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SECTION 1  Establishing the Foundation


Introduction

Documentation Principles

Operational Principles





1 INTRODUCTION



BACKGROUND

In its relatively short American history, the role of landscape architecture has been broad, diverse, and impactful. Landscape architects have been influential in making the post-industrial city more humane and livable.  They have broadened the duties of transportation networks and transformed the function of open space systems. They have defined and redefined what makes great communities. They have been integral to environmental progress and are conceiving new approaches for infrastructure to provide environmental and community benefits. Also, landscape architects have brought art and culture to many through their work. Moreover, their work has significantly benefited economic development in many cities and regions.

While the impact of landscape architecture has been impressive, the ongoing potential for this noble profession continues to materialize. Its potential can be even more transformative if it responds to the most critical global problems: economic, environmental, and social. Many of these problems languish at crisis level, and consequently, the opportunity for landscape architectural leadership is both critical and challenging. Innovation and change will be key components of this prodigious undertaking.

Solutions to problems will necessarily be derived from rigorous interdisciplinary analyses, research, and exploration. Solutions will be most sustainable if they are comprehensive in nature, deriving long-term synergies between prosperity, environmental healing, and improved quality of life. While much of the work of landscape architects is delivered figuratively in the form of plans, reports, and guidelines, the most decisive impact comes in the form of built work. The built work must be well executed, that is, perform well, in order to fulfill ambitious intent. Processes for translating objectives and ideas into built outcomes need to be advanced and carefully applied just as they are in other industries where vital products are delivered to market.

This book is intended to help advance and elevate these processes, as part of a broader effort to affect the role of landscape architecture in addressing global challenges.


Landscape Architects as Interdisciplinary Leaders

Landscape architecture and related disciplines such as planning and urban design are well positioned to address the most fundamental challenges faced by communities, cities, and nations around the globe. That will require elevating the role of the designer to the highest potential level. It will also require that theory and practice be well integrated.

Landscape architecture is continuing to mature and establish its importance in the design industry. There is growing awareness and support for the central role of built landscapes in accomplishing our highest-level ambitions: economic development, community building, environmental improvement, and even access to art and culture. While many subscribe to this broad definition of sustainability, fewer are successful in attaining the comprehensive pursuit.

The seriousness of these undertakings should be reflected in the depth and rigor of the landscape architectural design and documentation process. The premise suggests the critical need for effective translational relationships between theory and implementation. It will require an ongoing process of elucidation, evaluation, and improvement of design and documentation practices themselves.

This book defines clear processes and guidelines for delivering well-documented and well-built landscape architecture projects.




ELEVATING AND UPGRADING DESIGN AND DOCUMENTATION PRACTICES

The landscape architecture profession is mature and diverse but subject to wide-ranging levels of application. These conditions can result in varied and often underdeveloped delivery methods. Consequently, the profession needs to be committed to elevating and upgrading the processes by which it designs, documents, and constructs landscapes. This profession must continue to evolve and improve its practices in order to maximize potential contributions and doing so will require diligence.


Young and Evolving

Landscape architecture as a term was “invented by Gilbert Laing Meason in 1828 and was first used as a professional title by Frederick Law Olmsted in 1863.” 1 Formal recognition was given to landscape architecture with the founding of the American Society of Landscape Architects in 1899 and the establishment of the first degree program at Harvard University in 1900.

Over the course of about 100 years, landscape architecture licensure requirements have been established in all 50 states, reflecting the profession’s commitment to protecting public health, safety, and welfare. About 30 of these states maintain continuing-education requirements for its licensees. While licensure is very important, it represents a baseline set of core competencies for the landscape architect. As with all professions, ongoing improvements and collective development is necessary, building upon landscape architecture’s historic adaptation to technology, market areas and community need.



A Diverse Profession

The profession practices across a diverse range of subjects; consequently, it is subject to some risk when delving into tangential subject areas. Uniquely, landscape architecture requires both generalized and specialized perspectives and skill areas. As generalists, landscape architects are positioned to lead multidisciplinary teams. As specialists, they can deliver tangible outcomes. Horticulture, social science, material sciences, agronomy, hydrology, ecology, graphic design, traffic analysis, and renewable energy represent some of the subjects that landscape architects address in their daily work.

In order to assimilate and coordinate these subject areas, landscape architects need to be sure that interdisciplinary design and documentation processes maximize benefits and minimize deficiencies.



Wide-Ranging Quality Levels

Landscape architecture is practiced across an extremely broad range of applications; there are those who seek to dramatically improve the human condition and those who solely produce Planting Plans. While most forms of practice are legitimate, many landscapes are not well designed, well built, or intended to accomplish high-level objectives. Uneducated landscape designers proliferate in many communities and cast some confusion on the profession. As an analogy, a landscaper to a landscape architect is what a security guard is to a national security expert. Both are important, but they operate on very different levels of execution.

As only a small percentage of buildings are constructed as LEED® buildings2; a similarly small percentage of landscapes are built to accomplish high-performance objectives as discussed earlier and as established by the Sustainable Sites Initiative.™ By elevating the purpose and quality of the design and documentation process, these trends may begin to improve.




PURPOSE OF THE BOOK

This reference book focuses on the key documentation needs of the landscape architectural design and Construction Documentation process. That includes both “design documentation” and “Construction Documentation” as well as all that which occurs in the transition from one phase to the other. Documentation requirements include those components necessary to explore and define design intent, logic, physical proposals, and ultimately, the specific components included within construction and bid documents.

“Documentation” herein generally refers to those diagrams, drawings, models, annotations, and narratives produced and sequentially presented within each phase of the design process. Five phases of the design and documentation process are included: Pre-Design, Conceptual Design, Schematic Design (SD), Design Development (DD), and Construction Documentation (CD). Key components, drawings, sheets, and documentation sets are described for each of these phases. For each of these elements, an explicit set of requirements is defined. Specifications are not described in detail within this edition of the book, although critical issues and relationships between drawings and specifications are highlighted. Documentation needs of the Construction Administration process are also not presently included.

While design process is integral to the development of landscape architectural documentation, this book should not be considered a design methods resource. Nor is the book intended to provide comprehensive technical systems information, such as construction detailing or landscape grading practices. This publication is not intended to function as a design graphics handbook. There are ample resources available for each of those areas of practice.

The book is not intended to mandate a standard or inflexible set of requirements, but rather offers a wide-ranging framework from which to draw best practices. Projects vary in scope and scale; not all projects will require all the documentation components included here. The principles from which the requirements are drawn are most important—explicit emphasis is placed upon documentation principles within the book.



INTENT OF THE GUIDELINES

These guidelines are intended to serve both academic and professional needs. In both realms, they may be used as a teaching tool, helping students and practitioners to understand the landscape architectural design and documentation practice. That process, together with associated graphic requirements, is taught within landscape architecture degree programs. These courses, due to time and to some degree resource limitations, do not typically cover the topic as comprehensively or in great detail.

Professionally, the young landscape architect is usually left to learn these requirements over long-term exposure to projects and through working with experienced staff. That instruction can vary in quality, range, and timeline. Continuing education opportunities focus in part on preparing for the Landscape Architecture Registration Exam, a state-based examination process, drawn from national competency standards established at the Council for Landscape Architectural Registration Boards (CLARB). That process is concentrated on selected Construction Documentation components and tasks and does not incorporate the full design and documentation process. While relationships and distinctions between different design and documentation phases are fundamental to landscape architectural practice, they are generally not taught with much emphasis in academic or professional settings.

These guidelines methodically present the subject matter in a comprehensive and explicit manner. A number of fundamental premises organize the current approach:


	Organizational and operational principles go a long way in clarifying the complexities of the design and documentation process.

	An explicit understanding of the purpose of each component (drawing or sheet) within the documentation set facilitates the development of content within that component.

	Interdisciplinary Construction Documentation cannot rely upon informal, intuition-based processes but should rather be based upon itemized sets of requirements, quality-control checklists and interdisciplinary coordination needs.



These premises suggest that each phase and all associated components of the design and documentation process will be made clear and meaningful. Clarity is initiated with a foundation of intent that can be logically applied from Pre-Design through Construction Documentation, resulting in superior built outcomes.



OBJECTIVES

The following objectives have been established for the guidelines as they apply to professional practice:


Orientation

Orientation refers to the possibility that a firm may adopt these guidelines, or an adapted version of these guidelines, for professional use. The guidelines will be used to orient the new landscape architect to the firm’s expectations for executing projects. A prospective employee may also review the guidelines in order to evaluate his or her potential fit within the firm and determine a role for herself within the design and documentation process.



Project Management

The guidelines may be used to inform project management processes: a “road map” of the requirements for each phase of the design and documentation process. Project efficiency will improve with the use of these guidelines. Requirements for each sheet of the documentation process have been defined and can be followed by project teams as a self-management tool. The guidelines do not substitute for rigorous critical thinking, comprehensive quality management, and document reviews.



Quality Management

The guidelines may be used to guide the project quality-assurance review process. Quality assurance represents the specific review, coordination and improvement or editing processes undertaken as part of the firm’s quality-management program (see definitions that follow). At a minimum, the reviewer should address and review requirements identified within these guidelines. The project design team should not present documentation for a quality-assurance review that falls significantly below the requirements of these guidelines. In other words, the guidelines should be used to assist teams in completing minimum requirements established herein.

Quality management can be considered to have three main components: quality control, quality assurance, and quality improvement. Quality management is focused on not only product/service quality, but also the means to achieve it.3


	Quality Control * is the ongoing effort to maintain the integrity of a process to maintain the reliability of achieving an outcome.

	Quality Assurance* is the planned or systematic action(s) necessary to provide enough confidence that a product or service will satisfy the given requirements.

	Quality Improvement can be distinguished from Quality Control in that Quality Improvement is the purposeful change of a process to improve the reliability of achieving an outcome.
 *Note that quality control and quality assurance are sometimes used interchangeably in the design industries to define specific actions associated with improving outcomes.




One of the most significant challenges in conducting design-related quality management is the cost:4

Approximately 20 percent of design budgets are expended for reviews and corrections conducted after the design documents have been completed. Adding interim reviews and corrections to the cost, an average design project can easily require 30 percent to 50 percent of its budget to locate and correct errors.

Attempts to impose even more stringent quality-control methods to reduce design errors have resulted in a spiral of ever-increasing design costs. As clients become increasingly resistant to higher costs and increasingly demanding of higher quality, design firms are caught in a squeeze that forces them to sacrifice quality, design cost, or both. These sacrifices result in lost profits or lost clients, or both.

A primary thesis of this book suggests that quality management is most effectively and most efficiently applied as an integral, ongoing and well-defined component of the design and documentation process (often referred to as plan check). That approach is distinguished from tail-end and independent processes. The thesis suggests an alignment of principles and performance measures early in the process, as well as a series of inclusive and transparent design reviews and quality-control work sessions from Schematic Design through Construction Administration.

The timing and schedule for quality assurance reviews will vary for each project, depending upon the project’s scope and scale. These reviews should be scheduled and budgeted at the project outset to occur at intervals appropriate to the project size and complexity. Reviews should occur at the very least once during each of the Concept Design, Schematic Design, and Design Development phases and twice during Construction Documentation.



High-Quality Built Projects

A project will rarely be constructed well if it is poorly documented. Poorly defined plans and details are not likely to be improved in the field through the contractor coordination process and may result in quality compromises and cost increases to both the client and contractor. The best executed projects are usually most well resolved in the design and documentation process.



Reduced Liability

By utilizing guidelines that improve the quality of project execution, a project will perform better from durability, safety, and user perspectives. In addition, the rate of errors and omissions will be reduced. As a result, the typical firm’s liability will likely be reduced.




HOW TO USE THE BOOK


Potential Applications

Potential uses for the book have been defined as a set of tasks or objectives. For each of these objectives, a brief approach is highlighted.



Organizing a Complete Set of Landscape  Architecture Documents

The skills required to organize and prepare a well-resolved landscape architecture project result from years of focused professional practice and deeply engaged involvement with dozens of projects at various scales. Experience generally begets competency but does not ensure superior results.

For those without adequate experience to organize landscape architectural documents independently, these guidelines can serve as a useful tool. It is recommended that the landscape architect first refer to Chapter Two, Documentation Principles from Section One: Establishing the Foundation. Here, key organizing ideas are promoted. The landscape architect may then refer to Section Two: Phases Overview, where a comprehensive description of each potential component of the process is provided by design phase. To determine design process and documentation needs, the landscape architect should combine working knowledge of project circumstances with the project’s potential to be comprehensively successful.



Preparing a Project Work Scope and Associated Fee

While every project is unique, and as such requires a custom approach, all projects deserve the initial consideration of a comprehensive design and documentation process. Comprehensive refers to a process that examines all potential considerations and results in a set of documents that represent the full breadth of the landscape architect’s role.

In order to prepare a project work scope and fee, the landscape architect should first establish a design process that suits the needs of the project. That process can be outlined initially by drawing from the fully defined design steps itemized within this document, initially found in Section Two: Phases Overview. That process may include, for example, initial components such as a site investigation, user interviews, and a code review. These components should be itemized in the project work scope as tasks and deliverables.

Once tasks and deliverables are defined, the landscape architect can explicitly envision the documentation requirements for each phase of the project. Completed on a sheet-by-sheet basis that is known as a Document Set Mock-Up. The mock-up set reflects the likely number of plan sheets, based upon decisions regarding plan scale and sheet layout. Some non-plan sheets, such as those that contain details, can be projected based upon assumptions from similar, recently completed work. The mock-up set can be represented graphically or in outline format. It is important to understand the full number and types of sheets that will be prepared, as they have cost implications.

The Document Set Mock-Up can then be used to estimate fees required to conduct the landscape architecture work. Some firms may keep historic data on costs to complete project design and documentation. These data can be categorized by project type, level of complexity and other criteria. Cost data should reflect actual fees expended, rather than contractual fees. These fees can be tabulated to reflect costs necessary to complete each sheet within the set by phase. For example, if $322,000 was expended to complete a Design Development set with 28 sheets, that roughly equates to $11,500 per sheet. The per-sheet cost reflects all tasks and activities that precede and ultimately result in the sheet outcome itself, for example, meetings, design analysis and study, coordination, and quality management.

Preparing a work scope fee by analyzing and quantifying the number of sheets in a set is only one of a number of approaches to preparing project fees. Other approaches include Time and Task, Schedule and Manpower, and Fee as a Percentage of Construction. It is recommended that the landscape architect utilize several approaches to examining fees, in order to cross-check assumptions and outcomes.



Establishing Content for Individual Documents

As the primary emphasis of this publication, these guidelines are both comprehensive and explicitly rich with recommended content for each component within landscape architectural design and Construction Documents.

It is especially important that the landscape architect understand content distinctions between associated DD and CD sheets. The relationship between DD and CD content varies by sheet series and is strategically determined. That is to say, more information is not typically better at the DD level. For example, the DD Site Grading Plan and the Site Layout Plan are cautiously developed at a framework level, while the DD Site Materials Plan and the Site Demolition Plan are more thoroughly advanced. The logic of these specific strategies is described within the guidelines for each sheet.

Sheet-by-sheet content information can be found within Section Three: Guidelines and Best Practices. DD-and CD-level sheet series are paired within the guidelines for ease of comparison. As the landscape architect sets out to establish a Design Development sheet, he should first understand the stated objective and general requirements for the sheet. The project team must agree to these requirements in order to support and follow the logic of the recommended specific requirements. Specific requirements are organized in a checklist format and in general order of sequenced application.



Establishing Graphics for Individual Documents

Each drawing within the design and documentation process is devised with a unique purpose. Accordingly, graphic strategies vary from drawing to drawing and from phase to phase. Within these guidelines each drawing or sheet is defined with detailed graphic requirements. Consistent graphic requirements throughout the documents are also defined.

For example, a landscape architect interested to know how to graphically distinguish a DD Site Layout Plan from a DD Site Materials Plan should refer to representative graphic examples and associated graphic checklist requirements for each of these two documents. This information can be found within Section Three: Guidelines and Best Practices.



Conducting Design Reviews

In many firms, design reviews embody the heart of the design studio, where pin-ups and critiques of design proposals represent the essential exercise in advancing design. A number of resources within this book may be useful in conducting effective design reviews.

Essentially, the key implications and outcomes of the design and documentation process should be evident and verbalized in design review forums. Missing or underdeveloped process elements may result in weaknesses in the design. Working knowledge of these elements may help one to facilitate an effective design review. For example, during an SD or even DD design review someone might ask questions such as, “Have performance objectives been defined and documented?” Or, “Can three-dimensional clarity be given to an element?” Perhaps a juror may suggest that the interdisciplinary relationships should be better coordinated or that scale relationships between elements deserve study. 



Conducting Quality Assurance Reviews

Quality Assurance reviews are completed by experienced staff in an effort to control or improve the quality of the documents. These reviews are extremely important to built outcomes and require methodical and disciplined processes. A number of elements within this book will be useful resources for this process:


	Content Requirements by Phase, in Section Two: Phases Overview

	Sheet Requirements, in Section Three: Guidelines and Best Practices

	Interdisciplinary Coordination Requirements, in Section Three: Guidelines and Best Practices, for each sheet, for example, Design Development Grading Plan, Best Practices, Coordination



The quality assurance reviewer should participate in the design and documentation process from the outset so she can evaluate the intended content of the documentation sets. As the content of the DD and CD documents matures, the reviewer may utilize the requirements included within this publication in order to check conformance to the guidelines.



Conducting Interdisciplinary Coordination


The Role of Quality Management

The implementation of a firm or office Quality Leader is recommended as the primary resource for execution of these guidelines. This person should maintain a detailed understanding of the requirements, stay abreast of the industry’s best practices, and report potential improvements to their firm’s individual documentation guidelines. The Quality Leader should also be responsible for orienting new employees to the guidelines, providing frequent refresher seminars and ensuring that guidelines are being implemented on all projects.

An initial design and documentation training program should be comprehensive and widespread, with the intent to align all design staff to a common set of practice guidelines. In firms with multiple offices, unique or disparate practices by each office will not allow the firm to operate effectively in completing projects. Regular training allows all design staff to overcome disparate and inconsistent practices and engage themselves in the firm’s practices guidelines through a shared learning experience. Design and documentation practices are normally one component of a larger project delivery system within the design firm. Relationships between these practices must be well coordinated.




Literature Review—Defining the Need

The current publication is intended to focus on the all-encompassing role of documentation in the landscape architectural design and Construction Documentation process. Documentation refers to those drawings, images, models and narrative produced and organized sequentially to convey design intent and construction requirements.
 
Across the industry, a wide-ranging literature base highlights the breadth of the profession. Topics range from design theory and process to countless technical references and built work portfolios. There are, however, a very limited number of resources that focus strictly on documentation practices for landscape architecture.

A range of standards, guidelines and practice-oriented books have been developed for landscape architectural design and construction. Some of these publications are comprehensive and wide ranging, covering a series of topics of interest to the landscape architect. Others are more specialized, focused on a single topic, such as site construction detailing. Some speak to  a limited extent regarding documentation issues.




Notes


1 “The Origin of Landscape Architecture.” The Garden Landscape Guide. January 1, 2014. http://www.gardenvisit.com/history_theory/garden_landscape_design_articles/landscape_theory/origin_term.
2 LEED (Leadership in Energy and Environmental Design) is a voluntary, consensus-based, market-driven program that provides third-party verification of green buildings. (http://new.usgbc.org/leed). As of April 2013, approximately 40,000 projects were registered as LEED certified.
3 Rose, Kenneth H. “Quality Management.” Wikipedia. December 1, 2014. http://en.wikipedia.org/wiki/Quality_management. 
4 Stasiowski, Frank and David Burstein. Total Quality Project Management for the Design Firm: How to Improve Quality, Increase Sales, and Reduce Costs. Hoboken, NJ: John Wiley and Sons, Inc., 1994.






2 DOCUMENTATION PRINCIPLES



Landscape Architectural Design and Construction Documentation

The most meaningful design processes follow a set of principles that establish basic assumptions and beliefs to guide decision making. Landscape architectural documentation practices can achieve similar clarity with the use of principles. Principles help to keep complex processes aligned to core attitudes and philosophies. Principles are applied to the landscape architectural documentation process to illuminate key rules associated with this complex practice. An overview of broad organizational principles is provided first: these establish the core values that should be understood theoretically. A set of specific operational principles follow: these are used to guide the tangible preparation of landscape architectural documentation.




ORGANIZATIONAL PRINCIPLES


Design and Documentation Synergies

“Synergy” generally refers to two or more entities working together to create the greatest shared outcome. Design and documentation are not independent activities but rather practices that depend upon one another for mutual benefit. Documentation should be used as a design study tool and as part of a process of exploration, evaluation, and discovery. In this way, design benefits from thorough, wide-ranging documentation processes. Conversely, documentation quality is enhanced with rigorous interdisciplinary design processes. When designers work closely together, the results of that collaboration are usually evident in the quality of documentation.

Design documentation represents a core and integral constituent of the design process. There is negligible design exclusive of physical documentation. While design is inherently a critical-thinking process, that thinking must be displayed in drawings and words in order to be evaluated and further developed. The nature and quality of the documentation media has great impact on the design outcome; the two areas, design and documentation, coexist as a synergy. While effective documentation does not ensure superior design, it nearly guarantees that the design will be well resolved. A well-resolved design is comprehensively studied, understood, and documented.

Much has been written about drawing and documentation as a means to design reasoning. In “Drawing [Documenting] as a Means to Design Reasoning” Ellen Yi-Luen Do and Mark D. Gross examine relationships between “various activities of designing, drawing and interpreting.”1


There seems to be agreement that drawing plays an important role in supporting design reasoning. However, little work to date has examined this connection in close detail. It may turn out to be difficult. On the one hand, design seems to employ a range of quite different reasoning activities, and on the other hand, designers employ a range of quite different drawing acts. Nevertheless, the time may be ripe to develop a mapping between design reasoning and the drawing acts that designers use to carry them out.

