provide professional services, includ-
ing landscape architecture firms, good business
administration practices can also mean the difference
between negligent or nonnegligent conduct. In order
to understand how to do things right, it is essential to
look at the converse impact of doing things wrong:
The impact of bad record keeping and bad profes-
sional processes can be a significant potential liability.
That said, an obsessive focus on liability can paralyze
the professional. Instead, it is best to strive for a
healthy attention to best practices, which free profes-
sionals to be the best they can be and potentially also
have the effect of lowering the risk of liability.

PROFESSIONAL OBLIGATIONS OF
LANDSCAPE ARCHITECTS

Professional Standard of Care and
Negligence

First and foremost, a landscape architect is a profes-
sional. Even in those jurisdictions where there is no
licensure of the practice of landscape architecture, in
the event that the acts or omissions of a landscape
architect result in damages, the courts entertain, and
may require, testimony of other similarly situated pro-
fessionals to ascertain whether the act or omission
was “negligent’—that is to say, whether the act or
omission fell below the standard of care practiced by
similarly situated professionals in the locality. Only by
comparing the typical conduct of other landscape
architects to the particular conduct of the one whose
acts or omissions are in question can a finder of fact
assess whether the particular conduct was negligent
or not negligent.

So, for example, for a jury to determine whether or
not a landscape architect working in a desert envi-
ronment was negligent in specifying a tree for a use
that called for drought-tolerance, they would have to
assess whether similarly situated landscape architects
would or would not have specified the same species
of tree in a similar circumstance. This “duty of care,”
a comparison of the practices of other similarly situ-
ated professionals in the locality, at the same time, is
applicable in every circumstance where professional
care and discretion are required in the rendering of
professional opinion or the implementation of that
opinion in action. Of course, the duty of care also
applies to instances of “nonfeasance,” where the pro-
fessional fails to take action or render an opinion
when one would have been called for. An obvious
circumstance where the duty of care applies is when
a landscape architect reduces a design concept to
graphic representation in plan form. Less obvious cir-
cumstances include the duty to notify the client when
the landscape architect receives direction that is
inconsistent, or where the “client” is composed of
various entities that request services or solutions that
conflict with one another. In addition, the landscape
architect must consider circumstances where a client
must be informed that there may be unknown con-
sequences of the use of untested materials or of
tested materials used in unique ways.
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The duty of professional care also requires that a
landscape architect review, analyze, and conform his
or her professional services to the requirements of
applicable law. Just as ignorance of the law is no
excuse generally, ignorance of applicable law that
regulates or affects landscape architectural practice is
no excuse either.

It is important to understand that even when a land-
scape architect is hired by a sophisticated client,
blindly following the direction or decisions of that
client may not insulate the landscape architect from
liability if that direction or decision was wrong. Even
the use of the client’s “standard” specifications or
details might be problematic, if they are flawed or out
of date. The landscape architect is being hired to pro-
vide professional guidance and counsel; therefore it is
always good practice to put in writing any profes-
sional concerns and questions raised by client
direction, to communicate those to the client, and to
maintain copies of those documents in the project file.

Professional liability may also be “shared” with oth-
ers, including where a landscape architect may
become responsible for the acts or omissions of oth-
ers. The most common situation is where a landscape
architect hires or otherwise engages individuals or
entities to assist in the rendering of professional serv-
ices generally or for a particular project. Where a
landscape architect represents to the client that he or
she has the capacity to oversee and coordinate the
work of subconsultants or advisors, and contracts
with that client for the performance of services incor-
porating that work, the landscape architect will be
“vicariously liable” for the acts or omissions of those
subconsultants and advisors. This is one of the rea-
sons why it is always important to have a well-drafted
and comprehensive written contract between a land-
scape architect and any subconsultant or advisor.

Another circumstance where the liability of others
may be assumed by a landscape architect is where a
joint venture is formed for the purpose of performing
professional services and the landscape architect is a
member of this joint venture. In many jurisdictions,
the liability associated with joint venture participa-
tion, as well as other circumstances, may give rise to
“oint and several” liability, which means that each
party is fully responsible for the total damages
caused. As in all instances where new entities are
being formed, it is very important to consult with
competent and independent counsel to ensure that
you are receiving the best advice possible.

In some cases, clients will request that they be
granted rights of ownership not only in the hard copy
deliverables provided as part of the rendering of pro-
fessional services, but also the rights of intellectual
property that attach to the creation of those deliver-
ables. This is a matter that is best discussed with
competent counsel. However, a landscape architect
should always consider the possible consequences of
reuse of his or her work product and how to mitigate
against the harm that might be associated with that
reuse. Again, an attorney is a good place to start here.

Liability for professional negligence is one type of
what are called “tort” liabilities (another type will be
discussed later on). In general, professionals can be
sued for damages that are caused by their profes-
sional negligence (subject to certain rules about who
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can or cannot sue in certain circumstances) and must
pay the cost of restoring injured parties to the state
that they would be in had the negligence not
occurred. This is a very simplistic summary; again, an
attorney should be consulted as to the special rules
that apply to this generality.

Contractual Obligations

It is important to learn the basics of contracts as they
apply to landscape architectural practice in order to
have a general understanding of the liabilities associ-
ated with contracting for the performance of
landscape architectural services.

Contracts are little “worlds” created by the parties
that negotiate them. With limited exception, parties
can enter into contracts that contain just about any
provisions imaginable. This means that, in general, a
party can agree to provide services of just about any
type, to be performed within just about any schedule,
subject to just about any terms, for just about any
payment. As such, a landscape architect can contract
to assume much more liability than he or she can be
sued for in a court of law for negligent performance
of professional services. If landscape architects don’t
pay attention to, or control how contracts are created,
they can find themselves inhabiting a world they
might regret helping to create.

In general, a contracting party can be sued for con-
tract damages in the event that such party “breaches”
(or fails to perform) the contract in some aspect and
the breach causes damages. In general, nonbreaching
parties can collect as damages the amount necessary
to put them in the position that they would be if the
contract obligations had been fulfilled.

In some cases, a contracting party may owe obli-
gations under the contract to a third party to the
contract and have liability to this third party if he or
she breaches. In other cases, the contract will require
that a contracting party make a representation to a
third party, who then may sue on the basis of any
misrepresentation. In general, anytime a contract
requires a landscape architect to perform a duty to a
third party, or for the benefit of a third party, or make
a representation to a third party (such as a bank or
lender), the landscape architect should contact an
attorney to discuss the requirement.

Strict Liability

In some rare circumstances, the performance of land-
scape architectural services may result in the
assumption of strict liability in tort, which is another
type of tort liability. Generally, however, the land-
scape architect can and should avoid the assumption
of strict liability.

The most common example of liability which a
landscape architect may become involved with that is
a form of strict liability is infringement of the intellec-
tual property rights of others. A claim for infringement
of copyright, trademark, or patent generally requires
only that there be substantial similarity between the
infringing work product and the protected intellectual
property and no privilege for use of the intellectual
property or other exception to liability. No “negli-
gence” on the part of the infringing party must be
shown. Infringement is most likely to come up when
a landscape architect is given or comes into posses-
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sion of the work product of another party and incor-
porates it into his or her own work product without
permission. It is important to secure permission
before using the work of others.

One type of strict liability that a landscape architect
should be wary of, and not assume by contract, is
that associated with the sale of goods. Work product
associated with professional services is generally not
a “good,” but an instrument of professional services.
Any contract that seeks to impose liability for sale of
goods, or warranties associated with the sale of
goods, such as the implied warranty of merchantabil-
ity should be reviewed with an attorney.

POSSIBLE ENHANCEMENTS TO
LIABILITY

There are some circumstances, relationships, or
events that, on average, may tend to increase the pos-
sible liability associated with a particular project.

Certain client relationships may pose unique chal-
lenges. Again, these are general statements that do
not apply to any one particular client or any specific
set of circumstances; these are merely considerations
for general review in appropriate circumstances.

When considering a project, a landscape architect
may wish to consider the following:

e [s the client an amalgam of different groups or divi-
sions with potentially differing interests and goals?

e Is the client sufficiently funded for the work to be
performed, or is the client in part reliant upon
funding that may be generated or influenced by the
work to be performed?

e [s the client changing design professionals in the
middle of a project; if so, why?

e Is the client embroiled in contentious or demand-
ing negotiations with third parties that relate to the
project?

None of these may be reasons not to take a job,
but they may be reasons to ask more questions.

Some types of projects themselves may be worthy
of questioning whether they represent a greater risk
of liability. Landscape architectural professional liabil-
ity insurers maintain lists of such project types, and it
may be appropriate to consult with an insurance bro-
ker on this topic.

Some types of project delivery methods, such as
fast-track projects, design/build projects where the
landscape architect is taking a prime role, or
design/build joint ventures, may be circumstances
where additional questions need to be asked. Where
the landscape architect is taking a prime consultant
role, and the subconsultant team is in whole or in
part dictated by the client, additional considerations
regarding liability may need to be taken.