The authors “look at various activities of designing, drawing and interpreting.” The authors do “not mean to suggest that the items listed . . . are exhaustive or exclusive, or even necessarily exactly the right categories. And, it may turn out that despite our facile categorization, the acts of drawing, interpreting, and design are not so easily separable. Eventually we would like to understand the relations between these activities, showing how the lower-level activities of drawing and interpreting serve the activities of design, and how the goals of design might direct the drawing and interpreting activities.



The investigation specifically suggests that design documentation is commonly used to depict comparable references, establish analogies and abstractions, refine and evaluate proposals, and interpret all these drawings via cognitive processes.2 Relationships between documentation and design reasoning are explored as a set of synergies, as highlighted here.


	Finding References: By sketching or otherwise representing historic design precedent, an expedited and immediate discussion is enabled. As an immersive exercise, issues are brought to light and problem statements are potentially refined. References are not sought for imitation purposes.

	Analogy: Visual analogies are distinguished from verbal analogies in  the act of interpreting and applying the analogy to project conditions. That process is used to test the analogy and determine its suitability.  As analogies are used to transfer thought and meaning from one subject to another, they can be used to shift perspective or problem definition.

	Abstraction: Rather than focus on tangible or concrete depictions initially, the designer may expedite and broaden the exploratory basis of the proposal by representing ideas with intentionally vague or ambiguous expression. Simplification is often part of this strategy.

	Refinement: Abstract notions are made specific through the process of drawing and redrawing, often at increasingly larger scale, and with additional detail. Interdisciplinary engagement is helpful at this stage,  as relationships and potential synergies are explored.

	Evaluation: Drawing and documentation are fundamental to design evaluation, the venue for assessment of performance intent, both intuitive and quantitative.



These activities reinforce the role of drawing and documentation as a design discovery tool, as a means of refreshing perspective on a project.

The majority of drawing-design exploration takes place in the early stages of the process, where significant leaps, advances, and adjustments in the design proposal are made. These advancements rely, in part, upon the role of design documentation in defining analytical and formative intentions.

Most flexibility in the design and documentation process is encouraged during Schematic Design. Here, inventive and resourceful approaches to representing and analyzing design are encouraged. The unconstrained search for ideas and the broad investigation of issues should not be tempered with uniform protocols or conventions.

That does not suggest, however that key components of the design and documentation process are dispensable. While processes vary from firm to firm, the quality of the outcomes that follow varies, too. The most comprehensively successful outcomes seem to rely upon the overt communication of design logic (reasoning) and evaluation criteria. When this content is not formally documented, it is of uncertain impact.

For example, if principles are not documented, do they exist? Or, can a Schematic Design proposal be properly evaluated without reference to well-documented and measurable objectives? Does Design Development serve its purpose without drawings that resolve interdisciplinary relationships and coordination needs? Unsatisfactory answers to these questions reinforce the need for integral relationships between design and documentation processes. The importance of these relationships suggests a need to strategically define the documentation components themselves, in order to maximize their influence on the design outcome.



Relationships between Documentation Quality and Implementation Quality

If design and documentation processes present synergistic relationships, documentation and implementation quality are strictly interdependent. A well-documented project is much more likely to be well built than a poorly documented project.

In a traditional design-bid process, a well-conceived but poorly documented design proposal is unlikely to be well built. That is not to say that a talented designer working with an accomplished craftsman cannot complete well-executed work. That (latter) scenario would likely result from the craftsman having reason to transform a vague or sketchy idea into highly resolved construction. The competitive bidding environment, however, provides little incentive for such a process. Generally speaking, a contractor will build what the client has contracted or, in other words, what the contractor bid on. In that case, the built outcome will be executed only as well as the quality of the documents presented in the bid. Furthermore, poorly completed documents often result in construction cost overruns and schedule delays.


Accordingly, a number of intrinsic relationships are difficult to overcome:


	Poor Design + Poor Documentation = Poorly Executed Work

	Good Design + Poor Documentation = Poorly Executed Work

	Poor Design + Good Documentation = Poorly Executed Work

	Good Design + Good Documentation = Well-Executed Work





Design quality and documentation quality are judged separately and by different criteria. Design firms differ in how they judge design quality. It is often evaluated by project-specific criteria. Aesthetics, environmental performance, social or user function, and even financial performance are used variously by firms and clients to judge good design.

Prior to actual construction, design is initially evaluated through the lens of drawings. Unfortunately, impressive documentation is sometimes confused with good design: a charade of sorts. For example, a magnificently rendered illustrative plan says little about the desirability of the proposal as a community destination or of the durability of the built work. A complex and highly detailed infrastructure-section drawing does not necessarily result in built systems that perform well.

If design quality is judged by self-prescribed metrics, documentation quality should be evaluated by more uniform criteria, defined as follows:



	Accuracy and Consistency: Minimization of mistaken identification, conflicts, and redundancies

	Completeness and Level of Resolution: Minimization of errors, omissions, and incomplete documentation, requiring interpretation and questions

	Organizational Intelligibility: Capability to be understood as a complexly interrelated set of requirements





Documentation quality is sometimes quantified via Requests for Information, or RFIs, as submitted by contractors to design consultants. “The RFI procedure is used in the construction industry in cases where it is necessary to confirm the interpretation of a detail, specification or note on the construction drawings or to secure a documented directive or clarification from the architect or client that is needed to continue work.”3 Studies show that as much as 60 percent of typical projects RFIs are based on insufficient information. The remaining RFIs result from questionable, conflicting, or inaccurate information.

To minimize these shortcomings on a large complex project is a challenging undertaking, even for well-established firms. A well-designed, well-documented, and well-built outcome requires a comprehensive and rigorous commitment by the entire consultant and client design team, not merely the landscape architect. Fortunately, well-documented work is usually well built, which by no means suggests that well-documented and well-built work is good design. Poor design can indeed be well built. Good design is the subject of many discussions, much literature, and centuries of pursuit. It is not, however, the primary focus of this book.



Documentation Phases, Distinct Purposes

While design is more iterative than linear, each phase of the design and documentation process is driven by a distinctly different purpose and generally should not be blended or combined. There are inherent risks associated with moving ahead into a subsequent design phase without completing the requirements of the prior phase. These risks include poorly or incompletely defined project parameters, unresolved and uncoordinated design, and, ultimately, errors and omissions in the Contract Documents. Most of these risks can be mitigated with a commitment to the primary purpose and requirements of each phase.

Each phase of the design and documentation process can be characterized as a set of responses to questions that evolve from broad to specific. The biggest questions should be asked during Schematic Design. More detailed questions should be asked at Design Development but tied to conclusions made at Schematic Design. A large and exhaustive set of questions and issues should be addressed during the Construction Documentation phase. As an accountability measure during the design and documentation process, both the questions themselves and the responses should be documented. Itemized question and issue checklists become especially useful as the project moves through Design Development into Construction Documentation.



	Example SD Question: How can water be most sustainably used on this particular site?

	Example DD Question: If treated sewage effluent is reused for landscape irrigation, how much landscape can that water sustain?

	Example CD Question: Having confirmed municipal consent for use of treated sewage effluent for landscape irrigation, how does the local code requirement affect construction details for this application?





The primary purpose of each phase of the Design and Documentation process is defined below. See Section Two: Phases Overview for a more extensive discussion.


Pre-Design: Defining the Parameters

Pre-Design focuses on defining project Parameters. Parameters are typically defined as factors, issues or attitudes that may be used to guide the project and, ultimately, to evaluate its success. Parameters are largely derived from interdisciplinary dialogue and associated investigations. This dialogue is most effective when it is completed inclusively and transparently. These discussions should result in explicit definition of Precedential Issues and Objectives.

These investigations culminate with definition of a key dilemma, the most important challenge or problem that must be overcome for the project to be successful. The importance of identifying the “right” problem cannot be overstated, as Albert Einstein suggested in his pronouncement “If I had one hour to save the world, I would spend 55 minutes defining the problem and only five minutes finding the solution.”4 Misdefined problems result in poorly serving solutions, regardless of how well developed they are.

Pre-Design first requires an understanding of the contractual work scope, that is, the work to be completed. Schedule, budget, and consultant roles are considered equally important parameters. Staff roles and responsibilities are defined to allow the team to function with clarity and accountability. Work product definition spells out each deliverable component.

Opportunities to innovate may begin to emerge during this phase, including ideas about how to improve historic approaches to the work. The project approach represents the primary strategic idea driving the outcome, and is framed preliminarily as a collective response to defined parameters and dilemmas. For example, site conditions and project objectives might suggest “preservation” as an approach. A different set of parameters might suggest “remediation” as an approach, or “consolidation,” “integration” or even “minimalization.”

Pre-Design documentation is characterized by specificity and clarity but also by flexibility to accommodate evolving project influences.



Schematic Design: Establishing Intent

Schematic Design requires us to comprehensively define project intent: spatially, materially, functionally, socially, financially, and in a host of other ways. Design intent can be documented in a wide variety of means but must explore comprehensive territory, where an exhaustive set of ideas and opportunities is uncovered and addressed. Accordingly, interdisciplinary dialogue gathers momentum at this phase.

Several key components deserve consideration in the documentation of schematic intent. Narrative principles help to shape a thesis position for the project. The thesis represents the primary proposition, supported by an argument or strong logic. Conceptual diagramming may accompany the thesis position and will certainly precede any form studies. Measurable performance metrics allow the evaluation of design alternatives and shape the overall mission. A detailed program will be critical to organizing the plan itself.

In order for the best intentions to be realized, distinctly different solutions must be studied during schematic design. Each of these alternatives should be evaluated in design reviews and relative to prescribed performance metrics. Spatial organization and three-dimensional character are key elements of schematic studies. Illustrative drawings should be used to depict primary forms and spaces, major material systems, and key components of the proposal.

Design intent should also be tested against regulatory, client, cost, and other requirements. A cost model, defining order of magnitude strategies for applying a construction budget, should be developed with the client.

Schematic Design documentation is characterized by ambitiously descriptive elements, both graphically and in narrative form. Schematic Design intent culminates as a well-defined vision.



Design Development: Resolving Design

If vision and intent represent the essence of Schematic Design, solutions are the key ingredient of Design Development. Design solutions must be documented with full three-dimensional depiction of physical forms, materials and interdisciplinary relationships. These elements must be studied exhaustively and iteratively. Functional and operational performance must be satisfactorily quantified. Decisions must be made.

Solutions cannot be achieved without thorough study and evaluation, which requires enlarged-scale interdisciplinary documentation, mock-ups, modeling, and full coordination with consultants and fabricators. Interdisciplinary sections play an important coordination role, as they illustrate relationships between systems and components. Construction details must be fully resolved, albeit without necessary technical annotation from which to construct.

Performance metrics devised at Schematic Design are used to evaluate and further develop detailed solutions. Solutions cannot be legitimately completed without rigorous design review and quality control processes.

Design development documents are composed as in-progress Construction Documents, and as such, require a comprehensive definition of all plan and three dimensional forms, materials, technical systems, and components. That suggests that all design decisions (formalization and materialization) are made. A detailed cost estimate is critical to confirming the Design Development proposal.

Preliminary or outline specifications are essential documents. Unresolved issues should be itemized for final coordination at the Construction Document phase. These may include regulatory and code compliance issues and soil/geotechnical implications.

Design Development documentation is characterized by both technical and illustrative detail.



Construction Documentation: The Implementation Contract

Construction Documentation can best be characterized as an implementation contract. Therefore, graphic and narrative language should be uniformly precise, succinct, and predictably organized.

While design form and materialization are resolved during Design Development, the emphasis of the Construction Documentation effort is reflected in its rigorous attention to interdisciplinary coordination, quality control, value engineering, and drawing-specification relationships. Drawings illustrate material sizes, shapes, and relationships, while specifications define construction products and quality standards.

Construction Documents also provide detailed dimensional, technical, and performance information that allow the contractor to accurately construct the project. This information is provided only in general terms within the Design Development documents.

Plans include all horizontal and vertical control requirements, material and component positions, and references to construction details. Details explicitly define all typical and unique construction assemblies, systems, and conditions.




Cumulatively Dependent Documentation:  Thresholds and Critical Path Sequences

In some design processes, for some designed elements, a strict sequence of activities and associated decisions is critically interdependent. In designing an aircraft, designers cannot complete propulsion analyses until aerodynamic design is established, and, concurrently, control and stability analyses cannot be completed until preliminary structural design is completed. Both of these processes must be concluded before the first model is built and tested.  A prototype cannot be built until a further series of tests, including wind tunnel analyses, are completed on the model.

Landscape architectural design may not be as complex or as life-safety critical as aircraft design, but nevertheless it benefits significantly from the strategic definition of key critical path sequences. For these purposes, critical path sequences are herein referred to as “transitional thresholds.” Transitional thresholds represent the level to which individual process documents should be developed and confirmed prior to advancing to the next stage of development. These thresholds are most important and least understood in the transition from Design Development to Construction Documentation.

Well-intended logic suggests that the best Design Development documents are those that are most advanced as preliminary Construction Documents. This perspective simply suggests that more information is better. More dimensions, more spot elevations, more technical detail. However, more information is not necessarily better at the Design Development phase. Better design is better. Better design is achieved at Design Development by focusing on design, rather than on exhaustive documentation.

Construction Documentation instructs the contractor how to build the design proposal and includes explicit definition of proprietary, dimensional, and performance requirements. Design Development drawings illustrate what the proposal looks like and how it is intended to function.

The Design Development phase can be evaluated by addressing the questions that follow. These issues must be largely resolved prior to advancing into Construction Documentation.



	Performance Measures Confirmed: Does it work as intended?

	Three-Dimensional Design Resolution: Is it fully crafted?

	Rigorous Interdisciplinary Coordination: Are feasibility level issues largely resolved?





That brings us back to transitional thresholds and critical path sequencing. Key differences between DD and CD content are derived from the notion that Design Development documentation should be strategically developed to key threshold levels, for review, coordination, and confirmation.

It is critical to fully complete the requirements of each phase of the design and documentation process in order to inform and guide the subsequent phase. A multitude of problems result from retroactive and remedial work, including cost overruns, and timeline and quality problems. Retroactive work usually occurs when work is misguided or poorly substantiated.

Relationships between phases can be best described as critical path. By definition, critical path processes suggest “a sequence of activities that results in the completion of a project in the shortest period of time.”5 Critical path 

also refers to the reliance of processes or decisions upon the completion of earlier outcomes. Several examples illustrate implications of the principle in the landscape architecture design and documentation process:



	A Schematic Design program cannot be determined until a Pre-Design code review is completed to identify relevant laws, rules, codes, and regulations governing the site and proposed uses.

	Design Development material systems cannot be selected until the Schematic Design cost estimate has been developed and approved.

	The Design Development planting and irrigation plans cannot be completed until Schematic Design water conservation principles and an associated water budget have been completed.

	Site retaining walls cannot be engineered at the Construction Documentation phase until the Design Development Grading Plan has been adopted.





A closer look at several individual components within the DD and CD documents reveals specific content distinctions, further demonstrating the notion of transitional thresholds.

Design Development Layout Plan


	Shows the primary approach or system to be used for layout, for example, a baseline, coordinate, grid, or centerline system

	Shows only key or primary dimensions

	Shows key relationships and other intent with the selective use of Reference Notes



Construction Document Layout Plan


	Shows exhaustively complete dimensions and Reference Notes

	Utilizes hierarchical layout system



Design Development Lighting Plan


	Applies lighting concept and establishes lighting strategies

	Locates and identifies lights and power sources with key relationships to integral systems

	Reflects completed photometric studies



Construction Document Lighting Plan


	Shows precisely located lights, with key relationships to integral systems





Interdisciplinary Alignment


Alignment First

Interdisciplinarity is generally regarded as the deliberate problem-solving collaboration between professional disciplines. Some have suggested that our problems are so complex and deeply rooted that interdisciplinarity is the only way to solve these problems and create a sustainable future. Some have even suggested that our educational infrastructure should better integrate interdisciplinary thinking.

A primary factor associated with substandard design and Construction Documentation is poor coordination between disciplines. In the design industries, coordination refers to the dialogue and exchanges necessary between design professionals to minimize the incidence of errors, omissions, and inconsistencies. Described more broadly, interdisciplinary alignment refers to the state of understanding and support for a common set of objectives, ideas, and practices that result in a well-executed built outcome.

Most specifically, alignment refers to the coordination of these elements. At the outset, this requires the full multidisciplinary team to adhere to a set of design principles, as well as parameters for design coordination and documentation. While design coordination differs from documentation coordination, they are not always so readily separable. Design coordination and evaluation should be initiated at Schematic Design and culminate at the all-important Design Development phase. Documentation coordination should be fully initiated at Design Development and be rigorously practiced at multiple occasions during Construction Documentation.

To produce a set of aligned, well-coordinated landscape architecture documents is challenging. Therefore, formal and methodical procedures are necessary to ensure alignment of interdisciplinary team practices and work products. That is especially true within the site development disciplines where physical and functional relationships are interdependent.



Relationships

Seldom do works of landscape architecture develop alone, independent from other design disciplines. While landscape architecture requires a unique and specialized set of design and Construction Documents, each component of the documentation set is inherently linked and often overlaid to the work of architects, civil engineers, structural engineers, electrical engineers, irrigation designers, environmental designers, and even artists.

The built site does not function as an autonomous set of construction and operational systems, but rather it performs as a tangled juxtaposition of immensely varied elements. These elements perform and react variably to weathering, human use, and other forces. Stormwater acts on and erodes soils, pavement systems, walls and other site construction. Utility infrastructure results in surface and subgrade conflicts with site structures and plant materials. Building and site systems often move independently and sometimes in opposition. As they mature, plant materials can create damaging impacts to adjoining construction. All these conditions can be mitigated during the design and documentation process with rigorous interdisciplinary collaboration and coordination.



Architectural Coordination Processes

Currently, landscape architectural coordination is largely a plan issue. That presents some limitations, as all design is intrinsically three-dimensional. Typically, building-related interdisciplinary coordination takes place through sophisticated semi-automated processes. Software tools such as REVIT are available to formalize the three-dimensional coordination process. These programs are principally oriented toward coordination within the building envelope and allow the analysis of physical and operational relationships between architectural, structural, mechanical, and electrical systems. These relationships are referred to as “workflow scenarios.”

Within the different workflows and interdisciplinary relationships several tools are used to guide collaboration and coordination. “Linked models” are used to show full three-dimensional depictions of each discipline’s systems, reflecting current documentation. “Interference checking” is used to determine where interference or conflicts might occur between disciplines. The “coordination monitor” allows each discipline to identify specific items that they wish to monitor and potentially change. These tools allow design disciplines to formally and explicitly track and address the evolving work of the team, minimizing the risk that changes are overlooked.6



Landscape Architectural Coordination Processes

For most landscape architectural and site development coordination, elementary tools and processes are typically used. These processes can be effective if applied properly. First and foremost, coordination should not be conducted as a tail-end exercise but instead should occur early and often throughout the design and documentation process. Equally important, landscape architectural

coordination requires a shared understanding and agreement on the larger project objectives. For example, water conservation and groundwater recharge objectives require the collaboration of horticulturalists, irrigation designers, civil engineers, pavement designers, mechanical engineers, geologists, geo-technical engineers, hydrologists, and maintenance plan authors. Also, by necessity, the coordination effort requires a strict set of pre-determined procedures, protocols and itemized interdisciplinary checklists.

Ultimately, landscape architectural Construction Document coordination is organized to address objectives similar to those associated with architectural coordination. These objectives are addressed with a verification process and conducted by practiced professionals to concentrate on the following areas of coordination:7


	Matching data which appears in two or more places

	Ensuring consistent and complete systems and elements

	Verifying items and elements given in one discipline are supported in all other required disciplines

	Eliminating two or more different items from being shown to be in the same location

	Ensuring that information is logical and makes sense

	Pointing out areas that appear to be missing sufficient detail or information to build






Working in Context


Working in Context is a process to simplify the preparation of and augment the understanding of drawings. It is based on the premise that the organization and presentation of information is as important as the information itself. It is analogous to both defragmenting our drawings and to telling a story. It is ensuring that the "whole is greater than the sum of the parts" by combining related drawings to create more understandable groupings of information that are more simply referenced and easier to find.

Working in Context may be a new term, but it is not a new idea. Our grandfathers and their grandfathers used these ideas well to graphically communicate the often complex fenestration and spaces they were imagining. The stunning richness of the architecture of generations

past was often conveyed in surprisingly simple ways. Much thought was given as to how to combine the various drawings in a meaningful manner to communicate within the context of the design itself. In fact, many sets of for very complex designs were prepared using no referencing overlay system at all.8




Examples of Organizational Strategies


	Organize drawings to tell a story of construction as a sequence.

	Organize drawings to tell a story about systems.

	Organize drawings to tell a story about spaces or major components.

	Group drawings around geographical or component emphasis.

	Consolidate drawings, for example, Layout and Materials, Site Demolition and Tree Protection.

	Combine plans, sections, and details for selected project areas.