Finally, on certain projects, the services required
may be beyond the particular skill set of the landscape
architect, who should beware being overextended.
The wise landscape architect will take on only those
services he or she can perform without jeopardizing
the professional quality of those services.

CONTRACTUAL LIMITATIONS ON
LIABILITY

Certain contract provisions, such as indemnities and
limitations of liability, can be used to partially manage
the risk associated with contracting for professional
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services. Consulting with a competent attorney is the
best way to consider whether such contractual pro-
tections may be applicable in any particular
circumstance.

BEST PRACTICES AND RECORD
KEEPING

This section outlines in brief terms some of the issues
a landscape architect should consider, and usually
document, during the successive phases of a job. This
summary may be considered a rough outline for fur-
ther study or solicitation of additional consultation by
a competent attorney.

Precontract and Marketing

The most common issue that arises in the context of
marketing the services of a landscape architect is the
risk that marketing materials will make such express
and definitive claims as to constitute a promise that
will form the basis of either a contract or a represen-
tation that may give rise to liability. For example,
saying that one’s firm provides quality services using
a unique “team” approach across internal disciplines
is probably acceptable. In contrast, saying that one
will employ only experts in their respective fields to
serve as members of a team that will perform work
on a project must be a true statement, or it may result
in liability.

Contracting

Firstly, it's necessary to consider the law of the state
under which the professional services will be con-
tracted to determine whether there are legal
requirements that dictate certain terms and conditions
of the contract. Some states require that the license
number of the landscape architect appear (this may
also apply to marketing materials), as well as other
specific requirements. In general, regardless of the
applicable law, it is always good practice to have a
written contract so as to fix the mutual intent and
codify the expectations of the parties.

Although a letter of intent or understanding may be
elected to be used to “kick off” the professional serv-
ices on a temporary basis pending negotiation of a
contract, a document that adequately addresses the
necessary elements of a typical professional services
contract should always be entered into.

Many governmental and large corporate entities
use a manuscripted contract that is specific to that
entity and not a standard industry contract such as
one of the American Institute of Architects’ or
Engineers Joint Contract Documents Committee’s
suite of documents. These manuscripted contracts
may be written to strongly favor the interests of the
drafter and hence should be carefully reviewed and
amended (if possible) before execution.

As discussed above, a prime landscape architect
will be vicariously liable for the professional services
of any subconsultant and may be able to be sued for
their acts or omissions. It is therefore in the best
interests of the prime landscape architect to insist
upon a written contract with all of his or her sub-
consultants. It is also very important to ensure that
every scope item contracted for in the prime agree-
ment either is going to be performed by the prime
landscape architect or appears prominently in the
scope of services of one of the subconsultants. In
some instances, the scope of services of the prime
landscape architect is developed in conjunction with

discussions held with the subconsultants, but the
scope of services in their actual contract is not nego-
tiated until later. Unless the landscape architect is
careful, the later definition of scope may uninten-
tionally omit something that is presumed by either
the landscape architect or the subconsultant to be
part of what the other is doing.

Services

There are a number of issues, events, or activities that
should be considered and documented during the
various phases of performance of services on a proj-
ect. Three of these are:

e Design. Review, analyze, document, and respond
to direction provided by, or decisions made by, the
client. Document and respond to any delay in deci-
sions and the possible impact of such delay.
Confirm that the landscape architect has the right to
rely upon the information provided by the client, or
others at the direction of the client, as well as the
implied representation that such information can
be used in the landscape architect's work product
without infringing upon the intellectual property
rights of others. Document code changes, or differ-
ing code interpretations, and any related economic
consequences. Document changes due to value
engineering, and (if known) the possible implica-
tions of such changes. Document any changes to
the design by others, and (f possible) the possible
implications of such changes.

Bidding/negotiated bid. Assist the client in ensuring
that all bidders receive the same information, at the
same time. Document any changes that arise out of
this process and the possible implications of such
changes.

Construction administration. Document any
change orders, field changes, substitutions, and so
on. If possible, describe the possible implications of
such changes. Document any changes arising out
of the acts or interpretations of governmental enti-
ties or inspectors. Document and respond in a
timely manner to requests for information, but
ensure that the contractor is instructed to refer to
the contract documents when such referral is suffi-
cient. Act upon and respond in a timely manner to
submittals by construction contractors. Deal appro-
priately with any submittals that are out of
sequence or too early.

Possible implications of changes made may include,
but not be limited to; affects to maintenance of a
project, changes to the performance of materials,
equipment or design element immediately or over
time, interactions with other elements or aspects of
design of the project, increased risks of bodily injury
or property damage, project delays, or cost implica-
tions.

Document Retention

There are three interrelated considerations that
inform how long project documentation should be
retained. First, consider the statute of limitations for
claims that may arise out of the performance of the
services being rendered. In many states, the statute of
limitations for claims related to a “latent” design
defect (one that is not readily observable) is approx-
imately 10 years. This is not, in and of itself, a reason
to hold onto documents for 10 years, but should be
one of many considerations. Second, consider any
statutory or contractual obligations to maintain

PROJECT ADMINISTRATION
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records. Many professional service contracts obligate
that project documentation be maintained for a certain
period. Some local, state, or federal statutes may also
apply and mandate periods of retention. Third, con-
sider the business implications of losing the project
documentation. Will it mean the loss of an important
resource for future designs or marketing of future
projects?

A demand for the production of electronic docu-
ments is a now ubiquitous feature of any claim against
landscape architects. This means that email, CAD files,
and document files, are typically demanded by one or
more participants in a lawsuit. Given how difficult it is
to “ensure” that electronic files are deleted, and the
shelf-life of such documents, this has become a com-
plex area that requires close consultation with
competent counsel.

QUALITY ASSURANCE/RISK
MANAGEMENT

One of the most important aspects of professional
practice is good project management and project
planning. Many resources are available to assist in
improving the professional skill level in this area,
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and money invested here is almost always money
well spent.

Generally, it is good practice to consider whether
each particular project may benefit from a well-
thought-out project work plan, driven by scope at the
task level. Assignment of personnel and scheduling
should follow a logical sequence that considers the
impact of other projects on the project at hand, and
the availability of internal and external resources.
Contingencies should to be established early on, and
additional services or time sought as early as possi-
ble. The landscape architect should compile an
information database from documentation provided
by the client and by others at the client’s direction,
along with any applicable codes and regulations.
The landscape architect should seek to have the
right to rely upon this database, as well as on the
implied representation that the information con-
tained in it can be incorporated into the work
product without infringing upon the intellectual
property rights of others.

Quality assurance is vital not only to the manage-
ment of professional liability arising out of the
services rendered by a landscape architect, but also
to the business longevity and reputation of the land-
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scape architect. A reputation for professional quality
and integrity is one of the most valuable assets of any
professional service provider.

A landscape architect should prepare, and then fol-
low, a regimented process of ensuring that the work
product he or she produces is reviewed for technical
quality before delivery to the client. Peer review
(internal and external), best practices exchanges and
“lessons learned,” and comprehensive checklists are
all elements that could be considered and then imple-
mented in any quality assurance program. It is, of
course, important to ensure that the same level of
concern for quality is met or exceeded by one’s sub-
consultants, and a prime landscape architect may
want to insist upon seeing the quality assurance plan
prepared by his or her subconsultants, as well as con-
firmation that it is used on a particular project.

Finally, it is important to note that a quality assur-
ance plan that is conceived but not implemented may
increase, rather than limit, the liability of a landscape
architect. Therefore, it is necessary to ensure that any
program put in place is implemented, so as to avoid
questions of intent should a claim arise out of the
“one” project where the quality assurance process
wasn'’t followed.
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COST ESTIMATING

INTRODUCTION

When landscape architects know the construction
costs required to implement their designs, it greatly
improves their ability to control the design and doc-
umentation process. This knowledge is critical for
maintaining credibility when representing proposed
designs to the owner. Generally speaking, when the
costs are under control, the project is under control.

Cost estimating can be a very controversial topic,
and a highly scrutinized area of the overall project. In
some instances, even the term, “cost estimating” is
too sensitive. As a result, it is referred to as a “sched-
ule of probable costs,” to avoid warranting that the
actual construction will come in as advertised. It is
important that all parties acknowledge that, regard-
less of the term used, the effort is, at best, an
educated guess of financial parameters. To limit any
unforeseen financial surprises, landscape architects
should always include a contingency, added to the
amount of their cost estimation.

The owner often retains a professional costing con-
sultant on the team whose job it is to examine and
estimate the costs of construction. Even so, landscape
architects should be aware of the construction cost of
their scope elements. Landscape construction is not
an exact science of measuring static building materi-
als, so pricing can elude some cost estimation firms
that are more accustomed to “sticks and bricks” in
architecture projects. Sometimes, when it comes to
landscape planting, they rely heavily on the land-
scape architect’s own recommended unit costs and
quantification techniques, which have been devel-
oped through extensive experience.

THE OWNER’S LANGUAGE

All owners have at least one thing in common: For
them, financial considerations drive decisions. In fact,
it sometimes is the most important factor on which to
base their judgment, almost superseding the real
estate program driving the project. To maintain
involvement and control over the design and docu-
ments process, the landscape architect must be
versed in cost analysis. It is common for the designer
to hear from the owner, “It looks great, but tell me
how much it costs; then I'll tell you if I like it.” It is
important to support the owner’s comfort level early
on. The more fluent the landscape architect is in rela-
tionship to project costs, the more the owner will be
willing to talk about design concepts without always
linking decisions back to dollars.

COST CONTROLS START EARLY

The landscape architect should begin the cost moni-
toring process even while proposing for the project.
The fee is often developed as a function of a per-
centage of construction cost. Unlike some design
professionals, such as interior designers, whose fees
are based on commissions for elements of the design,
landscape architects often work on a lump-sum fee
basis. In essence, project payment does do not nec-
essarily increase by an increase in the construction
budget. However, it is commonly required that the
landscape architect amend his or her design docu-
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ments to bring the project within budget without an
additional fee increase (if the budget amount is
known to the landscape architect from the outset).

Once the project is awarded, the landscape archi-
tect should begin to track costs in association with the
evolving design. It is even advisable during initial
design to hold charrette workshops to quickly esti-
mate preliminary costs and to assign relative value to
plan elements.

Relative Value

Relative value is a tool used by landscape architects
to speak the owner’s language of cost assessment. By
quickly calculating the general costs of design ele-
ments during a design work session, the landscape
architect builds confidence in the process and helps
the owner make decisions about the value of various
parts and subparts of the project. For instance, there
is a hierarchy in both the level of design and relative
cost that each assigns to a project. Ranging from
intensively designed, and more expensive per square
foot to construct, to less complicated and cheaper, the
“Hierarchy of Cost Structure Diagram” below identi-
fies a variety of possibilities.

Each of the options has a relative value to the proj-
ect and can be assigned a representational symbol,
not unlike the practice of using a dollar sign scale
($$$$ vs. $) in restaurant guides to establish price
level. For example, it would be expected that the
primary use areas would receive the most dollar sym-
bols ($$$$), as compared to screening and buffering,
as it is the most expensive per square foot. The use
of assigning relative value to the various areas of a
design helps the project stay on track, and the owner
understand how resources are being allocated appro-
priately. In turn, the process helps reduce the
chances of surprises down the line.

Schedule of Probable Costs

The schedule of probable costs is a spreadsheet with
quantifiable elements that calculates the estimated
costs for landscape-related construction as shown in
the example on the following page. The spreadsheet
is constructed of columns and rows allowing for cal-
culation of costs.

Column headings are generally:

e Item name (to be constructed, specific or general)

o Units (feet/meters, square feet/square meters, cubic
yards/cubic meters, linear feet/linear meters; also
could be lump sum or allowance)

* Quantity (actual or estimated count)

e Unit cost (price per each unit)

e Extension (quantity multiplied by unit cost)

e Comments (description and special notes)

Rows consist of a listing of elements in the land-
scape architect’s scope (either specific or general):

e Earthwork

e Hardscape including paving, site structures, foun-
tains, site furnishing, site lighting, site signs

e Landscape including trees by various sizes and cat-
egories, shrubs, groundcover, vines, turf grasses,
ornamental grasses, aquatics

e Irrigation system elements (or square foot
allowance)

Quantification

To estimate a cost you must consider objects by
counting individual items (for example six benches)
or quantify in some other way units of measurements
such as linear distance, volume, or area. Landscape
architects can estimate areas based on mathematical
calculations; for example, area of circle or circumfer-
ence. Other measurements include:

e Square foot/square meter
o Acre/hectare

e Linear foot/meter

e Cubic yard/meter

e Lump sum

e Allowance

Once these quantities have been determined they
are entered into your price schedule, and the next step
is to estimate unit costs. Cost estimators generally rely
on a number of manufacturers specifications, numbers
and quality of units, or by quantities or amounts of
materials called for in the design and specifications.

Influences on Unit Pricing

Units costs and pricing estimations are influenced by
a number of factors beyond strict manufacturing costs
these include:

e Industry standards—cost estimates based on qual-
ity and location of installation

e Historic data—prices based on experience in the
market on previous projects

e Industry trends—prices are reflecting an increase or
decrease based on oversupply or intense demand

« Inflation/deflation—prices are increasing or decreas-
ing as a result of larger economy

Factors Affecting Accuracy

e What to estimate. Are elements grouped or meas-
ured individually?

o Level of detail. More general in early design phases,
more detailed toward construction documents phase.

Hierarchy of Costs Structure

$ S $ S8

1. Primary use areas

2. Secondary use areas

3. Foundation planting areas
4. Background planting

5. Screening and buffering

6. Transitional spaces adjacent to
undisturbed edges

$

HIERARCHY OF COSTS STRUCTURE
DIAGRAM
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TOWNE PARK SYSTEM, FLORIDA
PHASE ONE—SCHEMATIC COST ESTIMATE

Prepared by: EDAW, 22 July 2003

Urban Park
Total Park acreage: 45.54 Net park upland, SF: 106,286
Urban Plaza acreage: 244 Cost Per SF: $5.53
Type: Neighborhood
Relative Value: High
ROW included: No
ITEM COMMENT UNIT QUANTITY UNIT COST TOTAL
HARDSCAPE SF
Concrete Paving SF 38,772 $4.50 $174,474.00
Specialty Pavin, unit pavers SF 3448 $8.50 $29,308.00
Total Hardscape Paving SF 42,220
Street Lights spacing 80’ oc, conduit / wire NIC ea $7,800.00
Pedestrian Lights spacing 40’ oc, conduit / wire NIC ea 7 $4,800.00 $33,600.00
Landscape Uplights lump sum | $2,500.00 $2,500.00
Park Signage lump sum | $2,500.00 $2,500.00
Pavilion ea $35,000.00
Benches ea 13 $1,800.00 $23,400.00
Trash Cans ea 10 $1,200.00 $12,000.00
Drinking Fountains ea | $7,500.00 $7,500.00
Water Aeration lump sum $80,000.00
Pedestrian Overlooks lump sum $110,000.00
Entrance Monuments lump sum $200,000.00
Subtotal $285,282.00
LANDSCAPE SF 62,670
Fine Grading SF 62,670 $0.15 $9,400.50
Shrubs SF $2.50
Groundcover SF 34,559 $4.50 $155515.50
Sod SF 28,111 $0.40 $11,244.40
Seed SF $0.15
Sod (sf) 208,168 $0.45 $93.675.60
Canopy Tree (ea) 245 $700.00 $171,500.00
Irrigation SF 62,670 $0.45 $28,201.50
Large Canopy Tree 5-6 caliper ea | $2,500.00 $2,500.00
Canopy Tree 3-3 1/2 caliper ea 8l $700.00 $56,700.00
Flowering Ornamental Tree 2-21/2 caliper ea 30 $350.00 $10,500.00
NOTE: This estimate is based on schematic design and is approximate only. 5% C;l:i:;::cal $§5;82;38
This estimate was based on a plan drawn at | = 40"-0 scale. T TN
otal $587,311.10

Construction details were not completed at the time of this estimate.
Items Not Included:

SCHEDULE OF PROBABLE COST SPREADSHEET EXAMPLE

e Regional variations. Labor and material costs vary
greatly depending on location.

e Age of unit prices. Periodic corrections for eco-
nomic fluctuations.

® Rounding of units. Fractions of units or extension
of decimal places should be commensurate with
level of detail.

Contractor Influence

e Availability of material affects price, for example
sand, rock, and timber are all less expensive near
where they mined or harvested.

¢ “Fire sales” require immediate response even if the
price is significantly less expensive: Is it right for
the project, even at reduced cost?

e Long lead times means reduced chance of rush
charges and generally results in a lower cost.

e Competitiveness of contractor market—impacts con-
tractor mark-ups.

e Market fluctuations in both materials manufacturing
and labor availability affect contractor pricing.

Separation of Discipline

Site development estimates often cover both site
landscape and civil engineering and infrastructure
costs. When landscape costs estimates are included in
the combined landscape and civil engineering and
infrastructure budgets, it becomes difficult to get a
correct price estimate, because infrastructure con-
struction pricing can dwarf landscape construction
and warp estimates. Therefore it is sometimes neces-
sary to price landscape site development work
separately from civil engineering and infrastructure
work to get a more accurate estimate.

Todd Hill, ASLA EDAW
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Contingency

Landscape architects must plan and budget for events
which are hard to predict or unforeseen. Contingency
must be built into all estimates. A greater contingency
must be built into design and real estate programs
with less certainty. For example those projects in the
early stages of design and planning should consider
upwards of 15 percent as a contingency to budget.
Projects with more certainly, for example those in
later phases of design and documentation where
more specific quantities are known, need only budget
5 percent for contingency.