Project Planning


Planning a set of documents is the first step to having a well-coordinated set of drawings. The use of cartoon sets and network diagrams can help in the planning process. Common CAD standards in use today typically espouse a one-size-fits-all, “mail slot” approach to project organization, but as a network diagram will show, it is not an effective way to organize the set. Instead, arranging drawings in a “contextual” manner will result in sets with fewer sheets and will require less cross referencing betweensheets.9







Notes


1 Do, Ellen Yi-Luen and Mark D. Gross. “Drawing as a Means to Design Reasoning.” Paper presented at Artificial Intelligence in Design ‘96 Workshop on Visual Representation, Reasoning and Interaction in Design, Palo Alto, CA, 1996.
2 Yi-Luen Do, Ellen, and Mark D. Gross. “Drawing as a Means to Design Reasoning.” Artificial Intelligence in Design ‘6 Workshop on Visual Representation, Reasoning and Interaction in Design, 1996. http://code.arc.cmu.edu/dmgftp/publications/pdfs/aid96-mdg.pdf.
3 “Request for Information.” Wikipedia. Accessed April 10, 2011. http://en.wikipedia.org/wiki/Request_for_information.
4 Albert Einstein, original source unknown.
5 “Critical Path.” Memidex, Encarta Dictionary. www.memidex.com/critical-path.
6 “Revit User’s Manual.” Revit User’s Manual. May 28, 2012. http://en.wikibooks.org/wiki/Revit_User’s_Manual.
7 Nigro Firm. “KeenLook Redicheck Reviews.” Accessed January 2014. http://nigrofirm.com/services/designcoordination-review.php#nigro-firm-do?
8 Czap, Michael F., Alan L. Mays, and Grant A. Simpson. “Focus on Construction Drawings: Innovative Project Delivery Methodologies.” AIA. http://info.aia.org/nwsltr_pm.cfm?pagename=pm_a_0707_czap.






3 OPERATIONAL PRINCIPLES



Landscape Architectural Design and Construction Documentation

Broad organizational principles set the stage for the application of operational principles. Operational principles guide the actual preparation of design and Construction Documents. These ideas are presented both in theory and for application.




EVERYTHING HAS A PLACE: SUBJECT ELEMENTS AND REFERENCE ELEMENTS


Singular Purpose

Predictability and consistency in locating information within landscape architecture documents results in improved coordination, more efficient documentation, and better built outcomes. Obscure or misplaced information is often overlooked by contractors, resulting in projects that can be underbid when information is not readily apparent. Some even associate obscurely placed information with ethical impropriety, a form of designer pork-barreling: the process of quietly incorporating furtive and costly additions deep within pending legislation. While improper intent is not likely a widespread impetus for the landscape architect’s actions, the implications of poorly placed information can be costly.

Each phase, each sheet, each drawing, and each detail comes with an explicit and specialized purpose. That purpose establishes the focus of the document, unifying and illuminating a predictable data set. A Site Grading Plan will convey only vertical positioning data, not horizontal layout information. Site Layout Plans do not communicate material or detail references but only horizontal positioning requirements. Urban Planting Details communicate planting requirements and do not include construction requirements for adjoining hardscape systems. Pavement details do not include drain-setting requirements.



Hierarchy

A hierarchical system is used to clearly and logically locate data within the landscape architectural documents. The system utilizes a simple two-part protocol, establishing a set of relationships between “subject elements” and “reference elements.” Subject elements represent the primary focus of the drawing or sheet. Reference elements are any additional elements shown on that drawing or sheet in order to display significant relationships. The reader should expect to find all pertinent information within the subject element drawing for that element, and be directed to any adjoining systems with referenced elements. Detailed referencing systems and protocols are described elsewhere within this document.

It is very common for this ordering system to be confused and misused. In many landscape architecture documents an information hierarchy is sacrificed for excessive and misplaced information. This culminates in a “the more the better” reinforcement-based approach. Some follow the rule that if there is something shown on a drawing, it deserves an accompanying annotation. When those accompanying notes become excessive, they result in “notes glut,” an unrefined and undisciplined practice. By limiting notes to only those associated with the subject element, redundancies and potential conflicts are minimized.



Subject Element Details

A number of examples will help to elucidate the principle. Subject elements are most clearly illustrated with the use of construction details. Consider a site-wall detail. Here, the site wall is the subject element. Adjoining systems and components, such as pavements, planting, or nearby infrastructure, not directly associated with the function or performance of the wall are known as reference elements. Any and all written annotation included on the detail drawing should speak only to constructing the wall itself, the subject element, and not any of the reference elements. Detailed annotation should not be included for reference elements shown on the drawing. Instead, a keynote reference should be included to direct the reader to a separate subject element detail.

Subject element details may include directly associated support systems. For example, with the site wall detail, drainage elements required to capture runoff and reduce hydrostatic pressure are integral to the performance of the structure and would likely be built in association with the wall itself. Other subject elements include subgrade preparation, wall caps, veneer, and guardrails, if necessary.



Subject Element Plan Sheets

Subject and reference element principles also apply to the organization and content of plan sheets within the document set. Each plan sheet is organized around a very specific purpose. That purpose guides the determination of applicable subject element information. Selected supporting information may be included, but only when it is determined that the construction of the reference element includes an integral relationship to the selected subject element.

Site protection, demolition, layout, grading, planting irrigation, and lighting are the “subjects” of common landscape architecture sheets. These subjects strictly drive the content and organization of the sheets. Supporting reference elements are selected according to the importance of their relationship to the subject element.

Several examples display relationships between subject elements and reference elements.

Grading Plan


	Subject Elements: Contours and spot elevations, slope percentages, and grade breaks

	Reference Elements (shown lightly and keynoted): Drainage structures, to display vertical position of structures, including spot elevations at structure

	Elements not included: Material Keynotes for elements not pertinent to Grading Plan



Planting Plan


	Subject Elements: Trees, shrubs, and groundcovers; mulches; and metal edging

	Reference Elements (shown lightly and keynoted): Proposed contours, to display vertical position of plants

	Elements not included: Site furnishings, lighting, pavement identification, and material Keynotes for elements not pertinent to the planting plan, unless these elements include direct relationships to plants



Wall Detail


	Subject Elements: Wall stem, wall footing, wall cap, wall subgrade, and wall reinforcement

	Reference Elements (referenced but detailed elsewhere): Wall jointing, wall drainage, adjoining pavements, and guardrail at top of wall

	Elements not included: Planting, site furniture






REDUNDANCY IS NOT A VIRTUE: SAY IT ONCE,  IN ONE LOCATION

The “Say it once” principle works jointly with the subject-and reference-element protocols described earlier. The principle suggests the importance of positioning data or information in only one location within the Contract Documents, including drawings, specifications, conditions, and contract forms. By doing so, “errors of inconsistency” are largely nullified. By accompanying the “Say it once” principle with the “Everything has a place”1 rule, information should be communicated once, in the right way and in the right location. Duplication for reinforcement’s sake is not a valid strategy because of its inherent risks.

Repeating information for the same element in more than one location results in multiple references that may not be identical. Additional risk exists if pre-bid changes are necessary, as it will be difficult for the landscape architect to locate and make consistent changes to all references. Most problematic, contractually, it may not be clear which reference the contractor has used to develop his bid. A contractor may bid on the least expensive of multiple references, while the landscape architect may believe that the most expensive option is most desirable for the project.

Redundancy and potentially conflicting information can take place between several media: between drawings, between drawings and specifications, and within specifications. The discussion within this publication is focused primarily on drawing relationships.

Redundancy between Drawings: Two or more drawings should not contain the same detailed written information. For example, an Enlarged Site Layout Plan may be developed to “zoom in” on a complex or detailed area of the larger site plan. The Enlargement Plan should include annotation, layout, and keynoted information. The coinciding area of the original plan should include none of that overlay information. It may, however, show the same or similar plan graphic base information, consistent with the remainder of the drawing.

A second example speaks to interdisciplinary display of the same elements on different sheets. While it is critical to show these elements graphically for reference and coordination, there is no benefit in providing identical construction requirements in multiple locations. For example, landscape architects typically work with structural engineers to develop structural requirements for walls and other engineered site elements. This collaboration sometimes results in a set of wall details showing reinforcement and other structural devices prepared by the engineer. Landscape architects sometime prepare a separate but similar set of details, focusing on architectural characteristics. These two sets of details should be consolidated as a single set prepared by the landscape architect.

Redundancy between Drawings and Specifications: Drawings and specifications should not contain the same information. Distinctions between drawings and specifications are widely publicized and are not reviewed extensively here. For the purpose of this discussion, drawings should include only generic references, and specifications should include specific or proprietary information. Drawings should never include specification language.

Material or component reference inconsistencies between specifications and drawings should not occur since they should not be specifically referenced in both locations. The drawings should identify the material generically, for example, “Stone Pavement, Type 1.” The associated specification should include a stone pavement schedule, for example, that identifies “Stone Pavement Type 1” as “Carnelian Granite” and include detailed information such as size, finish, supplier, and quarry name.


Redundancy in Specifications


Within Individual Sections

It is not common to find extensive redundancies within individual Specification sections, as these sections are often honed as stand-alone documents.

Designers, however, often edit Specification sections individually to reflect custom project needs. These edits can result in redundancies and conflicts. For example, concrete pavement finishes are often defined by the landscape architect to suit project objectives. A landscape architect, for example, may desire a specific sand or aggregate aesthetic, and write a description of these elements into the “Finishes” section of the Concrete Specification. That may bring about redundancy and potential conflict with the existing definition of sands and aggregates in the “Materials” section of the Concrete Specification.

In order to avoid redundancies within a specification section, it should generally be assumed that the initial specification is fully complete and that edits should be included as changes rather than additions only.



Between Sections

It is not common to find extensive redundancies within between specification sections, as these sections are developed somewhat independently. This can occur, however, between sections that include similar content, such as Section 033000 Cast-in-Place Concrete and Section 033300 Architectural Concrete, or Section 057000 Decorative Metal and Section 057300 Decorative Metal Railings.

The best defense against redundancies between sections is to utilize the most definitive section only, avoiding similar content with dual sections. Where similar sections are required, repetitive information should be avoided between sections, that is, one section should lead by providing base information, with a supporting section providing more specialized content.



Between Specified Codes, Standards, or Regulations  and Specified Requirements

Landscape architects, architects, and other design professionals often include references to specialized industry standards such as those authored by the American Society for Testing and Materials (ASTM), the American Concrete Institute (ACI), and the American Welding Society (AWS). These are only several of a large number of societies and institutes that develop standards for materials, products, systems, and services used in construction and manufacturing. Some of these standards apply internationally.

These standards are extremely comprehensive, highly detailed, and often very technical. Designers are not known to study these standards extensively and are usually unfamiliar with the basic included content. Consequently, designers commonly incorporate specification requirements that are redundant with and frequently in conflict with referenced standards.

For example, with cast-in-place concrete, a designer often applies the requirements of ASTM Standard C33. This standard defines the quality requirements for coarse and fine aggregates in the concrete mix, including the grading of the aggregates. The standard, as with most all standards of this sort, results from scientific research and testing. For example, application of the standard would reduce the likelihood that aggregate impurities might stain or discolor the concrete. Most importantly, application of the standard ensures the minimum physical and structural performance of the aggregates within the concrete pavement or structure.

Potential conflicts arise when the landscape architect specifies aggregates or aggregate properties that differ from requirements of ASTM C33. This scenario might take place when the landscape architect finds an aggregate that he likes aesthetically, as noted earlier. In this case, the specified aggregate may not conform to the standard.

There is some discussion within the industry (for example, at the American Institute of Architects [AIA]) to determine which information governs in the case of duplicate or multiple references and associated inconsistencies. No universal guideline has yet been established to resolve which reference would take priority. The AIA Document A201: General Conditions of the Contract for Construction establishes no contractual requirements for sorting through multiple references in multiple locations within the documents. The AIA Supplementary Conditions suggests that the most expensive option be used in the bidding process and that, if necessary, credit can be given to the owed party once everything is sorted out by the consultant team. (Many designers favor a contract provision that establishes priority of drawings over specifications. Ultimately, the architect is responsible for making a fair and logical conclusion, basing his decision on the best interests of the project and client. Changes to the contract amount can then be made.)





DRAWINGS ARE GENERIC, SPECIFICATIONS ARE SPECIFIC

Within the architectural design industries, the Contract Documents are composed of the Owner-Contractor Contract and all of its subcomponents, the General and Supplementary Conditions, drawings, specifications, addenda, and any contract modifications. Collectively these documents become legally enforceable requirements and represent components of the contract when the agreement is signed.

Within the industry there is considerable confusion about the relationship between drawings and specifications. That uncertainty is multifaceted and is not discussed here comprehensively. One common problem relates to the utilization of specification information within the drawing set. The problem is especially acute within landscape architecture Construction Documents. The landscape architectural documents are usually less voluminous than those prepared by architectural and associated building-design disciplines. Consequently, the landscape architecture set is sometimes perceived as a simpler set of documents. As a result, some landscape architects pursue additional simplicity by incorporating specification information within the drawing set. They believe that the practice results in a more direct and consolidated communication, offering a level of convenience and reinforcement.

Problems result from this practice. Within the industry, it is understood that drawings should generically represent forms and shapes, locations, and relationships between elements and systems. Drawings define materials generically. Specifications specifically define proprietary products, attributes, sizes, and performance criteria. Specifications also define processes for executing the work. By establishing a clear distinction between the function and content of each contract document, the contractor can readily find and retrieve specification information according to uniform classification systems developed by the Construction Specifications Institute (CSI). When specification information is not included within the specification but rather on drawings, the contractor may have difficulty locating the information, and an incomplete or inaccurate bid may result.

The example that follows illustrates the distinctions between generic drawing references and specific specification references.






Materials

Drawing Reference:


	Stone Pavement, Type 1



Specification Reference:


	Stone Pavement, Type 1

	Material: Carnelian Granite

	Size: 30” Square, 2” Thick

	Finish: Flamed

	Edge: Standard Blunt

	Quarry: Yang-Shi, Fudong Provence, China

	Supplier/Fabrictor/Manufacturer: Architectural Stone Products, Fort Collins, Colorado










THREE-DIMENSIONAL DESIGN AND DOCUMENTATION—NOTHING TO HIDE

While design is inherently a three-dimensional exercise, landscape architects rely heavily upon two-dimensional documents—the plan and sectional drawings—to communicate design and construction intent. These drawings do not always tell the “whole story” and can leave room for varied contractor interpretations.

Section drawings illustrate a typical segment of a component or element but neglect to show end conditions, corner conditions, external views, and any unique, nontypical conditions. Plan drawings work well to define ground plane materials and locations but provide little information beyond that. A plan-and section-only document set will likely result in missing, incomplete or unresolved conditions.

In order to most effectively communicate design and construction intent, three-dimensional documentation should be better utilized by landscape architects. Design Development is the most important three-dimensional design phase. All spaces and components should be studied and documented three-dimensionally. A digital model should be built of the entire space or spaces. All typical components within that space should also be modeled.

These models can be analyzed from multiple physical perspectives and with interdisciplinary attention. Key components and assemblies should be further developed and documented during the Construction Document phase. These models can be used to develop associated plan and sectional drawings, through semi-automated processes. Building Information Management (BIM) software is used to create virtual models that can store data. Interactive models can even be provided to contractors for further clarification and for use in developing shop drawings. Three-dimensional drawings should be used more extensively in Construction Documents. Historically, they have been underutilized due to inefficiencies and inaccuracies associated with their production.

Software programs such as Sketch-Up provide an easy, efficient, and intuitive environment for completing three-dimensional modeling. Additional, more sophisticated three-dimensional drawing software exists, but not all software is equally well suited for both illustration and documentation. Some software is designed for modeling and other software for rendering. Rendering and visualization programs are known as “engines” and can be variously integrated with modeling applications. Additionally, each collaborating discipline utilizes preferred software to suit their specialized needs.



COMPOSITE DOCUMENTATION—DEFINING KEY RELATIONSHIPS

Composite documentation refers to drawings that display an amalgamation of intra-and interdisciplinary systems and components. Composite drawings depict a set of relationships that are not readily available in isolated detail drawings. Composite drawings are intended to be used for reference rather than to provide detailed instructions for constructing individual elements. While “subject element” emphasis on individual components represents an important principle, composite drawings play an important role in the design and documentation process. These drawings include an emphasis on no particular subject elements but instead are carefully selected to study and depict key relationships.

The landscape architect is well positioned to orchestrate and assemble the interdisciplinary elements required within these drawings. Landscape and site literally and figuratively represent the fabric that holds these systems and elements together. Building architecture, structural systems, civil and infrastructural systems, lighting, and landscape architecture are not typically studied and documented in combination by any one discipline. However, without such drawings, the relationships among these systems cannot be known.

Composite documentation is routinely practiced within allied design fields. Industrial engineers use exploded composite drawings to depict relationships between closely associated elements. Semiconductor designers rely closely upon the composite drawing, utilizing ASTM Reference F127–84 to define it as “a large-scale drawing that comprises all geometric forms, arranged in their proper relative positions, required for a single device. Within that industry the composite drawing is also referred to as a composite pattern, design drawing, engineering drawing, layout and master drawing.”2

Architects typically develop composite building sections to define relationships between architectural and structural systems. These sections typically include HVAC, mechanical, and electrical systems, thus requiring effective coordination between disciplines. It can be challenging to fully complete composite building sections until well into the construction document process because such a large number of decisions are necessary. Details, however, are not especially important within the composite architectural-section drawing. Systems and component associations, locations, and scale relationships define the role of these drawings, allowing for the simultaneous development of architectural sections and architectural details.

The most common and widely used types of composite drawings are sections and elevations. Sections are most instructive in that they display “X-ray” and sub-grade content. X-ray or sectional drawings are most effective in showing connections between systems and components.

While composite section drawings are described in more detail elsewhere in this book, the primary purpose of the drawing is to define relationships: form relationships, technical relationships, material relationships, scale relationships, spatial relationships, and interdisciplinary relationships.

Landscape architectural composite documentation follows a number of protocols and principles found within the design industry:


	These drawings are best used as a design and coordination tool, not explicitly as a construction document. When included in the Construction Documents, they can be cited as Reference Drawings or related details

	These drawings are not static and should be revised in an ongoing process to reflect evolving design studies. At the Construction Document stage, they should reflect all decisions made at Design Development.

	Scale and form accuracy are necessary to properly evaluate relationships.

	By necessity, they are developed as an interdisciplinary exercise, showing relationships between systems and components.





TELL THE MOST WITH THE LEAST GRAPHIC INFORMATION

As each phase of the design process serves a unique purpose, each phase utilizes a distinctly different graphic approach. Schematic Design documents are intended to communicate a compelling vision of proposed spaces, illustratively rich with textures, colors, people, and activity. Design Development documentation represents a transition from illustrative to technical purposes and is meant to convey detailed character, systems, and design elements. Construction Documentation is illustratively spare, using graphics solely to communicate contractual building requirements.

Landscape architectural drawings often include a large amount of diverse information and can be graphically complex. They can also be graphically abstract since they use nonrepresentational symbols, which can be tricky to interpret. Compounding the challenge, graphic techniques often vary from drawing to drawing and between disciplines. Each discipline within the document set may represent the same material or element with a different symbol. It is difficult to establish uniform graphic practices within a multidisciplinary design team because each firm individually establishes its own standards which generally do not vary by project.

These difficulties require the landscape architect to think carefully about how to graphically present information in order to best convey intent. A primary objective is to communicate all necessary requirements with the least amount of graphic information. That does not imply that drawings should not be rich with information, but rather suggests that all information be pertinent and strategically organized.

Edward Tufte, the famed statistician, has dedicated his teaching and research career at Yale to the study of the “visual display of quantitative information.” He is most well-known for his books on information design. He has developed and teaches a principle-based philosophy on the subject. Tufte suggests that “visualization excellence is that which gives to the viewer the greatest number of ideas in the shortest time with the least ink in the smallest space.”3 While Tufte’s work is not specifically focused on design and Construction Documentation, selected principles are drawn from and integrated in the recommendations that follow.

Subprinciples4 are presented to reinforce the primary principle, which suggests “telling the most with the least graphic information.”


1. Focus on (Spotlight) the Purpose of the Drawing

Only by first clarifying and working to serve the primary purpose of the drawing can one determine the best graphic strategies to communicate intent. Tufte suggests that the "[graphic] design should be content-driven; the focus should be on the content of the data, not the visualization technique. This leads to design transparency and allows the design or technical message to read most clearly as opposed to subsidiary information or the graphics themselves.” 5

For example, if the stated purpose of a DD Grading Plan is to “establish primary design intent for the three-dimensional site organization, stormwater management and water-quality measures,” then these several components should “jump off the page” visually. The plan should somehow convey three-dimensionality. Graphic emphasis on level changes, water routing, flood control, and water-cleansing devices should prevail over pavement patterns, furnishings, or other noncontributing elements. In the opinion of some landscape architects the drawing should be stripped to a minimum graphic display of these essential elements. Other elements should recede or not be shown.

In making decisions concerning graphic content, the landscape architect will need to consider relationships between elements that are not always apparent, as highlighted in the discussion below. For example, on Grading Plans, it may be important to include selected paving joints if grade breaks are designed to occur at these joints.

2. Highlight Key Relationships

Most architectural drawings entail important relationships between various elements and systems. Some would suggest that the most well-resolved design is that which rigorously focuses on these relationships. Tufte suggests that the most instructive graphics illustrate relationships between “multivariate data,”6 that is, where several variables are combined to show relational, rather than merely descriptive, visualizations. Landscape architectural documentation can be criticized for its emphasis on independent descriptions (e.g., utilities separate from planting separate from grading systems).

Numerous examples point to detailed but important relationships that are not always communicated effectively within landscape architectural documents:


	Pavement jointing (horizontal) and wall jointing (vertical)

	Pavement grade breaks (creases in pavements) and pavement jointing

	Landscape grading and plant positions

	Erosion control on slopes and plant positions

	Drain locations and integral pavement jointing

	Streetscape furniture and street infrastructure (e.g., signs and manholes)

	Wall jointing and wall lighting

	Wall cap jointing and railing post locations

	Building finished floor elevations and landscape grading



While this publication promotes and itemizes a neatly independent set of drawing requirements, the content of these drawings has been prescribed in order to highlight key relationships such as those examples noted earlier. The landscape architect is encouraged to seek out additional relationships in establishing documentation strategies. Drawing content may be maneuvered or combined in unique ways to provide relational benefits. The landscape architect should select simplest and most effective combination of drawings to highlight these relationships. That may require using plan, axonometric, and section/elevation drawing combinations.