All estimates must be defensible; however, unfore-
seen the events must be recognized, and these events
drives need for contingency in planning and budgets.
Unforeseen factors include the following issues with
potential examples:

e Security issues. A war breaks out or a security
threat is uncovered.

o Hazardous environment. Undiscovered hazardous
waste is uncovered.

® Market influences. The Dow Jones Industrials or
Bond markets significantly rise or fall, effecting the
availability of capital for building or for funding the
project.

e Location/region. Regional issues affect project via-
bility, weather, economies, or population shifts.

e Commodities market. Concrete or plywood, for
example, may be in short supply when construc-
tion begins due to demand elsewhere.

® Project funding sources. Are the sources locked in?
Will the money be available at the time construc-
tion begins?
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o Development schedule and timing. The further out
into the future, the less certain.

e Political entitlements. The project may requiring
rezoning or other permit issues, which take time
and are difficult to predict.

Qualification

The following are general qualifications that may be
applied to estimates. They help explain the nature
and influencing factors of an estimate:

e Describes the accuracy (or general nature) of the
estimate

e Describes about the intended use of the schedule
of probable costs

e Identifies sources of unit costs and measurement
techniques

e Explains how calculations were derived (to re-cre-
ate if necessary)

e Places a time frame limitation on accuracy of esti-
mate

Updates

Cost estimates are typically updated at successive
design/documentation phases from schematic design
to design development, or design development to
construction documents. As estimates are updated
with the successive developments of the document,
the estimates become more accurate. Estimates are
also updated:

e When significant changes occur to project program
e Significant project element requantifying occurs
e Updated unit prices are received
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BIDDING

In order to select a contractor or award a contract,
clients or owners will often go through a bidding
process. This process can vary greatly depending on
whether it is a public bid or a private bid. What they
do have in common is that, in most cases, qualified
contractors are asked to provide their lowest respon-
sible bid for a specific scope of work or a specific
project. Below are just some of the differences
between a public bid and a private bid process:

Public Bid

¢ A well-defined process to follow

e Predetermined time period to advertise for bid
e Specific advertising process

e Open process

¢ Predominately low-bid selection process

e Specific bid due date and time

e Public opening and reading of each bid

¢ Requirement for complete and thorough bids

Private Bid

e Not legally bound by public procurement process
e Selective, prequalified list of bidders

e Little or no advertisement

e Flexible due date and time

e Partial bids may be accepted

e Private analysis of each bid

¢ No requirement to select lowest bidder

The bid documents are usually made up of the draw-
ings, specifications, and the bid manual. At a minimum,
the landscape architect is responsible for providing the
drawings and specifications. In some instances, the
landscape architect would also develop the bid manual
or might possibly coordinate with a construction man-
ager or client representative to provide those services.
To help offset the expense of printing and compiling
the drawings and bid manual, the contractors are
required to purchase their bid sets. This also has the
advantage (depending on the cost) of deterring the not-
so-serious bidders from participating.

In addition to the technical specifications, the bid
manual is also made up of what is called Section One,
the instructions to bidders. This section outlines the
specific steps that each contractor must follow to sub-
mit an acceptable and responsive bid. This section
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also includes any pertinent bid forms, prequalification
forms, bid bond and performance bond forms, and
any other boilerplate information affecting the bid. As
noted above, on a public bid there may be very spe-
cific forms and instructions that each bidder needs to
follow, or risk being disqualified.

The following lists common elements found in
many bids, along with their associated definitions:

Bid bond: Acceptable surety furnished by a bid-
der as a guaranty that he or she will enter into a
contract and will furnish the contract perform-
ance bond and payment bond if a contract is
awarded to him or her. The amount of the
required bid bond is indicated in the bid manual.

Performance/payment bond: The approved
form of security executed by the contractor and
his or her surety, who guarantees complete exe-
cution of the contract and the payment of all
legal debts pertaining to the construction of the
project. Usually the performance bond is
required in the sum equal to the full amount of
the contract.

Unit prices: Some bids require that the contrac-
tor provide unit prices for the required work in
the project so that if either additions or deduc-
tions are encountered, the client can negotiate
these in a fair and unbiased manner.

References/prequalification: This is the process
by which the prospective bidders are required to
establish their responsibility and competence in
advance of submission of a bid proposal.
Prequalification is primarily used on either very
high-dollar-amount projects or on projects that
require a specific expertise or skill set.

In order for the bidding process to be successful
and as fair as possible to all parties involved, it is nec-
essary that the same project information and bidding
instructions be conveyed to each and every interested
party. For this reason, a prebid meeting is held by the
client. The landscape architect is asked to be present
at this prebid meeting to answer questions relative to
the drawings, specifications, and scope of the project.

It is important that the landscape architect take good
notes and record every question and every answer so
that this information can be distributed to all prospec-
tive bidders.

Once all of the bids have been collected, the land-
scape architect may be asked to help analyze the bids
with the client and make recommendations for con-
tractor selection. This process is more likely to happen
with a private bid process rather than the more pre-
scriptive public bid process. If this is requested by a
client, it is important for the landscape architect to
thoroughly analyze each bid before recommending
the most qualified (not always the lowest) responsible
bidder. This analysis would include verifying that the
math is correct and that the numbers indicated on the
bid actually “add up.” The analysis would also include
checking the contractor’s list of references, calling
each one and making sure that the job was completed
in a satisfactory manner within a reasonable amount
of time. If required, the analysis should also include
making sure that each contractor supplied a valid bid
bond, indicating each company’s ability to carry out
the work being tendered.

On many private bids, and even certain public
bids, determining prequalification requirements for
the contractors, if allowable, is an excellent way to
make sure that the selected contractor will have the
desired skills, experience, and qualifications to per-
form the job. Prequalification requirements help
identify the contractors that don’t have the proper or
specific expertise required for a particular project.
Prequalification can also make sure that the contrac-
tor has the labor power and resources necessary to
complete a large job on time and within budget.

On most public bids, proposals will be opened and
read publicly at the time and place stated in the
Notice to Contractors. Bidders and their authorized
agents are invited to be present, and this is the best
way for contractors to see how their bids compare to
the competition.

If the contract is awarded, it is usually given to the
lowest responsible bidder whose proposal has met all
of the prescribed requirements. From this point on,
the contractor has a prescribed number of days to
make sure that all of the required paperwork and
forms are delivered and complete.

PROJECT ADMINISTRATION
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CONSTRUCTION OBSERVATION

Construction observation, sometimes called construc-
tion administration (although this is not a legally
accurate term), is a crucial function of the landscape
architect to ensure that the original design intent of
the documents is upheld during the construction
process. Complete and well-documented construc-
tion documents will not assure a well-constructed
project. Construction observation is the most impor-
tant time to make sure the project meets all design
intent. It is important to understand that the land-
scape architect is only an observer of the construction
progress; he or she should not discuss means and
methods with the contractor. In an observation role,
the landscape architect visually compares the contract
documents (drawings and specifications) with the
work in place by the contractor. The landscape archi-
tect does not instruct the contractor on their methods
(unless danger to personal bodily harm is imminent).
The landscape architect observes and records com-
pleted work and the status of work in process and
provides a written report to the owner of any dis-
crepancies or variances from the contract documents.

Good construction observation requires knowledge
of the design process from the original inception to
early concepts through preparation of contract docu-
ments and on to final construction. This is crucial, as
it is common for project team members to change
over the course of a project on both the owner’s and
designer’s side. Many firms are set up to transition
from idea people in the early stages to technical, man-
agement, and maintenance specialists for the
construction of a project. Original thoughts, ideas, and
intentions may be lost in the transition, so it is the
landscape architect’s job to show evidence of the ori-
gin of ideas and how they are carried forward into the
contract documents.

This section has been divided into subsections
explaining the many roles, responsibilities, and func-
tions associated with the landscape architect
providing construction observation services.

CONSTRUCTION SITE WORK
RELATIONSHIPS

The construction period of any project can be diffi-
cult. Establishing and maintaining a positive
relationship with the owner, design team, general
contractor, and landscape contractor can help miti-
gate conflicts that may arise. Having a positive
attitude toward finding solutions, rather than assign-
ing blame, also helps. Always try to couple the
identification of a problem with a proposed solution,
even when others may not uphold a positive outlook.
By creating a calm process of observing construction,
landscape architects are more likely to see successful
implementation of their designs.

Today, it is not unusual for enlightened owners to
conduct team-building exercises. The newly formed
construction and design team conduct these exercises
to break down barriers and foster strong interper-
sonal relationships before construction begins. The
construction period can test all of the good that may
come out of team building and positive relationships.
Creating a strong relationship among participants will
help overcome issues that arise in the field and more
quickly resolve disputes.
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BUSINESS CONSIDERATIONS OF
CONSTRUCTION OBSERVATION

The construction observation portion of the scope
begins with owner’s acceptance of the 100 percent
construction documents package. As a percentage of
the total contract for a project, the construction obser-
vation portion may be as much as 15 percent of the
fee. Often, however, the amount is reduced due to
budget constraints in earlier phases of the project.
Landscape architects should strive to ensure that the
construction observation period is well funded so that
the landscape architect can respond quickly and thor-
oughly to issues that inevitably arise in the
construction field.

To that end, the contract agreement should include
specific language regarding the construction observa-
tion scope, which outlines how to handle events
related to observation of work and contractor inter-
face. For example, revisions made to the documents
to incorporate contractor-proposed changes should
be performed as an hourly additional service and
established in the contractual agreement. Additional
site visits requested by the owner should be treated
as additional service and invoiced on a time and
materials basis. Preparation of as-designed and/or as-
built documents may require significant hours by
landscape architectural staff labor, so a provision
should be considered in the scope of services.

RECORD KEEPING

It is paramount to maintain excellent records of cor-
respondence and contractual agreements, incoming
and outgoing correspondence, project information,
and drawings and documents during the design and
documents phase and into the construction phase.

The landscape architect will be called upon to pro-
vide backup to hearsay about conversations and
“understandings” between various parties during
construction. The landscape architect’s job is to
know the background of the design process, from
the original concept design through preparation of
contract documents and as construction progresses,
and to rely on written documentation to support his
or her recollections.

Project team members may change over the course
of time, even on the owner’s side. As previously
stated, many organizations are set up to transition
from big-idea people at the front end of a new proj-
ect to technical, management, and maintenance
specialists as the project progresses. Many original
thoughts, ideas, and intentions could be lost in tran-
sition without careful documentation, and it is the
landscape architect’s job to be able to show evidence
of the origin of ideas and how they are carried for-
ward into the contract documents.

During construction, the contractor may try to
“paper over” the consultant with requests for infor-
mation (RFIs), submittals, memos, and so on to keep
the landscape architect preoccupied. The intent is to
keep consultants in a reactionary position defending
their documents, when, instead, the landscape archi-
tect should be proactively observing the work in
process and being mindful of the upcoming sched-
uled work. This is common on large complex projects
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where activity in the field is often accelerated or com-
pressed due to tightening schedules and multiple
contractors working in a constricted area. Careful
record keeping and detailed workflow management
are required to combat these potential conflicts.

A well-organized, automated document logging
system should be set up at the landscape architect’s
office or field trailer location to record all incoming
and outgoing correspondence. It is important to
maintain a chronological and serial number record of
when items arrived, with a date stamp, as well as
when a response is sent out. To help clarify this
process, provision in the project technical specifica-
tions should describe the required turnaround time
for review and comment for RFIs, submittals, and
shop drawings, usually measured in business days.
Timeliness is paramount in the construction observa-
tion process, and the landscape architect may be
called upon to defend his or her actions. It is com-
mon for designated clerical staff to log incoming and
outgoing correspondence by date and type on a com-
puterized list prior to passing it on to the landscape
architect for further review. This adds professional
integrity to the quality of the landscape architect’s
business procedures and promotes efficient access to
recall needed information later in the process.

After the project is complete, the landscape archi-
tect should be the one with the best records to assist
in resolving any potential disputes—the fact that they
have maintained excellent records will lend credibility
if mediation or other legal action becomes necessary.

SAFETY AND SECURITY

It is the responsibility of all persons on the project site
to uphold safety and security practices. Even though
the landscape architect is not involved in instructing
the contractor in means and methods of construction,
he or she should always be aware of the surroundings
of an active construction site and be cognizant of his
or her personal safety, as well as the safety of others.
All of the persons working on the site, including the
landscape architect, are responsible for reporting any
dangerous situations observed on the site immediately
to the site superintendent and owner.

EQUIPMENT AND CLOTHING

The landscape architect must always wear a hard hat,
protective eyewear, boots, and long pants to access an
active project construction site, per the safety stan-
dards set forth by the general contractor and owner.
Additionally, the landscape architect must have the
following on hand: earplugs, a mobile phone (or two-
way radio), clipboard, digital level (inclinometer to
check the slope of hardscape/formwork), camera,
tape measure, marking spray paint (nonpermanent),
rain gear, sun protection, and other appropriate cloth-
ing articles needed to walk the project site.

BIDDING ASSISTANCE

The scope of the landscape architect may include
assistance during the preconstruction bidding period
to represent the owner in recommending contractors,
reviewing bids, and clarifying the construction docu-
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ments. This may include submitting a list of recom-
mended vendors, suppliers, and contractors that he
or she believes are qualified to bid on the project.
The professional credibility of the landscape architect
is considered by owners when making their decisions
about contractor selections recommended by the
landscape architect, so it is important to offer only
qualified names.

A landscape architect versed in the preparation of the
construction documents may attend or coordinate a pre-
bid meeting to provide clarification and interpretation
during the bid period and to represent the owner as a
professional team member. At the owner’s request, the
landscape architect may also review and comment on
the bid submissions regarding proposed bid costs, con-
tractor-proposed changes to the design, and potential
work relationships, prior to selection of a given vendor.
(Also, see Bidding pg. 25.)

PRECONSTRUCTION CONFERENCE

Following the award of the construction contract, the
landscape architect may attend a preconstruction
meeting. The purpose of the meeting is to discuss the
construction scheduling and sequencing, as well as
address any open questions and coordination items
brought up by the contractor. It is assumed that the
meeting will be coordinated with the overall meeting
schedule by the owner’s representatives and to coin-
cide with other design review activities. A provision
should be made in the contract scope of services to
limit the number of meetings and site visits so that
this aspect of the landscape architect’s function is not
an open-ended responsibility.

OFF-SITE CONSTRUCTION
OBSERVATION: SERVICES PROVIDED
FROMTHE LANDSCAPE
ARCHITECT’S OFFICE

Before construction work begins in the field, signifi-
cant up-front procurement and research are
performed by the contractor to prepare the work. All
of this should be logged and recorded in the files as
previously described, both incoming and outgoing
responses. The responsibility of the landscape archi-
tect is to compare the contractor correspondence for
compliance with the construction documents and
report back to the team on the findings. This is not a
time to make subjective changes to the documents;
once they are released for construction, they are com-
plete and everyone on the landscape architect’s team
should uphold and defend the contents.

The landscape architect should be available to
review and comment on contractor-proposed alter-
nates and substitutions. Many times, the awarded
contractor will try to save money by proposing an
amendment or change to the documents. This may or
may not directly benefit the project; for instance, the
contractor may have found a less expensive unit price
for a plant species not on the proposed plant list. If
the team has a good working relationship, and the
adjustment is minor, the change may be acceptable;
but if it is not equal or an improvement, the land-
scape architect should recommend to the owner to
not accept the substitution. Alternates and substitu-
tions should be entertained only if they can be shown
to directly benefit the owner and/or project. A writ-
ten response should record the landscape architect’s
professional opinion, either pro or con.
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PLANT PROCUREMENT

Following the award of the landscape construction
contract, the landscape architect will assist the owner
representative and contractor in the plant procure-
ment process to ensure the availability and quality of
the specified plant material. The contract should have
a provision to establish a set number of nursery trips
and duration for each trip and to determine limits of
search area and region. It is possible, as a way to
select plant material, to review some general plant
materials (small trees, common shrubs, and ground
covers) using representative photographs and infor-
mation about the qualitative practices of the grower.

For specimen plants, unique species, large trees,
and hard-to-find material, the landscape architect
accompanies the owner representative and/or the
contractor to visit qualified nurseries, collection sites,
or tree farms to locate the plants.

Once trees meeting the specifications and plant list
criteria are identified, a locking tree tag with firm
name and serial number is secured on a branch to
specifically mark each tree. The number and charac-
ter comments are recorded by the landscape
architect, as a record for the file, and copied to the
team. Trees or plant material without these tags
should not be unloaded at the construction site.

The owner may have to determine whether to
make a cash or credit deposit to hold hard-to-find
material, pay to have the trees “stepped up” to the
next container size for later delivery as a larger caliper
size, or to contract grow plant materials. The land-
scape architect should serve as an advisor in the
discussions to represent the owner’s interest.

ON-SITE CONSTRUCTION
OBSERVATION

During the course of construction, members of the
landscape architecture team will make visits to the
project site to observe the progress of work being
installed, including pedestrian hardscape, land-
scape, and irrigation installation. The average site
visit should be of a predetermined duration, as
agreed in the scope of services contract. Following
each site visit, the landscape architect should pre-
pare a field report noting the status of work in place,
deficiencies, key photographs, status of stored mate-
rials, and review of mock-ups and samples.