3. Establish Informational Hierarchy

Design documentation is sometimes represented monolithically, that is, without hierarchical definition. That approach suggests that all information is equally important and can be applied in an arbitrary sequence. For example, Site Layout Plans are often composed to read as a collection of dimensions rather than a sequence of interdependent relationships. That is not smart, as construction processes are not organized randomly or without priority. Drawings are not useful simply as a mass of information.

Contractors require guidance in the sequenced application of voluminous contract requirements. Contractors sometimes need to know where to start, and that is not always clear. Contractors are usually interested to know what issues or intentions are most critical, and these are not always highlighted or otherwise apparent. Contractors may have difficulty managing conflicting requirements, especially when it is not clear which requirement takes priority.

The principle does not suggest the use of wildly divergent graphics, for example, exaggerated font size gradation or hyper-graphics, but rather the strategic integration of graphic information and annotation to communicate hierarchal intent.


Representative Informational Hierarchy strategies are defined:
	
Site Layout Plan

Utilize hierarchical layout system:


	Define where to begin, for example, baseline, point of beginning, building grid.

	Identify primary dimensions and critical relationships.

	Identify subsidiary relationships.



Tree and Plant Protection and Removal Plan

Identify most valuable trees to protect:


	Establish and specify criteria to define relative value; for example, location, size, species, and quality of existing trees to be protected.

	Utilize graphic hierarchy to distinguish large mature trees from small trees.





4. Communicate, Don’t Beautify

Graphics should be used to communicate design and construction intent rather than principally make beautiful drawings. That principle suggests that the landscape architect devise the simplest means to define and readily distinguish materials and components.

The transition from Schematic Design to Design Development includes a leap from illustrative graphics to symbolic graphics designed to communicate intent. “Illustrative” is defined as that quality which simulates or “illustrates” the intended quality or character of the proposed design. The purpose of illustrative graphics is, in part, to gain the favor of the audience in supporting the design proposal. Symbolic graphics communicate intent via abstract rather than representational means. Symbolic graphics utilize a set of symbols or patterns that are selected to figuratively distinguish materials and components.

Coordinated relationships between graphics that represent different elements are important. Symbols should not be selected independently but rather as an ensemble, in association with one another. Symbolic graphics may represent an abstract or metaphorical relationship with actual material or component. Industry standard graphics have been developed based upon this principle. For example, concrete is textured with stipples, triangles, and small circles to represent aggregates and air pockets. Stone is textured with stipples to highlight compositional attributes, but supplemented with intermittent diagonal lines to distinguish it from concrete. Wood, of course, is “grained.” Metals are generally illustrated without texture and with diagonal lines to reference machined qualities.

Design graphics communicate ideas, messages or instructions. In this way, they are distinguished from pure art.

5. Eliminate Clutter

“Good information design is clear thinking made visible.”7 Clear communication generally shuns extraneous information. Clutter in architectural drawings can be defined as any extraneous graphic information that bears no relevance to the intended ideas, messages, or instructions. Clutter is problematic primarily because it distracts from and potentially dilutes communication of the primary message.

Tufte vocalized such a critique with the term “chartjunk,” referring to "all visual elements in [graphics] that are not necessary to comprehend the information represented on the graph[ic], or that distract the viewer from this information.” 8

In architectural drawings, clutter may include unnecessary patterns, color gradients, symbols, text, shading icons, or ornamental fonts. Clutter may also include any extraneous content, such as excess or irrelevant detail. Specific examples within landscape architectural drawings are highlighted:


	Excessively detailed building footprints (generally need only exterior wall definition, with ground-floor doors and windows)

	Detailed pavement patterns on plans where patterns are not relevant, for example, Layout Plans, Grading Plans, and Planting Plans

	Plans with exhaustively comprehensive detail keynote references on every applicable instance, rather than use of “typical” references

	Details that show elements that are not integral to the subject element

	Graphics that serve to beautify rather than symbolize and distinguish components and materials



The landscape architect is reminded that, as each phase of the design process serves a unique purpose, each phase utilizes a distinctly different graphic approach. While plans used in Schematic Design and Design Development may be developed as illustratively rich documents, they too benefit from the strategic and disciplined application of graphic control—telling the most with just the right graphic information.





INTERDISCIPLINARY COORDINATION— EARLY AND OFTEN

If interdisciplinary alignment refers to support for a common set of objectives, ideas and practices that result in a well-executed built outcome, then interdisciplinary coordination represents a means of accomplishing it. Interdisciplinary coordination in the architectural design industry is onerous and time-consuming. The complexities and evolving nature of landscape architectural design solutions suggest a need for methodical and regular coordination.

That attitude is not fully adopted in the profession. Some firms utilize a process whereby design and documentation coordination takes place in more isolated instances, such as at the end of Design Development or in the early stages of Construction Documentation. While ongoing coordination processes require time and effort, significantly higher costs result from infrequent or underdeveloped coordination processes. These costs include fees associated with remedial and corrective documentation work and construction-related conflicts and errors.

Methodical and regular coordination should start at the transition from Schematic Design into Design Development. A successful set of alignment exercises at Schematic Design should result in a design direction that defines basic forms, program and performance intentions. Schematic-level coordination focuses more on design, whereas Design Development coordination includes design, technical and documentation coordination.

As Design Development is initiated, the multidisciplinary design team will determine the key coordination needs between disciplines. These needs will vary depending upon the project’s needs and consultant composition. Artists, environmentalists, cost estimators, wildlife and habitat experts, soil scientists, and wetland designers represent a number of consultants who are intermittently included on projects. Architects, civil engineers, and structural engineers are more regular team members.

Depending upon the project, a detailed and comprehensive set of coordination needs and issues should be identified and addressed in meetings that are dedicated solely to coordination. These meetings should occur at the same weekly or biweekly time during the heart of the DD and CD process. These meetings should be facilitated by the prime design consultant; he should be responsible for organizing agendas and taking meeting minutes. Coordination meeting agendas should be organized to address topics identified at the outset of the project, with additional issues added as necessary over time.



CROSS-REFERENCING CAUTIONS: A METHOD TO THE MADNESS

In architectural and engineering disciplines, cross-referencing is used to define specific relationships between drawings, and in selective instances, between drawings and specifications. For example, one may find notes on plans directing the reader to other plans for additional information, such as references to civil drainage plans made on landscape Grading Plans. Some practices, such as this example are largely unnecessary, as these references are implicit and self-evident in Construction Documentation. Other cross-referencing practices are integral to a well-organized and complete set of landscape architecture documents.

Cross-referencing should generally be used to note specific and key relationships that are necessary to accomplish construction requirements. These references are made with the use of Keynotes. Cross-referencing should be used on a very limited basis within specifications, and between drawings and specifications.

Several types of commonly used cross-references are noted here, together with recommendations on their use.


On Drawings

Keynotes: Keynotes are used to reference details, adjoining systems, or components associated with subject plans or details. Keynote references should be used exhaustively to define a comprehensive set of relationships between plans and details, or other associated drawings.

Section and Plan Enlargement References: Use comprehensively with specific delineation of detail number and sheet location.

General References to Work by Others: Use of the words “by others” in Construction Documents technically means that the work is not required in the current contract. Landscape architects, however, often use the words “by others” to refer to “another discipline” within that contract, for example, the civil engineer.

If it is necessary to reference work prepared by others, do not reference specific drawings, as they are subject to change. Use notes such as “Refer to structural drawings for reinforcement information” or “Refer to civil drawings for drain connections to storm drainage system.” Confirm that referenced information has been provided.

Specific Interdisciplinary References: All components, materials, and systems shown graphically on landscape architecture drawings, including work by collaborating disciplines should be identified. These references should match annotation prepared by associated disciplines, for example, “drain inlet” should not be used generically to reference “catch basin.” Specific detail numbers should not be referenced, as detail references are subject to change.

Specification Information on Drawings: Do not include specification information in drawing notes, for example, “Subgrade compacted to 95 percent proctor.”

Generic Specification Reference: Do not include the generic note “Refer to Specifications.” That is implicit, unnecessary, and extraneous.



Within Specifications

Specification Cross-References: Do not cross-reference items specified elsewhere in the specifications. Only do so when referring to a relationship that would not ordinarily apply.

Specific Specification Section Reference: Do not refer to numerically identified specification sections. For example, use “Refer to EXCAVATION in the EARTHWORKS section” instead of “Refer to clause 4.12.2.”

Work by Others: Using the words “by others” in specifications technically means that it is not required in the current contract. Landscape architects often use the words “by others” to refer to “another discipline” within that contract, for example, by the civil engineer, not the landscape architect. This practice should be avoided.




TWO OBJECTS CANNOT OCCUPY THE SAME PLACE: INTERFERENCE CHECKING

Documentation coordination and quality assurance/control processes are becoming more intelligent with the use of Building Information Modeling (BIM) systems. Systems such as Autodesk Revit Architecture incorporate all model information in a single, coordinated database. There has been rapid growth in the application of BIM in the architecture, engineering, and construction industries. These systems are used to organize, quantify, and manage building systems and performance data. BIM is also used for three-dimensional visualization and to readily produce sections, details, and plans from a single drawing source.

Importantly, these models are also set up to coordinate the interface between disciplines, including checking for physical conflicts. This is known as “interference checking.” The system relies upon all disciplines working from the same model or database, with regular automated updates whereby “a change anywhere is a change everywhere.”9 The Revit system includes a feature known as bidirectional associativity and is aimed at reducing conflicts, errors, and omissions, ensuring that information in two or more places matches. The system also helps to avoid two built elements occupying the same location.10

BIM and related systems are not used regularly by landscape architects. BIM software has not yet been customized to the specific needs of landscape architecture. In addition, there is little expertise amongst landscape architects using BIM. Discussions concerning the role of BIM in landscape architecture, however, are on the rise.

While BIM is not yet used extensively by landscape architects, the fundamental intent behind its development should be applied with currently available tools. Interference checking should be conducted through strict and methodical digital processes. In landscape architecture, a range of potential conflicts can occur between landscape architectural elements and architectural, structural, civil, mechanical, irrigation, and existing conditions elements.


Plan Interference Checking

Landscape architectural plans should be digitally overlaid on the plans noted below to check for conflicts and undesirable relationships. Note that interference checking processes are most effective when all elements are drawn accurately and to scale, that is, there is risk in unscaled, diagrammatic symbols.

Existing Conditions/Demolition: Check for conflicts between proposed landscape architecture and existing conditions to remain.

Irrigation: Check for conflicts between all interdisciplinary site work and irrigation equipment such as backflow preventers, meters, valves, and piping infrastructure.

Planting: Check for conflicts between major plantings such as tree root balls and all other site work, especially above-and below-grade elements such as utility infrastructure.

Civil Infrastructure: Check for conflicts between landscape architecture and site utilities, including above-and below-grade structures such as manholes, vaults, drains, and piping infrastructure. Include signs, utility poles, site lighting, and other similar free-standing elements that may conflict with pedestrian circulation areas, including accessibility ramps and driveways.

Architectural and Structural Systems: Check for conflicts between all site work and structural/architectural elements, including below-grade systems where landscape architecture occurs over structure. Check relationships to architectural elements such as roof overhangs, columns, gutters and downspouts, and façade-mounted elements requiring access.



Three-Dimensional Interference Checking

Three-dimensionality is the essence of information modeling. Landscape-architectural elements noted here should be studied three-dimensionally to check for conflicts and undesirable relationships. These models should include all interdisciplinary systems and components.

Site Architecture: For example, trellises, pavilions, rest rooms, gate houses, and other structures designed by the landscape architect

Fountains, Pools, and Water Features: Include mechanical, electrical, lighting, finishes, and connections to adjoining systems

Building-Site Relationships: For example, windows, doors, and other façade relationships to finished grade

Over-Structure Construction: Includes structural, civil, mechanical, electrical, lighting, hardscape, and softscape

Elements within Sight Lines: For example, streetscape elements at street intersections and driveways that may conflict with sight distance triangles




ARRIVING AT RESOLUTION

A primary objective of the design and Construction Documentation process is to clearly define intent. Ultimately, clear intent correlates with well-resolved design. Well-resolved design defines all requirements, avoiding unanswered questions or varied interpretations. This is a challenging undertaking and is not often completely successful.

Addressing Resolution: Key Questions


	Are all physical intentions unambiguously defined?

	Has the design been comprehensively and explicitly resolved?

	Have all systems, materials, components, and conditions been comprehensively defined?

	Does the contractor know all that he needs to know to build each component or system?

	Would the project be built identically by different contractors?

	Are there drawing-specification references for each system, material, and component?

	Does the design comply with all governing codes or jurisdictional regulations?



Addressing Resolution: Key Issues


	Three-Dimensionality: Have all elements been fully defined three-dimensionally?

	Interfaces: Have relationships between all systems that interface been defined, for example, between different pavements, walls to pavements, vertical (wall) jointing and horizontal (pavement jointing), railing posts and flatwork jointing, and existing and proposed conditions?

	Interdisciplinary Relationships: Have relationships between landscape architecture and contiguous systems been defined, for example, manhole–pavement relationships?

	Unique, Nontypical Conditions: Have unique conditions been assigned and detailed?

	Hidden Conditions, for Example, Corners, End Conditions, “Bottoms” and “Backs”: Have these conditions been defined for all elements such as walls, planters, furniture, signage, and other conditions?

	Unscaled, Diagrammatic Component Symbols: Do these abstract symbols make it difficult for relationships to adjoining systems from being understood?

	Implicit but Undefined Intentions: Are implicit graphic intentions supported by appropriate annotations, for example, layout relationships that are shown graphically and keynoted “Align site wall with face of building"?






Notes


1 O'Leary, Arthur “Which Documents Govern When They Differ? Precedence of the Contract Documents.” DCD Construction Magazine. DC&D Technologies, Inc. Accessed July 2014. 
2 SEMATECH Dictionary of Semiconductor Terms. www.sematech.org/publications/dictionary/ci_to_com.htm.
3 “Tufte, Edward R. The Visual Display of Quantitative Information. Cheshire, CT: Graphics Press; May 2001. 2nd Edition.
4 Globus, Al. “Principles of Information Display for Visualization Practitioners.” NASA Contract  NAS 2-12961, 1994. www2.cs.uregina.ca/~rbm/cs100/notes/spreadsheets/tufte_paper.html.
5 Tufte, Edward R. The Visual Display of Quantitative Information. Cheshire, CT: Graphics Press, 1983.
6 Tufte, Edward R. The Visual Display of Quantitative Information. Cheshire, CT: Graphics Press, 1983.
7 Tufte, Edward R. The Visual Display of Quantitative Information. Cheshire, CT: Graphics Press, 1983.
8 Tufte, Edward R. The Visual Display of Quantitative Information. Cheshire, CT: Graphics Press, 1983.
9 “Revit.” Autodesk. January 1, 2012. http://www.autodesk.com/products/revit-family/features/software-for-bim/all/gallery-view#channels_Core Features. 
10 “Revit.” Autodesk. January 1, 2012. http://www.autodesk.com/products/revit-family/features/software-for-bim/all/gallery-view#channels_Core Features.
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SECTION 2
Phases Overview


Pre-Design

Concept Design

Schematic Design

Design Development

Construction Documentation

Each of the five primary phases of the landscape-architectural design and documentation process is overviewed below. These include Pre-Design, Concept Design, Schematic Design, Design Development, and Construction Documentation. The purpose of each phase is first presented, followed by a brief characterization of the documents that comprise that phase. Key coordination needs are also noted. For the Design Development and Construction Documentation phases, key  best practices are presented. Finally, each of the documentation components required for each phase are highlighted. Detailed descriptions of these components are included within Section Three  of this publication.
 
Each phase of the design process is distinctly organized to accomplish unique purposes. While firms vary in how they explicitly define and execute each phase of the design process, a number of fundamental attributes are shared somewhat universally in the industry. These attributes are significant in their simplicity and resolve: Pre-Design must establish parameters that will influence the design and the design process. Concept Design must result in sound design frameworks that can be evaluated and further developed. Schematic Design must esablish clear and comprehensive intent that is both verbally and graphically descriptive. Design Development represents detailed design solutions to address that intent, and Construction Documentation establishes the contractual requirements for constructing those solutions.





4 PRE-DESIGN: ESTABLISHING THE PARAMETERS



PURPOSE

The purpose of the Pre-Design phase in landscape architecture is to establish the primary requirements and influences on the project, including budget, schedule, program, consultant work scope, necessary approvals, and site conditions. While design is a process of continually gathering new information and perspective on the project, purposeful design must begin with a comprehensive understanding of parameters. Parameters are not permanently fixed but reflect current considerations at a particular point in the design process.

If design is inherently a problem-solving exercise, parameters can be defined as those factors which the design team draws on to define the key dilemmas faced by the project. In later stages of design, the most critical project dilemma(s) can be formulated and subsequently addressed in developing a thesis position for the project. The thesis position represents the primary proposition and associated logic for the project, generally framed as a response to the key dilemmas. These determinations are extremely important to a strong and responsive design solution, and the outcome is less likely to be successful without a penetrating initial diagnosis.

Pre-Design parameters can also be used as a framework to guide the design and documentation process, helping to structure and judge the merits of alternative design directions. Many Pre-Design parameters, such as soil conditions and building code requirements will need to be revisited throughout the design and documentation process. Accordingly, it is important that Pre-Design components are well documented and readily accessible to the design team.

Inasmuch as possible, the Pre-Design phase should also be used to establish a vision of the intended outcome of the project, as represented in delivered documentation. A depiction or “mock-up” of the intended documentation deliverables should be graphically completed. That mock-up is most useful when completed as part of the project proposal phase, in order to determine necessary fees and schedule implications. The mock-up should be revisited during documentation phases to verify initial assumptions and address current project needs.



DOCUMENTATION CHARACTERIZATION

Pre-Design documentation should be clear, precise, and methodically organized. Missing or incomplete information can result in a project direction that veers off course or is otherwise misguided.

Several additional attributes characterize Pre-Design documentation:


Objective (Impartial)

Pre-Design documentation is principally factual or data-based, as opposed to loosely creative and subjective. For example, site analyses are mostly based upon technical criteria; site construction budgets are rationally calculated based upon intended quality and program, and code reviews are methodically reviewed for relevance and key impacts. That is not to suggest, however, that there is no benefit in the creative definition of project objectives, such as the desire to increase community interaction or the role of art in raising environmental awareness. Objectives are further developed at the Concept Design phase. The key point here is that the imaginative exploration of design solutions should not precede the comprehensive definition of project parameters.

Pre-Design documentation is analogous to preparing for a long expedition, where the purpose of the trip, research about the locale, itinerary, route, and travel modes are well organized, but the weather, people you will meet, places you will discover, challenges you will encounter, and knowledge you will gain are largely unknown. Pre-Design documentation for landscape architecture can be viewed as an itinerary for the design process, including a roster of fellow collaborators and their responsibilities, schedule, where the team seeks to innovate, and what they hope to learn and accomplish. While the outcome of the journey cannot be known, the preparation necessary to make the project rewarding can be accomplished.



Inquiring

Much of the Pre-Design documentation will need to be elicited from client intelligence and can only be completed properly and comprehensively by asking the right questions. The right questions are those that uncover any and all significant influences, in order to guide a necessarily responsive design approach. Answers to these questions should be depicted in a format that advances both the client’s and team’s understanding of the project as a whole. An analytical dissection of the responses helps to further develop and elevate their understanding. For example, a lump-sum site construction budget can be analyzed on a square-foot basis and, ultimately, be defined in visual quality terms. Here, image documentation is especially useful and can readily be conducted as a Pre-Design exercise.



Exploratory

Furthermore, it is not premature to use the Pre-Design discussion to begin to sort through factual data to define potential conflicts, challenges, and opportunities. While documentation of these conditions should be precise, they can also be defined in “brainstorm” fashion, where fear of making mistakes or poor judgments is played down. Where some may see opportunity, others may see liability. At this point in the process, open and potentially conflicting thinking is much more beneficial than it is problematic. “To be creative [first] requires divergent thinking (generating many unique [perspectives]) and then convergent thinking (combining those ideas into the best result).”1

Eventually, an important, albeit introductory, search for analytical convergences will allow the design team to begin to understand potentially beneficial relationships between identified conditions. These determinations are most readily achieved by consolidating a strategic picture of the project with enlightening graphic or other diagnostic means. The selection of data to combine and how to illustrate these data can yield sometimes unexpected discoveries. For instance, view conditions and solar aspect may suggest desirable site destinations. Community needs, environmental sensitivities, and the cultural history of the site may eventually result in a programmatic logic for site development. Or, a water conservation budget, geotechnical analysis, existing habitat conditions, and the local landscape ordinance may somehow converge as a landscape framework for further design exploration.




PRE-DESIGN COMPONENTS

Key components of the Pre-Design phase are highlighted below in a logical sequence, although the precise order is generally flexible. This outline should not be used as an exhaustively comprehensive depiction of the Pre-Design process, as each firm will define its requirements individually. For example, a firm might require that a particular approach to research be defined or that a specialized type of needs assessment be conducted, complementing the programmatic and analytical studies noted here.

These components are defined in much greater detail in Section Three, Guidelines and Best Practices.


	Conduct an extensive, client interview in order to identify key issues, objectives, programmatic interests, and critical success factors.

	Execute a Consultant–Owner Contract and include a detailed work scope for the landscape architect and its subconsultants. Determine cost of services and the method contemplated for award of construction contract.

	Establish a project work plan and present it for review and coordination at a strategic kickoff meeting. Include a detailed project schedule, work tasks and associated fees, consultant team and individual roles and responsibilities, a communication plan, a quality management plan, work product/deliverables and, if determined necessary, a risk mitigation plan.

	Prepare a detailed site base plan derived from a well-prepared land survey, including elements such as existing topography, rights of way, property lines, existing structures, easement areas, utilities, existing vegetation, floodplain, and wetland designations. Field verify the survey, including limits of existing improvements, existing trees and if possible, property line, and right of way dimensions and bearings. Verify utilities on site and check for easement restrictions.