Items for the landscape architect’s observation on-
site may include (depending on the specific contract):

e General overview of the work in process to
observe compliance with the documents, make
notes about job-site cleanliness and any apparent
safety hazards, to consider upcoming work to
avoid potential coordination issues and conflicts
(beyond means and methods), and to note protec-
tion and maintenance of completed work prior to
turnover

Specific observation of esthetic grading for land-
form sculpting, and coordination with area drain
location

Formwork for hardscape paving to observe form-
work prior to installation of concrete walls, curbs,
and other cast-in-place (CIP) elements to ensure
proper alignment, shape of edge (avoid kinks),
cross slopes and primary slopes for ADA compli-
ance, alignment, and connection with other work

e Approval of samples and mock-ups for finishes,
color and texture, as well as compliance of work in
place with the contract documents

Observation of other hardscape site structures
(within landscape architectural scope); carpentry,
fountains, walls, fences, and so on for compliance
with documents

Irrigation mainline and lateral pipe routing, head
layout, and testing

Adherence of plant material to quality standards
Tree and shrub placement, coordination with
underground utilities, signs, and lighting to avoid
conflicts

Observation of planter bed line shape, and layout
of plants at proper spacing and triangular pattern
(may require the landscape architect to mark the
ground with paint the preferred bed line and plant
locations to illustrate to the contractor)

Placement of site furnishings; coordination with
signage and lighting locations

AMERICANS WITH DISABILITIES
ACT COMPLIANCE

The Americans with Disabilities Act (ADA) is an
important factor that directly affects the work of the
landscape architect with regard to hardscape design.
To avoid problems later on, the landscape architect
should observe that the dedicated handicap route, as
identified on the contract documents, does not
exceed the maximum slopes and is properly laid out
prior to installation of paving. A digital level (incli-
nometer) may be used to ensure that cross slopes of
accessible routes do not exceed 2 percent, and that
nonramp primary slopes are less than 5 percent.

The landscape architect may play a professional
consultant support role to identify to the owner and
contractor a reasonable construction tolerance for
adherence and variance from the ADA guidelines.

See Section on Accessibility for specific guidelines
and requirements.

SCHEDULING SITEVISITS

While it is generally not the responsibility of the land-
scape architect to control the construction schedule,
it is important that the landscape architect be proac-
tive in monitoring and contributing to upholding the
schedule.

The landscape architect should avoid causing a
delay in the construction schedule due to inaction or
failure to provide information in an agreed time
frame. By combining team coordination meetings
with site visits, such as regularly scheduled monthly
contractor coordination meetings, the landscape
architect can streamline the construction observation
process. Depending on the contract provision, the
owner’s representative and/or contractor should
request in advance (agreed notification time) that the
landscape architect arrange site visits to coincide with
scheduled work so that observation of critical prior
steps (formwork or plant bed layout review) be per-
formed before permanent installation. In addition, the
contract should clearly state a reasonable advance
notification time (one to two weeks) before requested
site visits, to avoid work disruptions in the field.

The landscape architect can assist in scheduling
reviews to comment on progress, time to perform
proper tree and plant procurement, and issues
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regarding plant installation and also to ensure that
there is enough time for proper site reviews and
punch list follow-up.

Some large and complex projects require a period
of full-time on-site construction observation services,
to enable the landscape architect to, essentially, be on
call for site visits. This requires advance planning for
efficiency.

FIELD NOTES

The more standardized the process of writing and col-
lecting field notes, the easier it is to maintain good
notes from site walks. It is common to use a formatted
form for site visits, which has blanks created for vari-
ous site visit data (date, time, temperature/weather);
names of individuals contacted on-site; status of work
being observed; and specific comments regarding
work in place, potential issues coming up, as well as
other significant issues. Attachments to the notes may
be photographs, field sketches, or copies of contract
documents to illustrate the necessary information.

The notes should be either typed or copied and
distributed within an agreed time frame to the prime
consultant and development team. Meeting minutes
from contractor coordination meetings should also be
recorded and distributed to the prime consultant and
development team in a timely manner.

FIELD SKETCHES

Periodically in the course of construction a condi-
tion is encountered that does not conform to the
contract documents of the landscape architect,
architect, or civil engineer (or others), or it could be
a combination of these packages not conforming to
field conditions. Also, the existing site may be diver-
gent from what was surveyed and represented on
the documents. Whatever the cause, the landscape
architect may be called upon to assist in resolving
the issues in the field. The clock is running on an
active construction site, with labor and equipment
waiting, and it can be stressful to come up with a
quick answer.

It is vital that the construction observation repre-
sentative either be authorized by the owner and firm
to make decisions independently or to record the
conditions and solicit the assistance of others within
the organization and development team to address
the problem. The landscape architect should avoid
being caught in a situation of directing the contractor
to proceed with alternative solutions without the writ-
ten authorization of the owner.

It is common to develop a field sketch or land-
scape sketch (LSK), which may be a single 8/ X 11
drawing, which incorporates many different drawing
layers, to address one location while considering the
other aspects of construction. For instance: A pipe is
buried too shallow and the owner doesn’t want to
lower it, so the landscape architect has to essentially
redesign the pedestrian pathway and grading to go
over the shallow pipe—without losing the design
intent. This could affect other elements, ADA, site fur-
nishing, site lighting, planting, and irrigation. The
drawings may be prepared by hand or in CAD, but
the focus generally is on a specific condition. The LSK
is transmitted to the owner representative, who
reviews and either rejects or approves of issues to the
contractor for a change order estimate.
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RFIS AND CLARIFICATIONS

An RFI, or request for information, is a written ques-
tion from the contractor regarding an interpretation of
the construction documents. This is usually a non-
cost-related question to clarify the intent of the
drawings. A clarification is usually provided on a
form on which the landscape architect answers the
RFI to provide more information or explain the intent
of the documents. A chronological record of RFIs and
clarifications is logged into the landscape architect’s
file system.

DIRECTIVES

Directives are usually a noncost-impacting change
issued by the owner to the contractor for minor
adjustments in the field. The owner may request that
the landscape architect provide recommendations
regarding the directive. The contractor may try to
negotiate a cost change associated with a directive
(which would become a change order). The owner
will try to prove why it is not a cost impact and may
solicit the assistance of the landscape architect to sup-
port his or her argument.

CHANGE ORDERS AND
CONTRACTOR-PROPOSED CHANGES

Note: A provision should be made in the contract
scope of services to limit the landscape architect’s
open-ended responsibility.

A change order is a contract amendment issued
through the owner to the contractor to alter the con-
tract documents. It has financial impacts, either
increasing or deceasing the construction contract
amount. The proposed solution of an LSK or bulletin
may result in a change order. It is the landscape archi-
tect’s job to represent the project’s interest in
weighing the benefits of the proposed change to
uphold the original design intent, enhancement of
the overall project, or to improve efficiency or in
some other way make it better.

Contractors may try to initiate a change order if
they believe that the field conditions are sufficiently
different from the contract documents, or if they dis-
cover errors and omissions in the documents. Often,
a thorough review of contractor-proposed changes is
performed by the design team to determine the ben-
efit of the change to the final design. The role of the
landscape architect is to counsel the owner as to
whether the change will benefit the project as a
whole and/or uphold the original design intent, and
to determine if the change is driven by the contractor
seeking to reduce their cash outlay.

In the event that the awarded contractor recommends
to the owner specific changes to the design (beyond
means and methods) that affect the documents, the
landscape architect will be requested to amend the
drawings. It is important to have a contract in place to
address these potentially open-ended events.

The landscape architect is not authorized to
approve change orders.

If it is deemed valuable by the team and owner to
incorporate the recommended contractor change, the
landscape architect should perform any amendments
to their documents as an additional hourly service. It
is potentially a volatile issue at the end of a project as
to why change orders were required; and, in some
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instances, the owner may come back to the land-
scape architect in an attempt to be compensated after
the fact.

BULLETINS

When a significant change to the documents is initi-
ated once construction has commenced, and the
amendment is more than can be covered in a simple
landscape sketch, or affects multiple disciplines, it
may trigger issuance of a bulletin document. The
cause of a bulletin may be a program change driven
by the owner, or discovery of a site condition that
results in a redesign of a portion of the project, or an
error and omission discovered after release of the
documents. Beyond an error cause directly attributed
to the landscape architect, the landscape architect
should be prepared to negotiate an additional service
to perform the redesign and document revisions for
the portion of the project under study.

All changes are clouded (shaded or outlined) and
numbered on the document, and the affected draw-
ings for all disciplines are reissued for pricing to the
contractor as a formal contract amendment. The
prime consultant on the project, sometimes the archi-
tect, typically coordinates the team’s bulletin package.
This prime consultant may be the contracting entity
with which the landscape architect negotiates any
additional fee.

AS-DESIGNED DOCUMENTS

If the scope of services includes a provision for as-
designed documents, the landscape architect will be
required to provide in his or her final submittal,
updated documents illustrating all actual edits and
changes made during the construction phases. This
typically includes updated CAD drawing files of all
changes (clouded with date) and an updated specifi-
cations manual for all landscape architect-contracted
scope items and subconsultants.

Preparing as-designed documents can run into
hundreds of labor hours and can cost thousands of
dollars. Therefore, as-designed documents should be
carefully managed by updating the master files as
changes occur.

AS-BUILT DOCUMENTS

If the scope of services includes a provision for as-
built documents, the landscape architect may be
required to provide the contractor CAD drawing files
to update and edit reflecting as-installed underground
elements included in the landscape architect’s scope
of work. (See Overview of Construction Documen-
tation regarding role of record drawings.)

In some cases, the owner will request that the land-
scape architect perform the CAD edits based on
drawing mark-ups by the contractor. In this case, the
contract should be clear as to the roles and responsi-
bility prior to commencement of work, as this may
constitute an additional service.

PROJECT CLOSEOUT AND
SUBSTANTIAL COMPLETION

At the point at which the general contractor believes
they have reached substantial completion, they may
request that landscape architect perform a final “punch”
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walk to review and identify deficient items that will
need to be completed, repaired, or replaced prior to
final acceptance. The landscape architect will attend a
set number of site review walks for the project and pre-
pare a formal written punchlist and associated map
diagram keying the work to be completed by the con-
tractor.

The landscape architect will attend a subsequent
review walk, of set duration, to validate corrections
and provide written comments to the owner’s repre-
sentative. The landscape architect should put limits
on the number of iterations to review final work, or
communicate to the owner that the project is not sub-
stantially complete.

PAYMENT APPLICATION REVIEW

The landscape architect may be requested by the
owner to review the contractor invoices. To do this,
the landscape architect compares the invoices with
amount of work completed by the contractor to see
if work has been satisfactorily completed and com-
plies with percentage complete or if the amount is
commensurate with percentage of work completed.
The landscape architect then makes a written recom-
mendation to owner regarding approval or denial of
payment as requested.

The landscape architect may also be asked to
review materials delivered to or stocked on site for
payment. Photographs of the site-stocked materials
should be attached to the payment application for ver-
ification in case the materials are stolen or removed.

OPERATION AND MAINTENANCE
MANUALS (O&M MANUALS)

Projects include O&M manuals for many elements of
the functioning landscape, and it is typical to provide
information to the owner for ongoing maintenance of
the following:

e Irrigation systems

e Fountains

e Lighting

e Plant pruning

¢ Plant maintenance

e Hardscape maintenance, finishes, and repair/replace-
ment

e Site furniture, finishes, and repair/replacement

ERRORS AND OMISSIONS (E&O)

E&O generally addresses areas of the contract docu-
ments that resulted in mistakes or missing information
necessary for contractors to perform their work. E&O
are not caused by the intent to mislead; rather, they
may be the result of documents that were not coordi-
nated within the consultant team.

The outcome of E&O issues usually includes claims
by the contractor that are initially addressed by the
owner and prime consultant for resolution. In other
cases, mediation may be required.

CONCLUSION

Observing the construction of a project is a critical
step in the success of design implementation. The
landscape architect responsible for this phase of a

Todd Hill, ASLA, EDAW
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TEL 404 870 5339 Based upon an initial site punch on April 21st and a follow up visit on May 19th

FAX 404 870 6590 the following items were noted as needing correction.
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1. There appear to be several issues with the finish of the colored concrete work

throughout the plaza. The color is very mottled in appearance, and several
pours appear to be entirely of a different color. Other issues were noted in a
separate walk with Mr. Jones of Concrete Color Company. The items discussed
during this meeting relating to the finish of the concrete on the plaza will be
issued under separate cover as meeting minutes. (pictures attached)

2. Drainage problems were noted on the Southwest portion of the large circular
(plan area C, 3.5) adjacent to the intersection with the smaller circular planter
during the April site visit. Water was standing at the surface after a recent rain.
During the May site visit, no problems were noted, but no substantial rain had
occurred near the time of the second visit. Has this issue been corrected?
Further observation is required. (photo attached)

3. Near the intersection of the small circular planter and the large circular planter,
the wall has received a different finish and apparently a different colored
concrete. This ‘patch’ needs to be of the same color and finish as the rest of
the new walls on site. Other inconsistencies in the sandblast finish show within
this wall section that need to be corrected. (photo attached)

4. The grading on the North side of the small circular planter has a slope that is
far too steep. This area needs to be re-graded and re-sodded. (picture attached)

N

. EDAW noted a possible issue with fall hazards on the small circular planter
wall. This wall, although not intended to be a pathway, could pose an issue if
people walk on top of it and fall. EDAW would like to review with the
architect, possibly adding some railing at two strategic points on top of this
wall. (pictures attached)

6. On the west side of the plaza, EDAW counted two fewer movable planters
along the Client wall, than were previously counted. Were these planters
removed to other parts of the plaza? In reviewing the overall planting, EDAW
would also like to discuss moving four of the movable planters to the face of
the national hotel on the Eastern side of the plaza. (Line up with columns)

7. The nosings for the stairs on the plaza were not installed according to detail
1/LS501.

8. The mondo grass in the small circular planter appears to be installed at 12” o.c.
rather than 8" o.c. as per the plans. Contractor needs to verify that the quantity
of material on the drawings was installed. EDAW will independently review in
the field.

9. The large expansion joints that run through the circular planters are very
roughly constructed. These need to be reviewed for possible fixes.

SAMPLE PROJECT PUNCHLIST LETTER

project needs to be knowledgeable about the origi-
nal concept intent, have a positive attitude with
regard to team relationships, represent the owner
and documents favorably to the contractor, and stay
informed about progress of the work being con-
structed in the field. The landscape architect should

also be aware of potential situations that may result
in contractual issues and should keep impeccable
records. An adequate budget in the overall project
agreement should be allocated to this key aspect of
project process, as it often requires a great deal of
time in order to do the job correctly.

PROJECT ADMINISTRATION
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POSTOCCUPANCY EVALUATION

INTRODUCTION

Postoccupancy evaluation (POE), the study of the
effectiveness for human users of occupied designed
environments, is so named because it is done after an
environment has been designed, completed, and
occupied.

Unconsciously, in everyday life, humans evaluate
environments all the time: which table to sit at in a
restaurant, which route to take to work, and so on.
And while buildings, for centuries, have been infor-
mally evaluated for structural integrity and other
issues of design, it wasn’t until the 1960s that
researchers began to look at how well buildings and
outdoor spaces satistied the needs of users. This con-
cern coincided with the social ferment of the
times—consumer rights, civil rights, and so on—and
a recognition that professional designers and plan-
ners didn’t always know best.

The 1970s and 1980s saw the development of system-
atic methods of evaluation and analysis; the appearance
of organizations that supported and disseminated this
research (e.g., Environmental Design Research Associa-
tion) and the publication of journals that released
research results (e.g., Environment and Bebavior, Jour-
nal of Environmental Psychology, Journal of Architecture
& Planning Research, and Landscape Journal).

WHY CONDUCT A POE?

There are several reasons to conduct a postoccu-
pancy evaluation:

e To generate information about how a facility is used—
for example, the garden at a particular Alzheimer’s
facility.

e To generate a set of design guidelines—for example,
a series of POEs for a particular type of outdoor
space, such as downtown plazas.

e To provide information to guide the redesign of a

PROGRAM

park that no longer meets the needs of the neigh-
borhood.

e To fine-tune a garden that isn’t used as much as it
might be—for example, a POE of a nursing home
garden where lack of shade is the problem,
prompting a redesign that adds a porch overhang,
gazebo, arbor, or other problem-solving structure.

WHO SHOULD CONDUCT A POE?

Ideally, a POE should be conducted by a team that
includes both social scientists and designers. And though
it is desirable that designers conduct indicative POEs of
their own work, to inform themselves of successes and
failures, it is not recommended that designers do more
detailed, published POEs of their own designs, as their
evaluation may not be objective enough.

TYPES OF POE

There are three types of postoccupancy evaluations:
indicative, investigative, and diagnostic.

Indicative POE

This type of POE can be accomplished in a short time
span: from one to two hours to one to two days.
Methods may include interviews with staff and/or
designers, a walk-through evaluation, or use of an
audit tool. This type of POE can provide indications
of major successes and failures and is most reliable if
the evaluator is familiar with the type of environment
being evaluated.

Investigative POE

This type of evaluation is often prompted by issues
raised in an indicative POE. It covers more issues at
greater depths and reliability. The evaluation criteria
are often explicitly stated—for example, the relative
use by staft/patients/visitors of a therapeutic garden;

FINE TUNE
EVALUATED
ENVIRONMENT

PROGRAM # 2
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or how well a neighborhood park meets the needs of
nearby residents.

Diagnostic POE

This is the most comprehensive and in-depth evalua-
tion, requiring considerable time and budget. To
provide reliable findings, it is essential to use multiple
methods—questionnaires, interviews, observations,
physical measurements, and so on. Sometimes this
level of POE is used to do comparative evaluations of
several facilities of the same type. Recommendations
are often aimed at improving not just one facility, but
creating design guidelines for future facilities of that
type—for example, outdoor spaces in assisted living
facilities or therapeutic gardens for cancer centers.