	Conduct a soils and geotechnical analysis with a Soils Engineer to determine structural design implications, water percolation and runoff rates, erosion susceptibilities, and other issues that may affect site planning and design, including topsoil reuse or soil amendment for proposed planting.

	Conduct an initial site visit in order to prepare a site investigation which comprehensively summarizes design influences, including opportunities and constraints. Evaluate site conditions, including slopes, wetlands, soils, vegetation, climate, cultural conditions, legal site constraints, current site utilization, infrastructure, and surrounding land uses. The site investigation will be used as the basis of the site assessment; a more diagnostic analysis of the site’s potential to accommodate design intervention.

	Conduct user interviews with those familiar with the site, including if appropriate community representatives, maintenance personnel, and government officials. Summarize and combine with precedential issues and parameters and with site investigation.

	Complete a code review by first identifying relevant laws, rules, codes, and regulations governing the site and proposed uses. Graphically summarize applicable zoning requirements and development ordinances, deed restrictions, building and construction regulations, barrier-free requirements, site coverage requirements, open-space requirements, landscape/planting requirements, building and parking setbacks, parking requirements, buffers, easements, rights of way, sign ordinances, fire-lane requirements, and other site constraints. Identify lighting codes that govern maximum energy use and maximum or minimum illumination levels, as well as light pollution ordinances that address “dark sky” or control light “trespass” onto adjacent properties.2

	Determine necessary processes for review and approval of proposed design and associated documentation.

	Establish a preliminary program to frame a Pre-Design point of departure for further development at Concept and Schematic Design.

	Obtain (from the client) or develop a site development construction budget or cost model, itemized at a minimum in broad categories such as site remediation, civil infrastructure, landscape, and art. Confirm that the budget is assigned and confirmed relative to site size, on a square-foot or acreage basis.

	Frame the most precedential issues and parameters for further use in developing design exploration, based upon all that has been gleaned from data assembled above.

	Brainstorm and define key questions that need to be addressed in order to advance the team’s understanding of design opportunities, challenges, and potential processes.

	Identify the key research needs and opportunities to innovate, based upon the client’s objectives and interests, the site conditions, precedential issues, and key dilemmas inherent in the project, in order to produce a superior performing design outcome.



These needs and opportunities should include metrics or principles to guide and measure the success of the design or compliance with LEED®, Sustainable Sites®, or other national or internationally accredited environment and energy conservation program with strategies to obtain certification credits and a sustainable design approach.


Key Coordination Needs

The Pre-Design phase requires the full complement of client and multidisciplinary team members to participate in the determination of issues, parameters, and preliminary intentions. The client’s role in Pre-Design is critical to establishing a sound and complete Pre-Design foundation. The client may combine his initial perspective on the project with what he learns from initial consultant analyses and findings in order to further develop his point of view.

A potentially diverse set of viewpoints will need to be coordinated. Initially, individual consultants will conduct independent studies and analyses, some of which are noted above. From there, the landscape architect will facilitate integration and shared discussion of the data.

While the landscape architect may have primary responsibility for each of the tasks that follow, he or she will need to collaborate and coordinate this work with those consultants listed. The defined coordination needs are provided as examples and are not intended to represent a comprehensive set of responsibilities.



Typical Pre-Design Coordination Needs (Partial List)

Listed here are selected typical issues to be coordinated during the Pre-Design phase.


Detailed Work Scope

The landscape architect must understand relationships between his contractual work scope and that of collaborating disciplines. These work scope relationships may include overlaps, redundancies, and potential conflicts.

Closest work scope relationships often occur between the landscape architect and the civil engineer, in the realm of grading and drainage, pavement design, and circulation system layout. Work scope coordination with the lighting designer must be made clear, as both the landscape architect and lighting designer may have site lighting design and documentation responsibility. Work scope coordination with the architect may require clarification concerning detailing responsibilities, for example, for those elements such as walls that may extend from building architecture.

It is expected that the landscape architect will lead the team and facilitate coordination necessary to satisfactorily complete the work.



Site Analysis


	Soils analysis with geotechnical engineer

	Soils analysis with an agricultural soil expert

	Habitat and wildlife with ecological specialist

	Tree conditions with an existing tree survey and arborist

	Site hydrology with a hydrologist

	Natural history of the site with a geologist or paleobiologist

	Utility infrastructure with civil engineer

	Site cultural artifacts with an archeologist or anthropologist

	Community context with neighborhood representatives, including adjacent land uses, access and other relationships





Preliminary Program (Primary Spaces, Functions, Features, or Activities)


	Program necessary to accomplish client’s objectives, with client

	Program elements prepared by others retained by the client, for example, architecture and engineering improvements, with collaborating disciplines

	Program required by governments to meet requirements, with reviewing agencies





Code Review


	Building-related requirements with architect

	Stormwater management program with civil engineer and opportunities for innovation with governing agency

	Access and parking requirements with civil engineer

	Lighting requirements with lighting designer, as well as with the electrical engineer and explore opportunities to innovate with governing agencies3

	Documentation requirements, including submission requirements, formatting of drawings and specifications, and content requirements






Research Needs and Opportunities to Innovate


	The landscape architect acts as a steward of the land and should look for every opportunity to improve current best practices in his or her design. Project-specific research is often the best opportunity to effect change in the industry, as this work can be compensated in the pursuit of client objectives and interest in innovative outcomes.

	Much of what the landscape architect does is made better via interdisciplinary support. Many problems are complex enough that improved solutions can only be attained with interdisciplinary study.

	A vast array of collaborative opportunities to innovate are available to the landscape architect and his or her collaborative team. These opportunities should be prioritized in order to address key project challenges. Example research topics requiring coordination are:

	Sustainable stormwater management, coordinated with civil engineers

	Energy efficiency and conservation, coordinated with electrical engineers

	Water efficiency and conservation, coordinated with mechanical engineers and irrigation system consultants

	Environmental quality and preservation; coordinated with various environmental scientists

	Material performance, coordinated with various engineers

	Public health and safety, coordinated with community representatives

	Public policy and development legislation, coordinated with municipal representatives

	Product selection and manufacturing materials and processes with consultant team







There will likely be additional topics requiring coordination that should be defined by the landscape architect to suit specific project needs.




Notes


1 Bronson, Po, and Ashley Merryman. “The Creativity Crisis.” Newsweek, July 10, 2010.
2 Patrick Quigley, Patrick B Quigley and Associates.
3 Patrick Quigley, Patrick B Quigley and Associates.






5 CONCEPT DESIGN: DEVELOPING THE FRAMEWORK



PURPOSE

Having acquired a preliminary understanding of the project site and having established broad parameters for design at the Pre-Design phase, Concept Design is organized to explore a preliminary design framework. A design framework is the primary and essential organizing structure for the design. Frameworks are the basis for what becomes an emerging vision and detailed intent to be developed at the Schematic Design phase. The emerging concept should be a direct response to requirements established at the Pre-Design phase.

Design frameworks are both derived from and are used to help develop a preliminary mission, vision, program, principles, performance metrics, and thesis position. Concept Design is used to organize and prioritize the programmatic scope and establish preliminary relationships among the primary project components. A primary objective is to explore varied approaches that can be evaluated against stated goals and objectives. While alternative schemes should generally be feasible they should not be overly constrained by nullifying criteria. Innovative and creative thinking should be encouraged. The effort should be aimed at defining what is possible based upon the most aspiring ambition for the project.

Emphasis should be placed on arriving at a transformative “big idea,” a solution that addresses stated intent and addresses the central project predicaments in the most compelling fashion.



DOCUMENTATION CHARACTERIZATION

Concept Design documentation is inherently exploratory, diagrammatic, and distilled, organized to highlight fundamental intent. While various formats may be used to document Concept Design, these documents should be developed with the knowledge that Schematic Design will yield a more detailed set of intentions and outcomes. In that sense, Concept Design is strategically organized as a high-level exercise and should be documented to convey key messages and big ideas.



CONCEPT DESIGN COMPONENTS

The Concept Design phase is a fluid and flexible process that evolves with the accruing requirements of the project. There is, however, a set of baseline components that should be provided in order to adequately convey and substantiate the emerging conceptual direction. In landscape architecture and allied design industries, distinctions between Concept and Schematic Design vary. In some cases, these distinctions may be fuzzy and potentially overlapping. This is not problematic if the basic tenets and logic of the process are used to inform design outcomes, regardless of where they occur.

Note that in some cases, Concept Design may be combined with Schematic Design, conducted as a single Schematic Design phase. That approach may result from schedule pressures or a desire to simplify and consolidate the design process.

A brief summary of key Concept Design components is described here. These components are defined in much greater detail in Section Three: Guidelines and Best Practices.

Assimilate the site analysis and evaluation, including baseline site data collection and contextual inventory, highlighting the site’s opportunities and constraints, assessing baseline data that correlate with proposed design solutions.

Further develop the preliminary project program, as initiated with the client at the Pre-Design phase, depicting proposed site elements and associated characteristics.

Further develop design intent, consolidating materials assembled during the Pre-Design phase, including client mission, vision, critical success factors, SMART (Specific, Measurable, Assignable, Realistic, and Time-Related) goals and objectives, and performance metrics.

Consider consolidating program, design intent and other project requirements as a narrative design brief.

Initiate statements of dilemma and thesis position for the project. The dilemma is a carefully considered but brief description of the primary challenge(s) that need to be overcome to accomplish the project mission. The written thesis is a proposition, supported by an argument, which will drive the project outcome. Note that dilemma and thesis statements may be initiated at the Pre-Design phase, if sufficient information is available to inform this perspective. 

Establish performance metrics (measurable objectives) for primary categories such as art, environment, community, and economics. Metrics can be used both to evaluate design alternatives and, ultimately, the success of the final proposal. Metrics can be documented in narrative or graphic format.

Initiate design principles. Design principles are generally regarded as beliefs or assumptions that guide design decision making. Clarify, test, and communicate these principles with the project team. Consider accompanying principles with historic and contemporary design precedents to reinforce principles and display issues and lessons learned from similar work.

Evaluate alternative conceptual design frameworks, or diagrams that respond to established design intent. Focus on the design parti, or big idea rationale, a diagrammatic depiction of the most fundamental organizing philosophy of the proposal. The parti announces the driving force behind the emerging schematic idea, in a simple yet compelling fashion. “The parti is the widest yet most profound description possible of [the] act of making.”1 Frameworks may be developed to address key topics such as community, environment, economics, and art.

Utilize design studies to explore and evaluate conceptual relationships among programmatic elements, highlighting the application of principles to serve the project mission and vision. Studies can be represented in any graphic form, including plans, sections, elevations, and three-dimensional drawings and models. Design studies should be clearly connected to site conditions and built from design frameworks.

Begin to explore options for design character, physical characteristics of the emerging proposal, setting a course for more detailed studies at Schematic Design.

Complete a conceptual-level estimate of probable construction costs to establish the initial order of magnitude costs or to quantify the cost for alternative concept directions. This may help the client to make design decisions and work toward a “preferred alternative” for further development in the Schematic Design phase.

Organize a preliminary phasing plan, if necessary to divide the project into sequenced construction zones.



KEY COORDINATION NEEDS

Because Conceptual Design is primarily focused on generating the initial project approach, coordination efforts should be collaboratively focused on alignment of multi-disciplinary intent.



TYPICAL CONCEPT DESIGN COORDINATION NEEDS (PARTIAL LIST)


	Preliminary Project Program: Relationships between interdisciplinary design program elements

	Design Intent: Overall alignment and integration of project mission, vision, SMART (Specific, Measurable, Achievable, Realistic, and Time-Related) goals, and objectives and performance metrics

	Design Character: Unified perspective on physical characteristics, materials, scale, and spatial organization






Notes


1 Bermudez, Julio. "On the Architectural Design Parti." University of Utah—College of Architecture Planning, 2006.





6 SCHEMATIC DESIGN: ESTABLISHING INTENT



PURPOSE

Having established parameters in Pre-Design and a conceptual design framework at the Conceptual Design phase, Schematic Design can be initiated with a basis to begin formulating detailed design intent. Intent defines the essence of Schematic Design. Intentions come in the form of principles, performance metrics, a mission, a thesis, and form and character studies. It is also important to recognize that like Conceptual Design, this is still an analytical phase, a response to the conditions established in Pre-Design, the evolution of the design framed in Conceptual Design, and the intent established at the outset of Schematic Design. To conceive of a coherently whole design direction that encompasses the myriad objectives, parameters, and constraints is the primary challenge of Schematic Design.

Schematic Design refines the programmatic scope, spatial and scalar organization, and relationships among the primary components of the project initially developed in the Conceptual Design phase. “The primary objective is to arrive at a clearly defined and feasible scheme after exploring the most promising alternative design solutions.”1 The selected scheme is that which best fulfills defined intent.

As an extension of the vision-seeking Concept Design phase, the Schematic Design process should not be constrained by the laborious study of individual details. Collectively defined detail systems, however, are important as they serve the mission of the project. Systems generally define the performance basis of the landscape and, therefore, are critical in determining the measurable success of the proposed Schematic Design. Stormwater management and groundwater recharge, water and energy use, heat island mitigation, noise mitigation, and accident reduction represent a few of the large number of potential performance metrics.



DOCUMENTATION CHARACTERIZATION

Like Concept Design, Schematic Design documentation is inherently diagrammatic, illustrative, three-dimensional, and accompanied by well-defined narrative intent, yet more refined to comply with the technical analysis of the site. While alternative studies, iterative exploration, and evaluation represent the critical procedures of this phase, associated work products are not always overtly or comprehensively documented. That may not be problematic, as long as alternatives are defined tangibly enough to be given due consideration. It is important, however, that the logic and reasoning of the preferred schematic proposal is well documented.

At its essence, Schematic Design is a problem-solving exercise, an exercise that relies upon coherent reasoning—”making decisions, expressing ideas, verifying and evaluating proposals, and ultimately, taking action.”2

Several additional attributes characterize Schematic Design documentation; these are discussed next.


Measurable

Metrics are methods of measuring intent, or the results obtained from this intent. If “what gets measured gets done,” selected components of the Schematic Design documentation must be explicitly measurable, as they relate to accomplishing stated objectives or performance intentions. “Measurable” suggests that stated metrics can be practicably quantified and evaluated as part of the design alternatives selection process. Environmental and economic performance are most readily measured, such as water conservation and associated operational cost savings, groundwater recharge and infrastructure savings, or quantity of re-used or recycled materials.

Social and community development metrics are often less easily tangibly measured and, thus, require careful consideration. For example, a park design team interested in attracting a diverse group of park users might define an age-and ethnic-based recreation program to establish a wide community draw. That program could be informed by demographers, who might first determine population subgroups living around the park, then determine characteristics and interests of these subgroups. These data could be linked to the park program to determine underserved or neglected groups. The results of the exercise could be summarized and evaluated by quantifying projected park users and associated demographics.



Aligned

While Design Development documents and Construction Documentation are appropriately produced as independent packages by collaborating disciplines, Schematic Design documentation benefits from a more seamless integration of interdisciplinary intent. That suggests graphic amalgamation of design proposals, whereby issues of alignment or conflict may be identified. Relationships between disciplinary content should be clearly assimilated before they can be documented discretely.

A number of interdisciplinary examples illustrate the role of integrated, well-aligned Schematic Design documentation:



	Architectural and site relationships are highlighted by showing interior uses, spatial organization and associated site relationships.

	Preserved habitat areas are portrayed relative to mitigated impacts from proposed site development. For example, it should be clear how alterations to site drainage patterns affect these areas.

	The organization of sustainable stormwater management infrastructure is formally and graphically integrated with the landscape architecture program.

	Site art is integrally depicted as it serves the schematic mission of the project and supports its storyline.

	Measurable lighting metrics such as minimum safety and task illumination levels and contrast ratios are recorded on the graphic representation of the project’s “Nighttime Choreography Plan” and reflects the use of light and the absence of light to create a sequence of visual events that informs, directs, entertains, and pleases the eye. Narrative complements the graphics  of the plan to explain the choreographic sequences, project wayfinding, and how the lighting scheme supports the landscape architect’s design concepts at night.3







On Message

By definition a true “schematic” is a drawing that is graphically conceived to communicate simplified, often distilled messages. Abstraction and even unrealistic graphic symbols are used to convey selective content. Subway maps are a good example, where largely inaccurate maps are remarkably effective in guiding travelers to destinations. These maps are effective because they are strictly conceived with selective purpose, without the addition of extraneous information that does not serve that purpose. These maps are not graphically diluted with land uses, street names, or other destinations. Station points and relative directional relationships between stations are presented, rather than actual routing configurations and scaled relationships. That is all the traveler needs to know, and sometimes, all that he or she has time to digest.

In landscape architecture, each schematic document must be carefully devised with an acute understanding of the key points that should be communicated. Some documents should be keenly focused on the most relevant information to convey intent, even in exaggerated fashion. A parti diagram manifests this principle, whereby the viewer gleans the most fundamental message at a glance. A contextual framework plan should be equally vivid in its display of information. Rather than read as an inventory of collected data, framework plans should convey either a hierarchy of conclusions or define a set of key relationships. Even ostensibly complex and multifaceted drawings, such as perspective renderings, should be composed and distilled to highlight the primary mission of the project.



Emotive

Schematic landscape architectural design documentation should instill a strong set of intended emotions in the viewer. These emotions may coincide with the intended response of actual users of the proposed built environment, aligned with the mission of the project. Every landscape serves a unique purpose. Drawing medium, content, and vantage point should be selected to portray that intent. A conservation landscape will be rendered differently than a community park or an environmental remediation. Nuanced qualities that can be graphically interpreted by the viewers will help them understand the essence of the project.

Landscape architectural drawings are not made beautiful exclusively for beauty’s sake. Beautiful drawings should allow the viewer to embrace the proposed design. While a stunning drawing may initially allure an audience, immersion in the experience of the depicted space is the ultimate objective. Cool and tranquil? Meditative? Ephemeral? What epitomizes the space? And how is the drawing formulated to characterize that epitome?

Note that not all schematic documents are characterized with emotional responsibilities. Diagrams, analytical investigations, and spatial and form studies address other objectives that help build logic that leads to an expressive outcome.




SCHEMATIC DESIGN COMPONENTS

The following components of the Schematic Design documentation package comprise a comprehensive, logically ordered set of deliverables. While the list should be viewed as a complete and necessary set of processes and documents, some project circumstances may suggest the consolidation or abbreviation of components. For example, design principles and character images may be combined to establish relationships between the two elements. Or, character images and a cost model may be integrated to illustrate proposed built quality.

These components are defined in much greater detail in Section Three: Guidelines and Best Practices.


	Establish a Cover Sheet for the documents that minimally announces the project and illustrates a compelling and characteristic view of the schematic design proposal.

	Develop a contextual framework plan that makes analytical conclusions about issues such as adjoining circulation systems, land-use patterns, open space and drainage systems, the site’s historical context, and relationships to project considerations.

	Complete a larger-scaled, more detailed site assessment that depicts any unique challenges or opportunities as they relate to the mission and intended project program.

	Reaffirm an iterated dilemma and thesis position for the project that was developed during Conceptual Design. The dilemma is a carefully considered but brief description of the primary challenge(s) that need to be overcome to accomplish the project mission. The written thesis is a proposition, supported by an argument, which will drive the project outcome.

	Reaffirm performance metrics (measurable objectives) that were developed during Conceptual Design for primary categories such as art, environment, community, and economics. Metrics can be used both to evaluate design alternatives and, ultimately, the success of the final proposal. Metrics can be documented in narrative or graphic format.

	Reaffirm and further develop design principles. Clarify, test, and communicate principles developed at the Concept Design phase.

	Reaffirm and further develop design precedents to reinforce principles.

	Further develop and articulate the Pre-Design program, documenting all known attributes such as size, function, character, materials, and relationships or affinities between spaces and elements. Frame the role of art in serving the program.

	Finalize the design framework parti, or big idea rationale, a diagrammatic depiction of the most fundamental organizing philosophy of the proposal.

	Develop a construction cost model to potentially define a range of quality scenarios for programmatic and site material systems. Further develop that cost model to reflect the preferred plan.

	Accompany the cost model with character images to exemplify intended spaces, quality and components.

	Prepare design alternatives and conduct design reviews to evaluate these options relative to principles and performance metrics.

	Utilize physical and electronic study models to examine spatial intent, scale and three-dimensional form.

	Select and further develop a preferred plan. Include materials, plant massing, limit of irrigation, site furniture, special paving, structures, lighting, parking, roads, and conceptual grading.

	Prepare illustrative elevations, composite sections, and three-dimensional drawings to communicate character, scale, and spatial intent.

	Develop sketch details to illustrate the key component and material personality of the built environment.

	Define a materials and components palette for landscaping, paving, walls, lighting, signage, and site furniture. Assemble materials options, with associated costs. Include primary intentions for art.

	Evaluate and test the preferred alternative for compliance with all requirements, for example, program, legal, code, and client requirements. Document key compliance issues and shortcomings.

	Prepare a schematic construction phasing diagram, if phasing is necessary.

	Conduct introductory level coordination with consultants to determine feasibility of proposed design. Coordinate selected alternative with off-site systems, including circulation, stormwater management, and utility systems.

	Prepare preliminary project descriptions (PPDs) to convey pre-specification intent. These pre-specification descriptions define the components and systems proposed for the project and are an industry protocol, with formatting recommendations established by the Construction Specifications Institute, based on the UniFormat TM system.

	Utilizing the Schematic-level drawings and PPDs, prepare a schematic-level estimate of probable construction costs to verify design intent is aligned with the client’s budget. Value engineering should be incorporated, if necessary, prior to proceeding to the Design Development phase to ensure design intent meets the prescribed budget.





KEY COORDINATION NEEDS

If Schematic Design is primarily about establishing well-informed intent, it is most effectively accomplished from a diverse multidisciplinary perspective. That approach helps to ensure a comprehensive and well-coordinated foundation of possibilities. Key elements of the Schematic Design process are best accomplished as a set of workshops, charrettes, or other venues where face-to-face interaction both deepens and expedites the exploration. Basic coordination is inherently built into these sessions.

Open, inclusive and transparent discussions raise the level of trust between team members and usually result in more productive and far-reaching outcomes, especially when contrasted with work completed independently. A search for synergies is an important feature of this process, whereby designed relationships between disciplines drive the most sustainable solutions. Sustainability as a concept is most fundamentally associated with relationships among economy, environment, community, and the arts. When any of these elements are conceived independently, for example, environmental practices that neglect financial return, they are often less successful over the long term.

As noted, Schematic Design documentation benefits from a seamless integration of high-level, interdisciplinary intent. Schematic components such as Performance Metrics, Principles, and Program should be developed as multidisciplinary work products, rather than independently oriented exercises.

While the landscape architect may have primary responsibility for each of the tasks itemized below, he or she will need to collaborate and coordinate this work with those consultants listed. The defined coordination needs are provided as examples and are not intended to represent a comprehensive set of responsibilities.



TYPICAL SCHEMATIC DESIGN COORDINATION NEEDS (PARTIAL LIST)

Performance Metrics


	Varied and widespread coordination needs with all consultants



Program


	Access, circulation, and parking needs with building architect and civil engineer

	Stormwater management program with civil engineer

	Building-related spaces with architect

	Recreation spaces with city and community

	Safety, security, and wayfinding lighting, as well as interface between architectural façade and landscape lighting, with lighting designer; power distribution with electrical engineer4



Documentation


	Drawing content and format requirements with reviewing and approval agency or jurisdiction

	PPD format and content with consultant team



Illustrative Elevations, Composite Sections  and Three-Dimensional Drawings


	Three-dimensional character and materialization with all design disciplines

	Preliminary feasibility of site structures with structural engineer

	Primary drainage intent and sustainable water management with civil engineer



Cost Model


	Cost relationships between site disciplines, for example, civil, irrigation and environmental systems

	Itemized cost program and unit pricing with professional estimator or general contractor

	Relationship of site work budget to overall project budget, with prime consultant






Notes


1 “Schematic Design Phase.” Charles Levin Architects. January 1, 2006. www.charleslevinarchitects.com/whatwedo/schematicdesign/schematicdesign.html
2 Do, E. and M. D. Gross, “Drawing as a Means to Design Reasoning,” Artificial Intelligence in Design ‘96 Workshop on Visual Representation, Reasoning and Interaction in Design, Palo Alto, CA, 1996
3 Patrick Quigley, Patrick B Quigley and Associates.
4 Patrick Quigley, Patrick B Quigley and Associates.





7 DESIGN DEVELOPMENT—DESIGN SOLUTIONS



PURPOSE

If Schematic Design is used to frame clear and comprehensive design intent, Design Development (DD) must give substance to that intent, resolving all design decisions. During the Design Development phase, the proposed scheme is advanced and further developed to become the final design. In previous phases, the focus has been on the project as a whole. During Design Development, it becomes important to give individual attention to each system, each space, each component, and each detail of the project.

The “development” of detailed design solutions requires exhaustive and comprehensive studies and documentation, in order to resolve all design decisions. Conclusions must be made relative to program, plan, and three-dimensional forms, materials, and relationships between interdisciplinary systems and components. A critical aspect of Design Development relative to Schematic Design and Construction Documentation is the need to investigate the physical relationships and interface between every element, material, and system of the project. This makes it the most important phase from a design perspective.

While the Design Development phase represents a period of exploration and discovery, it must conclude with a set of design decisions, each of which results in a cost implication and coordination responsibility. In finalizing the “development” of any and all design ideas, the Design Development documents serve as a record of these decisions. In that sense, the Design Development documents should be well organized as a catalog of design decisions, structured as the initial foundation of the Construction Document set.


Key Issues

While a multitude of issues need to be addressed during the Design Development phase, several general issues must be affirmed in order to successfully complete the DD phase. While specific details associated with each project will vary, these questions apply somewhat universally to the work of landscape architects.

Some basic questions to ask at this stage include:


	In its current level of documentation, is the design proposal coordinated?

	Will the proposed design perform as intended?

	Is the design fully resolved?



These questions can be elaborated to more specifically fit each unique project. Some typical subquestions might include:


	 Rigorous interdisciplinary coordination: Are feasibility  level issues largely resolved?

	Do site-building relationships work, that is, are they programmatically supportive, physically integrated, and materially coordinated?

	Do the proposed site structures work? Has preliminary structural design been completed for landscape architectural elements, for example, bridges, site architecture, site walls, stairs, and pavements?

	Does the civil-landscape interface support mutual objectives? Have physical systems been coordinated?

	Has the irrigation system been designed to reflect specified plant watering needs, soil infiltration, and water-conservation objectives?

	Does the proposed design fit the allocated budget as evaluated by a professional cost estimator or contractor?

	Have environmental and habitat impacts been measured by and proven to be satisfactory?

	Has the constructability of proposed systems been judged reasonable by contractors or other construction experts?




	 Performance measures confirmed: Does it work as intended?

	Have the financial conditions and purported benefits of the proposal been quantified to meet intentions?

	Have community objectives been accomplished via program development and other improvements?

	Has the performance of proposed environmental systems such as sustainable water management been quantified to meet objectives?

	Does public art serve its purpose as part of the larger design mission?

	Have illumination calculations been performed at key locations to insure program light levels are met?1



(Performance measures noted above are representative and could be greatly expanded by design teams.)


	 Three-dimensional design resolution: Is it fully crafted?

	Has an overall design language been established that serves the project mission and guides the development of form?

	Have alternative options been modeled and evaluated for each space and component?

	Has each final space, component, material, and system been thoroughly studied three-dimensionally in order to resolve all aesthetic, technical, and durability issues?

	Have specialized material systems such as metal work and precast concrete been reviewed by trade contractors for design and technical quality control?

	Have full-scale mock-ups been completed for all unique design components and systems in order to verify scale, form, connections, and material finishes? Have these mock-ups been reviewed with product and material representatives?

	Has the durability of proposed systems and components been evaluated by quality control experts or trade specialists?










KEY DISTINCTIONS BETWEEN DESIGN DEVELOPMENT AND CONSTRUCTION DOCUMENT PHASES

For many designers, it is not always obvious just how far to go with Design Development. Frankly, there is widespread discrepancy, if not confusion, concerning Design Development thresholds. There are legitimate and useful distinctions between Design Development design decisions and implementation decisions made during the Construction Documentation phase. These distinctions are not always clear and can improperly result in either carrying over Design Development work into Construction Documentation or pursuing Construction Documentation decisions during the Design Development phase.

Design Development decisions include shape, size, materials, quantities, connections, and setting systems which allow the project to be visualized,

coordinated, and estimated but—due to the absence of enough detailed, technical and proprietary information—not constructed.

Construction Documentation includes additional information which allows the project to be precisely bid and built, including full three-dimensional layout, complete quantification and the proprietary identification of materials, components, and systems.

For example, a Design Development site wall should be documented to include the approximate size and shape, the material and finish, and a generic description of the proposed structural, drainage, and setting systems. As the wall becomes a construction document detail, specific layout, reinforcement, material, and finish information is provided.

Several comparative illustrations are offered to further distinguish Design Development documents from Construction Documents and to reinforce the importance of completing Design Development decisions.



	DD: Final forms illustrated, with key dimensions

	CD: Final forms illustrated and fully dimensioned

	DD: Primary three-dimensional intent (grading) defined

	CD: Exhaustively comprehensive three-dimensional requirements (grading) defined

	DD: Material and component choices made, with condensed and potentially generic descriptions

	CD: Material and component choices made, with full and proprietary descriptions

	DD: Emphasis on composite, three-dimensional drawings to illustrate relationships between systems and components

	CD: Emphasis on focused and independent documentation of individual systems and components, itemized methodically (see “Subject Elements” in Chapter Three: Operational Principles)

	DD: Connections and setting systems generically defined and illustrated

	CD: Connections and setting systems specifically defined and illustrated

	DD: Feasibility level consultant coordination conducted

	CD: Detailed consultant coordination conducted

	DD: Focused design reviews and comprehensive quality control red-line reviews conducted

	CD: Comprehensive quality control red-line reviews conducted



An excerpt from Chapter 3 below reinforces some basic distinctions between DD and CD Details:


	DD Details:

	Show preliminary materials and finishes, forms and relationships to adjoining systems

	Put emphasis on three-dimensional resolution and composite relationships

	Show key dimensions only

	Show generic structural intent, but not specific structural detail, for example, “rebar reinforcement to be determined”

	CD Details:

	Show final materials, patterns, forms, and relationships to adjoining systems

	Show all dimensions

	Define specific structural requirements and interdisciplinary needs







DOCUMENTATION CHARACTERIZATION

Design Development documents are oriented to multiple audiences. More than any other phase, these deliverables should address diverse perspectives, and objectives. Part illustrative and part technical, the DD documents should allow the viewer to see into the life of the proposed space but also understand how it will be constructed. These drawings should be organized at a larger scale and with more detail than Schematic Design documentation. That will allow the designer to understand and resolve the detailed appearance and integration of materials, both visually and technically. Scale references such as people, plants and other entourage are useful devices in evaluating size and spatial relationships.

Several additional attributes characterize Design Development documentation.


Explicit

Where Schematic Design documentation representation can be abstractly conceptual and Construction Documentations can be diagrammatically representational, Design Development representation is often most useful when drawn to scale and with enough realism to be envisioned as a tangible proposal. That calls for three-dimensional representation, including above-and below-grade elements and interior views of detailed components. It is especially important that plan components are represented accurately and to scale, in order to address relationships and potential conflicts with adjoining systems.

Explicitness results most readily from enlarged scale of study, where detail, precision, and level of resolution are both evident and unavoidable. Large-scale plan and detail studies serve the landscape architect well in his or her efforts to achieve design decisions.



Amalgamated

At the Design Development phase the landscape architect can take a lead role in assembling and depicting multidisciplinary relationships. That role suggests the need for composite drawings that display integrated relationships between disciplines. Design Development documentation is inherently layered, complex, and multifaceted. As the transition to Construction Documentation takes place, these drawings are sorted as components and systems and are independently documented for clarity and quick detection within the documents.



Transitional

As transitional documents, the DD documents carry both illustrative and technical responsibilities. In that sense, they are a hybrid undertaking, with both design and documentation attributes. As such, Design Development should be organized as an early version of the Construction Documentation set. That suggests that the DD set be organized to match or closely resemble the organization and content of the CD set. Even if content has not yet been fully developed for each sheet, the DD set should include a placeholder version of that sheet to be further developed at the CD phase. In addition, all plan scale and extent decisions should be made at the DD phase and maintained through the CD phase.



Design Development Best Practices

A best practice is a technique, method, process, activity, incentive, or reward that is believed to be more effective at delivering a particular outcome than any other technique, method, or process when applied to a particular condition or circumstance. The idea suggests that with proper processes, checks, and testing, a desired outcome can be delivered with fewer problems and unforeseen complications. Best practices can also be defined as the most efficient (least amount of effort) and effective (best results) way of accomplishing a task, based on repeatable procedures that have proven themselves over time for large numbers of people.2

Best practices are especially useful in complex and potentially wandering processes where outcomes are dependent upon sound decision making. Landscape architectural outcomes are almost fully reliant upon effective processes, rather than simply strokes of genius. Consequently, the landscape architectural design and documentation process can benefit from the application of best practices. As suggested as a principle throughout this book, the likelihood of a superior design solution is dependent upon effective relationships between design and documentation practices. Best practices also serve efficiency objectives, supporting the landscape architect’s need to complete work on time and within the allocated fee.

Key best practices are presented to facilitate the Design Development design and documentation process.



Organizational Discipline

The Design Development phase is significantly more complex and voluminous than the Schematic Design phase. If Schematic Design is about vision and intent, Design Development is about delivering that vision with a high level of rigor and thoroughness. While detailed design and documentation can take place once Schematic Design requirements have been completed, these efforts should not begin in earnest without first establishing a clear organizational structure for producing the documents.

Numerous organizational and start-up issues should be addressed prior to engaging the design team. These issues should be addressed routinely and methodically at the outset of each Design Development exercise, but they should be broadly organized to address both the Design Development and Construction Documentation phases. The integral and immediately sequential relationship between the two phases suggests a need to organize content and production requirements jointly. Focused and well-organized team kick-off meetings are recommended to address these topics.

In order to ensure comprehensiveness, design firms should develop a detailed agenda to facilitate the DD kick-off meeting. Associated work products should be developed to present preliminarily at the meeting. The meeting may be organized in two sessions; one dedicated to organizational issues and the other to design and associated content issues. Following the organizational meeting, a separate meeting should address design content in order to dedicate necessary collaborative energies to the topic. For projects where the landscape architect is the prime design consultant or otherwise leading a team of subconsultants, the landscape architect should preside over these meetings.

Typical agendas are presented for these meetings:



	DD ORGANIZATIONAL KICK-OFF MEETING TOPICS

	Team Members’ Roles and Responsibilities

	Document Set Organization/Index of Drawings

	Key Interdisciplinary Coordination Needs

	Plan Sheet(s) Layout

	Scale of Drawings

	Drawing Organization (including content and format requirements)

	Specification Format and Organization (including Division 01 and procurement documents, if applicable)

	Project Manual Preparation (including General Conditions)

	CAD Protocols (including file sharing)

	Municipal Approval Drawing Requirements (including number and types of submittals)

	Standard Symbols and Abbreviations

	Production Schedule and Key Deadlines

	Quality Control and Coordination Processes

	Cost Estimating Process

	DD DESIGN KICK-OFF MEETING TOPICS

	Schematic Design Conclusions

	Mission, Dilemma and Thesis Review

	Current Client Comments (Schematic)

	Team Design Review

	Current Issues and Challenges

	Performance Metrics Review

	Form (Composition) Review

	Construction Budget Status

	Municipal Approvals Status








DOCUMENT SET MOCK-UP

A graphic mock-up set of the projected document set should be produced in order to understand and organize the content, number and position of sheets and plan sheet layout. Note that an initial mock-up set should be established at the contract proposal stage in order to estimate fees, understand the general order of magnitude of the project, and assign consultant responsibilities. The DD mock-up set should be further developed as a more refined version of the original mock-up and include a “storyboard” of the proposed project design systems and components. A companion outline may be developed to itemize personnel responsibilities associated with each sheet.

Sheet and Document Set Mock-Up: All sheets within the proposed document set should be accurately defined. This mock-up includes all sheets, including the Cover Sheet, General Information series, plan sheets, detail sheets, and subconsultant sheets.

The mock-up set may be produced on reduced, rather than full-sized sheets. However, plans should be evaluated at full size to ensure the proper scale is identified for the plan sheets and will adequately describe the design for review and implementation. Graphically, the mock-up may either be produced informally as a set of sketch “thumbnail” drawings for each sheet or as a digitally organized depiction. Digital mock-ups can be drawn to scale with actual plan base information and, accordingly, will allow the project team to proceed efficiently into the development of actual documents.

Detail Systems Mock-Up: The most fully developed mock-up sets include the designation of all proposed detail systems, including sections and plan enlargements. This process is initiated with the establishment of the Site Detail Keynote List of “systems.” A system is a proposed landscape architecture improvement, component, or assembly of integral components. It is defined by details and specifications and organized according to distinct site improvement categories, for example, pavements, ramps, and curbs; jointing; and steps, organized within the Detail Keynote system described within this publication.

Each “system” should correlate with the appropriate systems heading, for example, “pavements” may be assigned a keynote identifier, such as 1.1, 1.2, 1.3, and have a general title, such as Concrete Paving Type 1, Expansion Joint, or Stone Veneer Retaining Wall Type 1, to describe the proposed system. A brief description in parenthesis may follow to further differentiate it, if necessary, but is not required, for example, Concrete Paving Type 1—(4" Thick, Broom Finish), Stone Paving Type 3—(Irregular Stones, Random Pattern, On Concrete Sub-Slab with Snow Melt System), or Trellis Type 1—(Mfg. Std. Wood).

Upon establishment of all the “systems,” a sketch detail should be prepared for each keynote. Note that sketch details should be initiated at the Schematic Design phase. Sketch details should graphically depict typical details for each system. They may be hand drawn or digitally drafted, and should generally be drawn to scale with dimensional accuracy. Additional details may be drawn for each system but may be considered supplemental as they depict unique project conditions. The typical detail may be generalized, that is, not precisely fit the site conditions, but they should still convey the design intent, character, quality, and scale of the element. This detail is often represented as a section but may also include enlargement plans, elevations, and axonometric or three-dimensional views.

As the details are being developed for each system, associated keynotes should be delineated on the current plan to ensure a complete and comprehensive mock-up. Additional detail references should be identified with a section, elevation, or enlargement plan call out.

Specifications Mock-Up: An important step in the storyboarding process is the identification of required specification sections. These sections are typically organized in compliance with the Construction Specification Institute (CSI) standard sections, Master Format 2004 edition, but they may also comply with federal, state, or local jurisdiction standards governing the project.

The CSI standard utilizes a six-digit reference number for each specification section, for example, 033000, 323216, 329230, which should be identified for each system.

In order to facilitate the preparation of outline specifications (and technical specifications in the Construction Documentation phase), a checklist has been developed to organize the base information required to develop specifications for each system. A line item for each keynote should include the necessary information to describe the proposed element, for example, manufacturer, product number, sizes and finish should be provided. This will assist the landscape architect in editing the baseline technical text and reduce the labor burden typically associated with the preparation of Specifications.




[image: Diagram of the plan document set mock-up shows steps as start with approved schematic design plan, verify project title block and sheet size, determine drawing scale, create sheet series, create sample sheet, and create sheet index and sample cover sheet.]

Diagram of the plan document set mock-up




[image: Diagram of the storyboard process for developing the design character shows steps as use approved schematic design plan, create preliminary site detail keynote list, develop preliminary sketch site details, identify associated specification section(s), use specification spreadsheet checklist.]

Diagram of the storyboard process for developing the design character




Three-Dimensional Emphasis

Design Development emphasis should be placed on three-dimensional study, depiction, and evaluation. Three-dimensional studies are more important than simply resolving the plan, as space, volume, form, and scale cannot be well understood two dimensionally. Plan, section, and elevation drawings alone leave design largely unresolved. An impressive and growing variety of tools and processes are available to the landscape architect in his or her pursuit of well-resolved three-dimensional design.


Study Models: Physical study models should first be used during the Schematic Design phase in order to study alternative spatial configurations. These models should generally be unfixed and flexible enough to accommodate a series of ongoing revisions. As alternative configurations are physically modeled, they can be photographed and digitally recorded for further comparative consideration as new alternatives are studied. “Study” is the key attribute of the Schematic Design modeling process. Presentation-quality detail and finish are generally not considered important at this stage.

Design Development modeling focuses on the development of the selected schematic alternative. These models are generally more refined than their schematic predecessors, as the emphasis shifts from space and scale to forms, materials, and relationships between elements. While materialization of the model can be depicted at various levels of detail, colors, patterns, and textures should approximate actual proposed characteristics. Components within the landscape architectural space should now be fashioned with attention to form. That will allow the design team to make integrated design decisions. Individual components can subsequently be modeled at a larger scale and with more detail.

Digital Models: Digital models also offer spatial and component modeling and, depending upon the software, can allow efficient revisions to be made. Prior to selecting a software program, the purpose of the model should be made clear, as proprietary software can serve somewhat different purposes. For example, distinction should be made between the roles of the model as a design study tool and as a presentation tool. Some software is fast and easy to use but comes with some graphic limitations. Examples include Sketch-Up and Rhino. Other software requires meticulous attention to detail and generally takes more time to model and subsequently render. Examples include 3D Studio VIZ, and Maya. Some programs, such as Form Z, are designed to address a range of needs, from basic modeling to advanced rendering and animation. The landscape architect should understand distinctions between design-oriented programs that focus on general-purpose modeling and programs that focus on photorealistic rendering and animation.

Digital animations and fly-throughs establish a sequential perspective on the project, simulating an experiential view through the spaces as a pedestrian. These animations can generally be completed on most software such as those noted earlier. It is sometimes preferable to utilize live navigation capabilities within the model in order to explore freely, rather than follow a scripted animation sequence.

Construction Mock-Ups: At the Design Development phase, it is enormously instructive to depict and evaluate actual designed elements as full-scale modeled conditions, otherwise known as construction mock-ups. Most systems and components designed by the landscape architect can be modeled to scale with genuine materials and finishes. Pavement systems, wall surfaces, metal work, furniture, lighting, and a range of other elements should be considered, but the landscape architect should determine which elements deserve priority review as part of the mock-up process. Priority elements might include those which are prevalent in the project or unique conditions that present significant design challenges. A number of specialized components cannot be designed or built properly without the use of full-scale performance mock-ups. These include fountains and water features, custom lighting, art elements, and custom furniture. The performance of a water feature such as a water wall, for example, can never be fully understood without a design mock-up.

The mock-up approach is underutilized in the landscape architecture profession and should be elevated as an integral component of the design and documentation process. In other design disciplines, a mock-up practice is central to the design process. In fashion design, the mock-up begins with exercises in draping fabric on mannequins and culminates as a “sample garment." The sample garment is indispensable to the process of making decisions about form, dimensions, pattern, and texture. In industrial design, the mock-up is omnipresent in the design and documentation process as various forms of prototyping. Architects heavily rely upon full-scale building façade mock-ups in order to review workmanship and to make final decisions concerning details, finishes, and colors.

Material and component mock-ups can be constructed by contractors and trade specialists. While these firms will not likely be contracted with the designer or owner at the Design Development stage, they may offer their services for a discounted fee or even without charge in order to position their firm for the full project contract. Ultimately, construction mock-up requirements should be defined within the construction documents, depicted both in the drawings and specifications. Drawings should depict requirements for layout and detailing of the mock-up, depictions that cannot normally be communicated adequately in specifications alone.