POE Methods Methods for conducting postoccu-
pancy evaluations include observation, analysis, and
interviews, as detailed below.

Observation and Recording of Project
Context

These activities would encompass adjacent buildings
and their use, entries, and views into and from the
space.

Site Analysis
A site analysis would record sun and shade patterns,
prevailing winds, topography, and so on.

Interviews with Designers

Interviews with project designers makes it possible to
document how client goals were translated into
design. It also provides a way of understanding and
interpreting goals that couldn’t be met, budget prob-
lems, site issues, and other difficulties.

Interviews with Staff

Staff interviews—to include, for example, the activity
director, facility manager, gardener, and others—are
conducted to document views as to who uses the
space and for what activities both programmed and
nonprogrammed; to understand problems related to
design, access, and so on; to listen to any additions
and/or changes they would like to see, as well as
space for activities desired by users.

Observation of Users: Behavior Traces
Observing a space for visible clues as to what users
do—and don’t do—which can be done even when
no one is present. Clues such as, for example, ciga-
rette butts around a bench, a short-cut path worn
across a lawn, or raised gardening beds full of weeds,
all tell a story. The location of these clues should be
included on a site plan.

Observation of Users: Behavior Mapping

This POE method involves the systematic observation
and recording of actual use at different hours of the
day and different days of the week (e.g., 11 a.m. to
noon, Mondays; 4 to 5 p.m., Wednesdays; noon to 1
p.m., Saturdays; 3 to 4 p.m., Sundays). Times and days
might be determined in consultation with staff (at a
staffed facility), or by casual observation at a more
public facility, to ensure the major use periods are
being covered. If the space being observed is used to
a very limited degree—for example, the garden of a
nursing home—the time period of each observation
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might be one hour. If the space is heavily used—for
example, a downtown plaza—15 minutes might be
sufficient to record a typical pattern of use.

For each observation period, record all that is hap-
pening, as follows:

e Locate with dots on a site plan the exact location of
each user.

e Number the dots.

e Record against numbers in a field notebook the
age, gender, and activity of each user.

* Add arrows to indicate movement. Circle dots to
indicate people in a group.

It is important to use a new copy of the site plan for
each visit, as these activity maps will be used like stop
frames in a movie. When all the observations are com-
pleted, the data can be aggregated onto one
comprehensive site plan (typical pattern of use), aggre-
gated by different variables (e.g., dot map of
male/female use, adult/child use), displayed as bar
graphs (e.g., of different activities, overall use by
adults/teens/children), or displayed as a line graph (e.g.,
use throughout day). All the data recorded by this
method is quantitative and is much more accurate than
asking people. That said, this form of observation pro-
vides no information as to what people feel—why they
come to this place. Hence, it is also necessary to con-
duct interviews. (See “Page of Field Notebook, Behavior
Observations, Baker Beach, San Francisco, California;”
and “Behavior Map, Totland, Berkeley, California.”)

Interviews with Users

Interviews with users are essential to learn why they
come to the space, how often they come, what they
like, what they’d like to change, whether they feel dif-
Jerent after being there (if yes, what it is about the place
that helps them feel different). There are two basic
ways of wording questions in an interview: multiple
choice or open-ended. It is good to use both types.

e An example of a multiple-choice question is: “Do
you come here more than once a day/once a

day/once every few days/about once a week/less
often.” You check the appropriate box correspon-
ding to the response on the interview form; data is
quantitative.

e An open-ended question might ask, “‘How do you
feel after spending time in the garden?” Write down
all that the respondent says. This provides richer,
more qualitative answers.

Later, you may categorize the answers (content
analysis) and thus quantify the data. It is important to
have two researchers do this independently to avoid
a skewed analysis.

It is important to point out that the information will
be more accurate if the researcher interviews users
face to face and writes down the answers. Handing
out questionnaires and collecting them later or hav-
ing them mailed back is not as reliable. To be
considered “scientific,” researchers must interview a
random sample: for example., every tenth person
entering a park. Consult texts (e.g., Bechtel, Marans,
and Michelson, 1987; Zeisel, 1981) regarding random
sampling and interview or questionnaire design, as
these important topics are beyond the scope of this
discussion.

If possible, also interview nonusers. For example,
a POE of the Children’s Hospital in San Diego,
California interviewed people using a new children’s
garden, as well as took a random sample inside the
hospital. It was discovered that a considerable pro-
portion of those interviewed inside the hospital didn’t
know the garden existed, which resulted in the hos-
pital later adding signs.

POE REPORT

The final POE report should include data aggregated
into maps, graphs, tables, and other forms; text ana-
lyzing data; quotes from interviews to "humanize” the
report; a discussion of issues of use, overuse, lack of
use, user benefits, nonconformities between what
users want in a space and what is actually there; a dis-
cussion of nonconformities between what the

designer intended/hoped would happen in this space
and what is actually happening there; a discussion
with management as to how space is managed/
staffed/perceived; problems uncovered by the POE,
clearly stated, and with proposed design and/or man-
agement changes to address each of these. The
proposed design changes should then be illustrated
on a revised site plan with annotations as to the rea-
soning behind each change. Finally, design/
management guidelines should be proposed for
future spaces of this type.

PROBLEM DEFINITION AND
REDESIGN

As an example of problem definition and redesign, the
table on page 32 lists problems associated with
Boeddeker Park, in San Francisco, California, as iden-
tified through observations, data collection, and
interviews with users; stated goals to mitigate the prob-
lems; and concrete solutions conforming to the goals.

An overview of these problems suggests that, pri-
marily, adjustments in management are necessary
and that the design of Boeddeker Park itself is suc-
cessful in appealing to many users in both expected
and unexpected ways. With changes in management,
perhaps all of these subareas will be in greater
demand and the users will better represent the
makeup of their neighborhood.

ETHICS OF POE RESEARCH

Since 1974, the National Research Act requires
approval for research involving human subjects. If the
researcher works for a private design firm and has no
affiliation with a university or other funding agency,
he or she is not required to go through human sub-
jects review. However, if the researcher does have an
academic connection, it is likely he or she will need
to have the research protocol approved by the insti-
tutional review board for human subjects.

The location of the POE is also pertinent: if it is a
hospital or nursing home garden, for example, per-

PAGE OF FIELD NOTEBOOK, BEHAVIOR OBSERVATIONS, BAKER BEACH, SAN FRANCISCO, CALIFORNIA*

3:00 PM - DAY OF WEEK: FRIDAY
ZONE BEACH | 10/31/75 | 5:00 PM | 5:00 PM WEATHER: SUNNY, MILD
MISC. NOTES
(CONFLICTS,
SOCIAL GROUP ACTIVITY DISRUPTIONS, ETC.)
INDIVI- ORGANI- | NO.IN

NUMBER| SEX AGE RACE DUAL |COUPLE| PEER FAMILY | ZATION GROUP

| F 20 C X Sitting on beach against log

2 M 20 C X 2 Playing frisbee

3 F 20 C X Playing frisbee

4 M 30 C X 2 Walking toward parking area

5 F 30 C X Walking toward parking area

6 F 20 C X Walking along beach

7 M 40 C X 2 Standing looking at water

8 F 40 C X Standing looking at water

9 M 20 BL X Jogging along beach

10 ™M 40 SP X 4 Sitting eating dinner

Il F 40 SP X Sitting eating dinner

12 M 40 C X Sitting eating dinner

13 F 40 C X Sitting eating dinner

14 F 5 C X Sitting on beach against log

15 M 20 C X Walking with dog along beach

16 F 40 C X Walking with dog along beach Dog not on leash

*Adapted, original entries are handwritten onto base sheet

Clare Cooper Marcus, Professor Emerita, Departments of Architecture and Landscape Architecture, University of California, Berkeley
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SUMMARY OF PROBLEMS AND POTENTIAL SOLUTIONS AT BOEDDEKER PARK

PROBLEM (BASED ON DATA)

GOAL

SOLUTION

Children are not safely separated from
"undesirable” users, e.g, prostitutes, etc.

Provide a safe environment for children
to play in.

Reinstate a patrol to monitor illegal and
unsafe activity.

The public bathroom is not efficiently
located for the daycare group.

To accommodate the daycare group.

Placing a portable toilet would not be an
ideal solution since vandalism may occur.
Instead, the park director may offer to
assist in monitoring the children when they
need to be accompanied to the restroom.

Playgrounds can get too warm at times.

Provide shading.

Plant trees to cast shade onto the
playgrounds.

Clare Cooper Marcus, Professor Emerita, Departments of Architecture and Landscape Architecture, University of California, Berkeley
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mission from the institution would also be required;
if it is a public park or plaza, probably not. The type
of POE also matters: An indicative POE would not
require approval; an investigative or diagnostic POE
probably would.
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