On-site mock-ups and flagging of proposed site layout can also be used to depict and evaluate form and scale relationships. While these decisions may appear sound on paper, the perspective of the designer is often influenced by the on-site layout. The primary premise suggests that all design can be improved through a process of exhaustive three-dimensional study.

Regardless of the nature of the Design Development models, their primary role in the Design Development phase is to aid in the decision-making process. Recall the primary purpose of the phase is to resolve all design decisions.

3-D Printing: With that purpose in mind, accuracy and refinement are necessary in the advanced stages of studying form, texture, and color. In these cases, a relatively new and inexpensive modeling process known as 3-D printing is available to designers. 3-D printing machines are really not printers as they are not known for printing paper but they rather create models by stacking plastic or, in some cases, metal topographically. The technology has advanced significantly in the last decade and costs to purchase and operate the equipment have declined. The greatest cost advantage comes with the reduced time and labor costs required to produce the models.





Decision-Making Accountability

It is at this stage of the project that every design decision is made. At the end of Design Development there should be no additional time spent on significant design study; emphasis instead should be placed on focused production of the Construction Documents.

Decisions encompass the full range of form-giving, materialization, and detailing exercises. Formalization includes plan forms and three-dimensional forms. All materials and finishes should be selected, and the interfaces between various components and systems should be studied and resolved. Limits of all materials should be precisely defined with plan and elevation drawings. Components such as site furniture, lighting, drainage and utility elements, signs, art, and prefabricated systems such as fences and railings should all be selected. Technical systems, such as those for irrigation, storm drainage, and renewable energy should be determined and specified.

Most importantly, the logic of Design Development decision-making should be linked to specific and measurable design intent. Many decisions should be made objectively, with use of evaluative metrics to guide and justify these decisions. Sustainability and LEED® criteria may be developed and used, in part, to guide decision making. Sustainability criteria can influence program determinations, material selection, and construction detailing. For example, site furniture might be selected based upon minimum requirements for recycled content and VOC content (volatile organic compounds).

Additional criteria such as durability, aesthetics, comfort, and cost should be considered. Cost should be evaluated both in terms of initial costs and, more importantly, life cycle cost. Life-cycle cost refers to the cost of the component, or asset, over its lifetime.3 An initially more expensive but longer-lasting product costs less over time because it does not need to be replaced. Furthermore, a long-lasting built environment would likely fulfill the most basic sustainability principles: reduce waste, reduce consumption, and endure for future generations.

The logic of these decisions should be explicitly documented. Various graphic techniques may be used to communicate the basis of these decisions. Narrative summaries or matrix tools may be developed to clearly define the logic for primary decisions as responses to defined metrics or performance objectives, such as energy use, water conservation, or didactic intent.

Ultimately, decision-making accountability requires processes whereby design can be comprehensively and methodically evaluated against stated performance objectives. Currently, many designers largely rely upon an intuitive decision-making process, albeit with an “eye” to accomplishing the broad intent. Landscape architects will benefit from improved decision-making models, where alternatives choices can be evaluated with data-driven analyses. The role of metrics is gaining recognition as part of the design evaluation and decision-making process. While documented evidence is integral to such processes, this subject is not explored in great detail within this publication.



The DD-CD Continuum

In many ways, Design Development documents resemble in-progress Construction Documents. That is not by chance, nor is it inconsequential. Strategically, Design Development documents represent the foundational step of the construction documentation process and, accordingly, require commitment to a shared set of organizational systems. If the DD documents are not structured to smoothly transition to Construction Documents, they will likely suffer in terms of content and quality. This logic suggests that organizational and content continuity allows emphasis to be placed on iteration, quality control, and coordination.

A number of examples illustrate the transitional and dependent nature of the DD-CD interface.



	DD and CD sets should follow identical document set organization (organization of sheets).

	DD and CD sets should follow identical sheet organization and content, e.g., plan scale, layout, and sheet-matching protocols.

	DD and CD sets should utilize the same set of organizational systems, for example, graphic symbols, keynotes, and general notes.

	DD and CD sets should include virtually the same set of design and construction details.





Each of the DD documents, if structured properly during the Design Development phase, can be used directly in the production of the CDs, resulting in a more efficient and economical process.

The DD-CD continuum principle does not suggest, however that each of the DD documents should be developed at an exhaustive level of content detail. Level of Design Development detail will vary per sheet type, as communicated in Section Three: Guidelines and Best Practices. The landscape architect should avoid premature and excessive development of DD overlay information such as layout and detailed grading until the base design plan is confirmed and finalized. For example, a DD site layout plan should not include a complete and comprehensive set of dimensions. A DD grading plan should not include a complete and comprehensive set of elevations. A DD materials plan, however, should include a comprehensive set of material identifications.

Ultimately, a well-built landscape depends upon well-executed Construction Documents—and well-executed Construction Documents are largely dependent upon highly resolved Design Development documents. These relationships place large responsibility on the foundational role of the Design Development documents. It is difficult to repair the damage of a poorly completed DD set through the construction documentation process.



Design to Budget

As noted, the Schematic Design documents should be used to develop or confirm an estimate of probable construction costs. This estimate should be evaluated and broken down as a departure point for proceeding into the Design Development phase. For example, the estimate may be compared to the allocated budget on a square foot basis. A composite square-foot cost should be assigned for each of the primary landscape types or areas on the project. Plan and detail documents should be carefully filed to record their role in estimating determinations, so that they can be revisited as the design to budget exercise is advanced.

The landscape architect should lead a process whereby budget expenditures are prioritized. Strategic application of the client’s budget is an important and implicit service provided by the design professional. These decisions should generally be made to serve the project mission and objectives defined at Schematic Design.

The ongoing process of ensuring that a project is designed, bid, and built to meet the allocated budget begins with the owner’s or client’s obligation to provide a construction budget. This budget must be itemized in sufficient detail to be usable by the landscape architect in managing the design and estimating the work under his contract, the landscape architecture program. For example, the budget should distinguish between landscape architecture and civil engineering improvements.

The DD construction cost estimate should approximate the CD-level cost estimate organizationally and in level of detail, itemized to reflect all systems and components included within the keynoted Site Materials Plan. The estimate should be completed by or coordinated with a general contractor, specialized subcontractors, or a professional estimator to validate the completeness and accuracy of the estimate. Completeness refers to the identification of all potential costs associated with the contract, including materials, labor, supervision, overhead, profit, bonding, contingencies, and even price escalations. In order to ensure completeness, standard formats and templates should be used to reflect all potential costs. Formats such as the Work Breakdown Structure (WBS) are used by various disciplines to organize and confirm work scope. These formats serve as checklists for categorizing costs.

Accuracy refers primarily to quantity takeoffs and unit costs, with unit costs effected by detailed drawings and associated work descriptions. Adequate descriptions of proposed systems and materials play a role in the overall accuracy of the estimate. Plan and detail drawings should be graphically demarcated as a record of quality, quantity, and work-limit decisions. These determinations should be subject to review and editing. Unit cost assignments are potentially derived from diverse sources and are subject to varied opinions. Specific recommendations for completing sound cost estimating are outside the scope of this publication and deserve the consideration of professionally trained specialists.

Designing to budget requires both an early and ongoing set of commitments by the client and design team. The further one proceeds in the design process without rectifying the budget, the more challenging that effort will likely be. “Challenging” refers to redesign, documentation rework, coordination, review, and approvals, all of which come with significant cost, timeline, and consultant fee implications. Consultants are not always paid by clients for redesign and rework derived from work that is designed over budget.

The budget is most readily influenced at Schematic Design, where primary decisions regarding scale, program and quality can be addressed. During Design Development, scale, program, and material quality are largely resolved and well documented. Design Development decisions concerning materials and finishes can, however, be made without major impact to the plan and detail documents. An estimating exercise should be conducted midway through the DD phase in order to affect the changes necessary to complete the DD documents on budget. At this stage, “add” and “deduct alternates” can be defined preliminarily for use in rectifying the design to budget during the CD and bid phases. These alternates work best when they are stand-alone components such as fountains, shade structures, or art elements.



Assuring Design and Documentation Quality

A growing body of literature speaks to the overall role of quality management in establishing, utilizing, and improving processes to achieve satisfactory outcomes. Quality management includes a number of subtopics, including quality control and quality assurance. Quality control generally refers to the collection of ongoing efforts aimed at achieving these outcomes, while quality assurance refers to the specific and systematic actions used to guarantee quality outcomes.

Two fundamental actions are recommended as essential quality-assurance practices for the landscape architect:

Design Reviews and Document Reviews: Design reviews and document reviews play an integral and complementary role in the design and documentation process. Design reviews are typically organized to facilitate face-to-face exchange between people and occur more prevalently in the formative stages of design process, during the Schematic Design and Design Development phases. Document review processes are often centered, at least in part, on reviewing the documented design for deficiencies, with most emphasis on Design Development and Construction Documentation phases. Document reviews are part of a larger set of quality-assurance activities that include planning, coordinating, and verifying, as discussed here.

Design reviews are cherished in the industry as opportunities for in-progress work to be presented, critiqued, and improved. These sessions are otherwise known as “pin-ups,” “crits” (short for “critiques”), “creative reviews” or, somewhat ominously, “juries.” They are organized around the premise that diverse (rather than single-minded) thinking is instrumental to achieving the best solution. That premise is derived from the notion that “to be creative requires divergent thinking (generating many unique ideas) and then convergent thinking (combining those ideas into the best result).” 4 Divergent thinking is best realized by people of varying backgrounds, skills, and interests. A homogenous group of Western-educated landscape architects is unlikely to generate the range of thought that a group of culturally, intellectually, and disciplinary diverse people might. People who think from a similar perspective sometimes operate as if they have shared values to protect.

Open, transparent, and inclusive processes drive the work of the idea-based design studio, and design reviews are a hallmark of this type of practice. While the outcomes of these sessions vary widely, there is always benefit in broadening perspective on any project. Some design reviews may result in creative breakthroughs, others may result in course corrections, and yet others may confirm the general design direction and result in recommendations for building upon its strongest virtues.

Regardless of intent or outcome, the most effective design reviews follow several protocols: (1) they encourage open and uninhibited participation, (2) they are well focused on the key current dilemma(s) faced by the team, and (3) they result in clear, well-documented conclusions.


1. Open participation refers to an atmosphere of camaraderie where people of various backgrounds and experience levels are encouraged to offer perspective. When dialogue is established, ideas are explored, tested, challenged, and, ultimately, made better or discarded. The most fertile environments are those where individuals trust that all ideas will be respected and given due consideration.

2. At any point in the development of a design proposal, a specific set of challenges or dilemmas are faced by the design team. The design review should be used as a medium for addressing these challenges. Those responsible for facilitating the design review should prioritize these challenges and determine how to organize and present current documentation to shed light on the most applicable issues.



Design reviews are intended to solicit constructive feedback and recommendations. They should not be organized as informational presentations that focus on the virtues and proud accomplishments of the team. In order to make the process effective, skilled meeting facilitators can guide the discussion, to help the participants evaluate competing views and stay focused on the key current dilemmas faced by the team.


3. Facilitators should also be responsible for distilling, summarizing, and xi of the design review. These determinations require attentiveness and judgment. Documented conclusions must be made visible to the design review audience at the meeting in order to ensure clarity, consensus, and buy-in. These records will also be important in guiding the team ahead as part of its short-term action plan. The design review record will also need to be revisited at subsequent design reviews as an indication of where the team left off.



Design reviews should take place on multiple occasions during the life of a project and can be called informally at any time and/or scheduled strategically at key points in the development of the design. While open, widespread staff participation presents benefits to both the project and participants, participant attendance should be given strategic consideration relative to current project needs and challenges.

Document review refers to those activities that are used to review, analyze, critique, coordinate, direct, and otherwise ensure that documents produced for a particular project meet minimum standards of quality. The distinction between design reviews and document reviews can be overlapping. While document reviews are generally conducted upon the executed design, document review processes should be trained on both design quality and technical quality. While both processes are integral to the quality-management program, they represent components of a larger quality assurance program, as discussed within this publication.

Quality management can be considered to have four main components: quality planning, quality control, quality assurance, and quality improvement.5 Quality management is focused not only on product/service quality, but also the means to achieve it. Quality management, therefore, uses quality assurance and control of processes as well as products to achieve more consistent quality.

 Quality Planning refers to processes that guide the translation of quality intentions into specific requirements and protocols, including specific steps for achieving these requirements.

 Quality improvement can be distinguished from quality control in that quality improvement is the purposeful change of a process to improve the reliability of achieving an outcome.

 Quality control is the ongoing effort to maintain the integrity of a process to maintain the reliability of achieving an outcome.

 Quality assurance represents the planned or systematic actions necessary to provide enough confidence that a product or service will satisfy the given requirements.




DOCUMENT REVIEW PROCESS

Several fundamental but often underutilized best practices are recommended as part of the document review process.


Planning

 Quality control processes are often poorly performed because they are improperly utilized near the end of the design and documentation process when fees have largely been exhausted. That may result from poorly planned quality control processes.

A Quality Assurance  Plan should be established for each project, including a coordinated list of all project deliverables and the quality control activities associated with them. The plan should also designate reviewers, the review schedule, review processes, and protocols. The purpose of this plan is to ensure the delivery of high-quality products. The most experienced staff should be assigned as reviewers of selected documents. These people should actively participate in team strategy meetings and project planning sessions, especially as they relate to design and documentation quality.

Initially, quality control activities and design reviews must be included in the contractual scope of work, itemized by task and fee. Collectively, these fees will be substantial, upward of 10 percent of total fees. If time and fees are not allocated for these activities, they cannot be managed effectively.



Reviewing

Quality control must be conducted with formal and methodical processes in order to ensure a consistent level of rigor and achieve an unfailing set of expectations. Document reviews, more than any other activity, rely upon thoroughness and probing examination. Checklists are one of a number of simple yet effective tools that landscape architects can use to assure that the requirements are clear and managed effectively.

A series of several basic steps are recommended for reviewing documents. These actions are described in abbreviated form here as an overview.



	 Familiarization: Initially, the reviewer will need to become familiar with the current design and associated documents. The reviewer and the landscape architectural design team should initiate the review process by discussing design intent, general document status, and key issues. The team should first present project intent with some combination of mission statement, goals, objectives, metrics, or principles. Subsequently the group should walk through each sheet in the set in enough detail to highlight these issues. For example, in looking at the Site Demolition Plan, the team might share with the reviewer the client’s interest in preserving historically and culturally valuable construction while removing inconsequential and deteriorating conditions.

	 Document Assembly: Prior to initiating the review, the reviewer must be provided with all pertinent documents and resources. These typically include project objectives and metrics; the full set of landscape architectural documents; the complete project manual, including multidisciplinary specifications; drawings by other associated disciplines, such as architecture, civil engineering, structural engineering, and so forth; product and materials cut sheets; applicable building codes; and summary calculations for performance systems such as water features, drainage systems, and structural elements.

	 Review: The document reviewer should evaluate the documents with attention to level of design resolution as well as aesthetic and technical quality, accuracy, completeness, and coordination. Coordination review is especially important and includes coordination between drawings, between drawings and specifications, and between landscape architectural documents and work by associated disciplines. Coordination between landscape architecture documents and approval agency requirements is also essential to review.




	Obtaining client, agency, or jurisdictional approval as part of the design and documentation process is critical to the ultimate success of the project. It may be important to schedule regular reviews with these groups during the Design Development phase to collect feedback and/or preliminary approval prior to finalizing documents. These reviews should include both drawings and specifications.







Responding

The document review process is only as good as the responsiveness of the design team in addressing the reviewer’s comments. That means that a formal process for addressing and verifying that the comments have been addressed satisfactorily is necessary. International quality standards such as those prepared by the International Organization for Standardization (ISO) refer to the process of checking that quality reviews have been successfully implemented as the document revision control system. More specifically, the process of reviewing the review is known as “evidence of conformity.”

Note that those addressing comments will need to determine how best to respond to the questions, recommendations, or issues identified by the reviewer. While this process is commonly known as “picking up red lines,” the process requires more deliberation than the phrase suggests. The responsibility for making these determinations should be with senior team members rather than drafting professionals.

Explicit processes for recording how reviewer’s comments have been addressed should be developed by individual firms. Graphic processes can be developed to record these determinations. For example, the landscape architect may use color-coded highlighters over the redlined items, marks, and/or comments to distinguish between the following types of actions. Note that specific marker colors are presented as an example; each firm may select their own graphic approach to record responses to the document review.


	 Green Highlighter: Comment acknowledged and fully addressed (edits or changes made).

	 Yellow Highlighter: Comment requires interpretation or discussion (edits or changes not yet made).

	 Not Highlighted: Comment subject to alternative point of view, i.e. project team does not agree to recommended revsions (edits or changes not made).

	 Blue Highlighter: Used on yellow highlighted comments once clarified to turn them green and acknowledge that they have been fully addressed.



For some projects, these responses can be made directly on the documents themselves. For other projects, there may be reasons to itemize both the comments and responses in a separate document such as a spreadsheet or memorandum. Separating the responses may be justified in cases where the client requires such documentation or where multiple parties require abbreviated and immediate access to these comments.




KEY COORDINATION NEEDS

While the landscape architect may have primary responsibility for each of the tasks that follow, he or she will need to collaborate and coordinate this work with those consultants listed. The defined coordination needs are provided as examples and are not intended to represent a comprehensive set of responsibilities.


Typical Design Development Coordination Needs (Partial List)

GENERAL DESIGN


	Interdisciplinary design reviews are most important at the Design Development phase. As discussed, these venues are the primary opportunities for comprehensive project-wide dialogue and general design coordination.

	Client, other agency, or jurisdictional review at regular intervals to ensure compliance with project’s objectives, design aesthetics, technical requirements, and budget are being met.



SPECIFIC DESIGN AND TECHNICAL


	Specific, agenda-driven coordination work sessions should be facilitated by the landscape architect or prime design consultant. These sessions should be organized to methodically review and coordinate in-progress DD documents. Issues should be itemized individually in notes with a description of the issue, the necessary action(s), and the responsible party.



DOCUMENTATION


	Coordinate graphic format of drawings, sheet order, organization, and content with consultants, including building and sheet orientation, for example, providing same orientation from site sheets to architectural sheets.



PERFORMANCE METRICS


	Detailed and rigorous coordination with collaborating consultants, for example, calculating water conservation thresholds, noise abatement, or energy use.



PROGRAM


	Access, circulation, and parking needs with building architect and civil engineer

	Stormwater management program with civil engineer

	Building-related spaces with architect

	Recreation spaces with city and community



ILLUSTRATIVE ELEVATIONS, SECTIONS, AND THREE-DIMENSIONAL DRAWINGS


	Three-dimensional character and materialization with all design disciplines

	Final feasibility and detailed design of site structures with structural engineer

	Drainage design, sustainable water management, and detailed infrastructure design with civil engineer



COST ESTIMATE


	Cost relationships between site disciplines such as civil, irrigation, and environmental systems

	Itemized cost program and unit pricing with professional estimator or general contractor

	Relationship of site work budget to overall project budget, with prime consultant



MUNICIPAL AND OTHER GOVERNMENTAL APPROVAL AGENCIES


	Code review and compliance verification

	Certification of completion and compliance with associated reviews and official letter or stamping/signature of approval on drawings and specifications



ADDITIONAL COORDINATION


	Submittal and review of DD set with owner; identification of any additional or special requirements

	Notification of owner, design review committee, or other review and approval agency, by letter, of completion of and compliance with requirements for Design Development and progression into Construction Documentation

	Work limit lines, coordinated with civil engineer, architect, and client

	Definition of all materials, components, and systems. Coordinate material properties and availability with suppliers.






DESIGN DEVELOPMENT COMPONENTS

The following components of the Design Development documentation package comprise a comprehensive, sequentially ordered set of deliverables. While the list should be viewed as a complete and necessary set of processes and documents, some project circumstances—such as size and level of complexity—may suggest the consolidation of selected sheets. For example, on sites that require significant demolition but minor tree protection, tree protection requirements may be shown on the Site Demolition Plan.

These components are defined in much greater detail in Section Three, Guidelines and Best Practices.


	Establish a  Cover Sheet for the documents that communicates the project name and consultant team and that illustrates a well-defined view of the design development proposal.

	Develop an annotated  Site Reference Plan to illustrate the overall project and its immediate context, with a sheet dedicated to hardscape improvements and another sheet dedicated to softscape improvements.

	Develop a  Site Key Plan to illustrate sheet series layout.

	Develop a  General Information Sheet to provide a preview of general project construction parameters expected within the Construction Documents.

	Collaborate with the civil engineer to determine and illustrate temporary and permanent measures to protect against soil erosion and sedimentation on the  Erosion and Sedimentation Control Plan.

	Determine the primary work limits and measures to save and protect existing landscapes on the  Plant Protection and Removal Plan and identify those plants which are to be removed or transplanted.

	 Graphically itemize on the  Site Demolition Plan the disposition of all existing elements to remain, be removed, or be salvaged.

	 Use Construction Document –level plan symbols and hatches to illustrate all proposed materials and components on the  Site Materials Plan.

	 Define the intended Construction Document layout intent and the key dimensional considerations on the  Site Layout Plan.

	 Develop  Enlargement Plans of typical and unique plan areas that require more elaboration at a minimum scale of 1" = 10'. Finalize decisions on material choices, drainage patterns and locations of drain inlets, light fixtures, and interfaces with other elements.

	 Establish the primary elevations, slopes, and level changes. Show associated walls, steps, embankments, and drainage structures on the  Landscape or Site Grading and Drainage Plan. Define sustainable water management practices.

	 Illustrate key or specialized grading intentions with selective  Grading Sections.

	 Collaborate with a lighting designer to determine the locations of  all site lighting components on the  Site or Landscape Lighting Plan. Include a description of the design intent and intended illumination levels.

	 Develop interdisciplinary  Composite Sections of all representative areas showing material and component interfaces, and preliminary detailing, including below-grade conditions.

	 Complete  Elevations of all wall faces for an understanding of jointing patterns, cap relationships, top-of-wall elevations, railings and guardrails, wall lights, and finish grades. Develop elevations for other typical or unique conditions.

	 Create a first pass set of  Site Details for every proposed component and system, as the foundation for the construction document details to be further developed. Generically define all forms, materials, finishes, and structural needs for future specific definition at Construction Documentation.

	 Prepare a  Planting Plan that defines locations and species of all trees, shrubs, groundcovers, perennials, and grasses with a system of symbols and annotation to be used for the construction documents. Confirm plant material availability by contacting nurseries in the project area.

	Prepare a  Site Soils Plan to identify preliminary locations of soil types in planting areas, including soils for trees, shrubs, and groundcovers.

	Prepare  Planting Details that illustrate the specific planting intent, derived from an understanding of the site soil and regional climatic conditions.

	Prepare or coordinate an  Irrigation Plan to define basic irrigation infrastructure requirements, locations and sizes for primary components, and general intentions for zone systems, for example, drip, spray, or rotary heads. Include key  irrigation details.

	Prepare a  Site Furnishings Plan, if necessary that uses a collection of symbols—drawn to scale—to dimensionally locate fixed components such as benches, trash receptacles, landscape pots, and ash urns.

	Prepare or coordinate  coordination drawings for elements such as fountains, pools, lakes, spas, and water features, including the physical requirements for the basins, walls, mechanical and electrical requirements and spaces for these, and the water effects for transmittal to and further development by consultants.

	Conduct comprehensive interdisciplinary coordination with full consultant team and prepare an  Unresolved issues list for final resolution during Construction Documentation.

	 Evaluate the Design Development proposal for compliance with all requirements, such as program, soils, legal, code, and client requirements. Itemize key  compliance actions as an unresolved issues list.

	 Prepare  Outline Specifications that communicate all materials, systems, and key execution requirements. Proprietary information and interdisciplinary coordination may take place at Construction Documentation.

	 Work with a professional cost estimator or contractor to prepare a DD-level  construction cost estimate for site work, separating civil improvements from work by the landscape architect.

	 Coordinate the preparation of  subconsultant drawings and specifications to describe work prepared by others retained by the landscape architect.






Notes


1 Patrick Quigley, Patrick B Quigley and Associates.
2 Best Practice.” Wikipedia. http://en.wikipedia.org/wiki/Best_practice.
3 Life-cycle cost is also used to describe and quantify the environmental impacts of a product over its lifetime, from the time of fabrication to disposal.
4 Bronson, Po, and Ashley Merryman. “The Creativity Crisis.” Newsweek, July 10, 2010.
5 Rose, Kenneth H. Project Quality Management: Why, What and How. Fort Lauderdale, FL: J. Ross Publishing, 2005. P 41





8 CONSTRUCTION DOCUMENTATION—  THE IMPLEMENTATION CONTRACT



PURPOSE AND OVERVIEW


Defining the Documents

The primary purpose of landscape architectural construction documents is to provide a clear, concise, and complete description of the contractual work scope between the owner and contractor. The contractual work scope includes all information necessary to organize and construct the work to precise standards of quality and workmanship. These are legal stipulations and, as such, those preparing them must avoid conflicting or ambiguous requirements.

The contractor is generally known as the general contractor, a legal, business organization (or entity) that contracts with another organization or individual (the owner) to construct the proposed improvements. Note that agreements between the owner and subcontractors do not usually exist. Agreements are normally arranged between the contractor and subcontractors. A subcontractor is an individual or business that signs a contract to perform part or all of the obligations of another’s contract.1

Note that the construction Documents include both drawings and specifications, and that these documents are components of a larger collection of documents known as the contract documents. Drawings show size and shape, quantities, locations, and relationships of physical elements to one another. Drawings should not describe building products or quality standards; this information is included in specifications. The Project Manual is one component of the Construction Documents. Specifications are one component of the Project Manual. The Project Manual is often erroneously referred to as the specifications. In addition to specifications, the Project Manual includes introductory information, procurement requirements, and contracting requirements.

The contract documents also include the contractual agreement between the owner and the contractor or, in alternative arrangements, between the owner and construction manager, or owner and design-builder, or owner and vendor for furniture, furnishings, and equipment. In some cases there may be a need for an agreement between a design-builder and contractor.

Procurement Requirements typically include the bid solicitation, instructions to bidders, available information, and bid forms. The Contracting Requirements section typically includes contracting forms, project forms, and Conditions of the Contract. These components are not the focus of this book and are well documented in the industry, particularly by the Construction Specifications Institute (CSI). The American Institute of Architects (AIA) also provides standard forms and a host of other contractually-related documents.



Purpose and Intent

If Design Development is about design decisions, then Construction Documentation is about communicating, coordinating, and confirming those decisions in a comprehensive fashion.

At this stage of the landscape architectural design and documentation process, the focus shifts from design to communicating all information necessary for bidding and construction.

Drawings, together with specifications, illustrate and verbally define exactly how construction should be executed. That requires an exhaustively accurate definition of the designed work scope, together with an itemization of all associated construction standards. Consequently, these documents should not be diagrammatic, abstract, or vague. Every requirement in the construction documents should be clear. “Clear” can be defined as measurable, quantifiable, or defined in a manner that can be evaluated objectively. The following examples distinguish satisfactory (clear) directives from unsatisfactory (unclear) directives.








Unclear Directive: Provide slope on tread.

Clear Directive: Slope tread at ¼" per foot.

Unclear Directive: Ensure that tree pits drain.

Clear Directive: Planting Percolation Test. A minimum of one test per development site is required. Additional tests may be needed as required by landscape architect or city arborist. Fill planting hole with water; provide drainage that is greater than 2-inches per hour. If percolation is less, one or more of the following mitigation measures must be implemented for tree planting (see Division 32, Soil Preparation).

Unclear Directive: Weld as necessary.

Clear Directive: Provide tee joint and continuous fillet weld as shown; grind smooth. Provide mock-up for review.






Preparation of the construction documents is an additive process, whereby more explicit information is overlaid to the Design Development base documents. The Design Development documents should depict final design forms and materials, over which implementation requirements are defined in the construction documents. Implementation requirements include dimensional precision, structural and other performance requirements, and interdisciplinary coordination.

This should be purely a production phase. A primary objective of the Construction Documentation phase is organizational clarity and completeness. The most successful documents are those that require little interpretation and are well understood. A comprehensive description of all project details allows equitably competitive bidding to take place, where no risky assumptions need to be made.



Common Shortcomings

Several primary shortcomings are common within landscape architectural construction documents. These problems generally result from a lack of commitment to or consistent application of principles, rather than from technical deficiencies. These particular deficiencies can lead to construction cost overruns and poorly built work that result from unclear or conflicting directives. These shortcomings are distinguished from errors, omissions, and insufficient information, widely reported as the most problematic concern.

Redundancy: When information is communicated in more than one location throughout the documents several potential problems arise. Finding information can be difficult if it is not located in a single predictable location. Making changes to the same information where it exists in multiple locations is both inefficient and subject to oversight. And, most problematic, when information is positioned in different locations, content often varies from location to location.

This issue may be the most difficult to consistently address and consequently is mishandled on the most widespread basis. It is often assumed that more information is better and that redundancy beneficially ensures that the reader will be able to readily locate information when it is available in multiple locations.

Notes on drawings are commonly repeated, for instance, from detail to detail. For example, when developing a subject detail such as a site furnishing, the landscape architect will sometimes provide detailed information concerning adjoining systems such as pavements. That is an inappropriate approach—the pavement system information should be communicated only in the pavement detail. A keynote reference for the pavement detail is adequate on the site furnishing detail. Other types of information are often repeated by the landscape architect. For example, spot elevations are sometimes shown on the landscape architects grading plan, wall elevations, and civil documents. This information should be shown in a single location, namely the grading plan, not on wall elevations also.

The most effective documents minimize redundancies and consequently may be graphically spare. Some critics suggest that the content of most document sets could potentially be reduced by 50 percent. The discipline required to communicate construction requirements without redundancy is much more challenging than the surplus information scenario. Economy of information begets economy of production and leads to lower design and possibly construction costs.

Discrepancy: In many cases, the same graphic content may be shown in multiple locations within the documents, as necessitated by interdisciplinary needs and composite drawing protocols. Discrepancies occur when designed elements must be included in multiple locations but are defined differently. This problem is most prevalent between disciplines and is largely derived from insufficient coordination between consultants.

For example, at over-structure conditions, a number of disciplines are likely to be involved with closely related improvements. Structural engineers, civil engineers, waterproofing consultants, and the landscape architect may all complete construction documentation within the same physical environment. Unfortunately, each of these four consultants may define these conditions differently, with inconsistencies between the structure, topping slab, waterproofing, protection, drainage, pavement setting systems, and finish course. In this case, it may be difficult for the contractor to determine which documents to follow. These conditions may result in bidding errors.

As inconsistencies between interdisciplinary drawings are problematic, discrepancies between drawings and specifications are similarly challenging. Discrepancies may occur where inaccurate references are made. Specifications often direct the contractor to information that should be included on the drawings, or drawings often refer to information that should be included in the specifications. These references are often incorrect or nonexistent. Similar discrepancies occur between drawings, specifications, and stated code or agency requirements.

Verbosity: Loading drawings with extraneous notes or using more language than necessary to define intent and associated requirements can result in confusion, misinterpretation, or lead to errors.. As a rule, notes on drawings should be used to identify materials or components, not describe them. Descriptions belong in specifications. Lengthy notes that address issues of quality, performance, or process should not be included on drawings but should be included in specifications.

Both graphically and verbally, “saying the most with the least amount of information” is a key principle in the construction documentation process (See Chapter 2, Documentation Principles).

Verbosity often results when specification language is applied on drawings. The Construction Specifications Institute addresses this issue in their Project Resource Manual. Note the recommendation for both concise and generic wording, as exemplified in the use of “unit pavers” rather than “brick pavers.”


A particular material or component may appear many times throughout the drawings but is specified in only one location. In order to simplify and coordinate the documentation process, only generic notes should be used on the drawings to identify, but not describe, a material or component. Overly detailed notes may obscure the drawings and increase the possibility of inconsistencies and duplications. Detailed written information should be reserved for the specifications so that minor changes during development of the documents can be accommodated by revising only the specifications. For example, if the drawings have been noted to include concrete pavers, a design decision changing to brick pavers would necessitate finding and changing several drawing notes as well as the specifications. However, if the drawings had indicated only unit pavers, those notes would be unaffected by the change, and only the specifications would have to be modified. Minimizing the number of required changes to written information on the drawings diminishes the opportunities for discrepancies among the various drawings and between the drawings and specifications.2






DOCUMENTATION CHARACTERIZATION

Construction Documents are oriented almost solely to a single audience,  the contractor(s) who will bid and build the project from the information contained within the documents. Secondarily, construction documents may be organized and oriented toward governmental or institutional approval agencies. More than any other phase, these deliverables should be simple, clear, precise, and not subject to multiple interpretations. Graphically rendered only to distinguish elements and materials, these documents are technical in nature, providing the reader with an unadorned depiction of what will be constructed.

These CD drawings should be organized with more explicit construction detail than Design Development documentation. That is the primary distinction between Design Development and Construction Documentation drawings. While the DD drawings are significantly technical in nature, they do not provide adequate information to construct the proposed landscape.

Several additional attributes characterize Construction Documentation.


Precise and Explicit

As described earlier, every requirement in the construction documents should be clear. “Clear” is characterized as measurable, quantifiable, or defined in a manner that can be evaluated objectively, precisely, and explicitly.

Distilled

construction documents must be distilled to their essence, ruthlessly concise, and to the point. All extraneous information must be eliminated.

Iterated

construction documents can never be completed satisfactorily on the first or even second pass. The process of cycling through the issuance, review, coordination, and revising of documents is fundamental to their improvement.

Coherent

“Coherent” refers to the logical and consistent organization of information. Information is located in predictable locations prevalent in design and construction industry standards.





CONSTRUCTION DOCUMENTATION  BEST PRACTICES

Key best practices are presented to facilitate the Construction Documentation process.


Best Practice: Standardized Formatting

Formatting construction documents is both a fundamental and essential exercise and, more than any other aspect of the documentation process, benefits immensely from standardized protocols. Formatting establishes organizational and operational clarity for the design team, enhancing documentation and coordination efficiencies and facilitating quality control. Predictable and consistent formatting, especially when derived from industry standards, also improves the likelihood that documents will be well understood by bidding contractors.

It is desirable to implement standardized formatting for project documentation. Formatting includes drawing sheet and set organization, drafting conventions, schedules, symbols, abbreviations, notation, and code conventions. Formatting standards also include guidelines for drawing plotting, which is inherently connected to the organization and formatting of the drawings themselves.


Reference Standards

The U.S. National CAD Standard serves as the best current standard for architectural document formatting. Landscape architects are encouraged to either apply these standards to their work or adapt the standards as part of an office or firm set of standards. Note that similar standards exist internationally, for example, in Australia, Britain, and elsewhere.


The National CAD Standard (NCS) is a consensus standard incorporating industry publications. It is comprised of interrelated standards, guidelines and tools for uniformly organizing and presenting facility drawing information. It is the only comprehensive standard for facility planning, design, construction, and operation drawings. NCS v4.0 is comprised of the National Institute of Building Sciences’ Foreword, Administration and Plotting Guidelines modules, the American Institute of Architect’s CAD Layer Guidelines module, and the Construction Specification Institute’s Uniform Drawing System modules. 3



New NCS versions are released periodically. A description of each component within the standard follows, as reported by The National Institute of Building Sciences.4



AIA CAD Layer Guidelines

These guidelines discuss layer name format, and provide exhaustive layer lists for over 20 types of layers. The layer module includes new layer lists for survey/mapping, geotechnical, civil, landscape, structural, fire protection, electrical, plumbing, mechanical, process, and telecommunications.5



Uniform Drawing System

“The Uniform Drawing System (UDS) is a standardized system for organizing and presenting building design information. This flexible resource is used to organize and manage construction drawings for virtually any project and project delivery method for the entire lifecycle of a facility.” 6 Elements of this system are highlighted below from the UDS.


Drawing Set Organization

Drawing set organization establishes set content and order, sheet identification, and file naming for a set of construction drawings.

Sheet Organization

Sheet organization provides the format for sheets—includes drawing, title block, and production reference areas and their content. It also includes a coordinate-based location system and preferred sheet sizes.

Schedules

Sets consistency in format, terminology and content. Additional guidelines include how to “build” a project-specific schedule and an organizational system for identifying and filing schedules.

Drafting Conventions

Addresses standard conventions used in drawings: drawing orientation, layout, symbols, material indications, line types, dimensions, drawing scale, diagrams, notation, and cross-referencing.

Terms and Abbreviations

Provides standard terms and standard abbreviations used in construction documents and specifications. It provides consistent spelling and terminology, standardizes abbreviations, and notes common usage.

Symbols
 
Addresses commonly used standard symbols, classifications, graphic representation, and organization for creating, understanding and fulfilling the intent of Construction documents. The symbols are categorized using MasterFormat™ 2004 numbers and titles for easy referencing. A product of a joint effort with the CADD/GIS Technology Center.

Notations

This area provides guidelines for notation classification, format, components, and location; use of notes; terminology; and linking to specifications.

Code Conventions

Identifies types of general regulatory information that should appear on drawings, locates code-related information in a set of drawings and provides standard graphic conventions. This tool can be used to expedite code review by designers and plan review authorities.

Plotting Guidelines

Provides grayscale, color, and line width and line type tables.

Voluntary adoption of the standards across the industry will improve the efficiency of building design, construction and management throughout the lifecycle of facilities. Adoption will benefit architects, engineers, contractors and building owners by establishing a common language for the building design and documentation process. Implementation of the NCS eliminates overhead costs that many organizations now incur trying to maintain proprietary office standards, training new staff in their use and coordinating proprietary office formats among various design consultants.7



NCS v4.0 provides the following improvements:8


	Expanded and reorganized CAD Layer Guidelines includes a new appendix with all groups and fields alphabetized into one easy to read list.

	 Updated Uniform Drawing System includes new and revised symbols for geotechnical, security, fire suppression, masonry, plaster, and other areas.

	 Completely rewritten Plotting Guidelines includes new tables—grayscale, color, and line width tables.







AIA CAD LAYER GUIDELINES

“These guidelines discuss layer name format, and provide exhaustive layer lists for over 20 types of layers. The Layer module includes layer lists for survey/mapping, geotechnical, civil, landscape, structural, fire protection, electrical, plumbing, mechanical, process and telecommunications.” 9



Organizational Protocols

Determine the appropriate level of documentation necessary for the project. Revise and supplement the overall organization of Design Development drawings as necessary. Coordinate the use of standard symbols.

Sheet organization, format, and composition will be important factors in achieving clear and complete documents. Consistent graphic symbols and text placement should be based upon the landscape architect’s CAD Standards.

Identify and evaluate matched sheet organization. Maintain identical site orientation and scale for each matched sheet. Determine potential relationships to sub-consultants sheets such as civil and irrigation.





BEST PRACTICE: CONFORMANCE REVIEW

Conformance generally refers to the complying with a fixed standard, regulation or requirement. Ultimately, conformance is measured and monitored on the built site, together with building performance.  A process known as commissioning “provides documented confirmation that building systems function according to criteria set forth in the project documents to satisfy the owner’s operational needs. Commissioning existing systems may require developing new functional criteria to address the owner’s current requirements for system performance.”10

In the Whole Building Design Guide, the National Institute of Building Sciences discusses document compliance and acceptance, suggesting  that


[C]ommissioning is all about good project documentation. The purpose of the commissioning documenting is to record the standards of performance for building systems and to verify that was is designed and is constructed meets those standards. Commissioning is a team effort to document the continuity of the project as it moves from one project phase to the next. In the planning and development phase of a project, planning and programming documents begin to define the owner’s requirements for. . . performance. When the entire project. . . is documented in a consistent manner an historical perspective is created that explains the iterative process of determining the agreed-to project requirements at each step of the [design] process. 11



Restated, preconstruction conformance must be evident in the construction documents before it can be commissioned in built form. As has been suggested that outcome relies upon precise documentation of specific intent throughout the design process. Ideally, most design intent is established clearly and measurably at Schematic Design. Conformance with this intent must be confirmed at the Design Development phase, prior to advancing into Construction Documentation. As promoted throughout this publication, the landscape architect must ensure that major design decisions have been resolved before executing Construction Documentation.

While that philosophy is important, it should not be taken for granted; conformance to all project requirements must be rigorously pursued and verified at the Construction Document phase. That process begins with conformance to client requirements. Primary client requirements include program, budget, and performance. Some firms pursue these requirements by asking their clients to identify critical success factors—those measures that must be completed satisfactorily for the project to be successful. Other firms may identify owner’s Project Requirements, as outlined by the National Institute of Building Sciences in the Whole Building Design Guide.12

A host of important documents and resources serves a potentially useful role in the process of evaluating conformance. Conformance should also be measured against design team objectives; design review comments; regulatory requirements, including those of the local fire marshal; the soils/geotechnical report, including recommendations for pavement, walls and other structural design; and any other stated measures or requirements that encompass the basis of design.

The conformance process requires a rigorous determination and examination of all applicable codes and necessary approval agencies. Requirements of each agency and code section should be summarized in a memo distributed to the design team.

During the design and documentation process a host of issues, large and small, will be identified and addressed. Many of these issues will be derived from the review of interim document issuances. Regardless of the source of the identified issues, they must be properly recorded and managed, that is, addressed satisfactorily. Proper records include Design Review Comments, Submittal Review Comments and an Issues Log/Report.

In summary, landscape architectural documents should conform to the following requirements:


	Conformance with design intent, recorded as the basis of design

	Conformance with program requirements, including specific facilities and attributes, sizes of spaces, number of people to be accommodated, and other requirements, including required parking

	Conformance with all applicable codes and agency approval requirements

	Resolution of all identified issues, including design review comments and client submittal review comments

	Conformance with any commissioning requirements





BEST PRACTICE: FORMALIZED DRAWING–SPECIFICATION COORDINATION

Coordination between drawings and specifications is one of the most essential construction document exercises. As the two primary components of the contract documents, drawings and specifications are designed with strictly distinctive roles and are meant to work in a complementary fashion. When these roles are muddled or misapplied the potential for errors, omissions, and conflicts rises considerably. The sheer volume and wide-ranging detail of the documents make coordination a prodigious and challenging exercise. Unfortunately, the practice sometimes receives much less attention than necessary by the landscape architect.

The coordination effort begins with a commitment to upholding key distinctions between drawings and specifications. The Construction Specifications Institute (CSI) offers a helpful set of guidelines in distinguishing the two documents:


The drawings and the specifications are complementary and both are needed to fully describe a construction project. The drawings show size, form, quantity, relationship, generic type and graphic representation of construction materials. The specifications define the qualitative requirements for products, materials and workmanship upon which the construction contract is based. The specifications also describe administrative procedures regarding both drawings and specifications. The drawings and specifications may separately describe limits of work or construction phases.13



By following these guidelines and maintaining the distinct role of the two documents, the landscape architect avoids misdirecting data to an unsuitable document. It is common for specification information to be mistakenly included on drawings, often as notes on construction details. That can result in the duplication of information between specifications and drawings, which often leads to conflicts. Intrinsically, the work of distinguishing specification content from drawing content is a self-coordinating practice if the guidelines described above are maintained.

Drawings and specifications should be developed concurrently, rather than sequentially. Formal processes for coordinating this relationship should be utilized. That begins with a comprehensive itemization of the proposed landscape architecture systems, components, and materials. That inventory should be organized by system type (such as pavements, planting, and lighting) in order to be sorted readily. The guidelines within this publication recommend and delineate the use of a master keynote list to define these systems. Each system, component, and material within the list should be correlated with a specification section, as part of the keynote list itself, as illustrated within this publication.

By formally recording intended relationships between drawn systems and specification requirements, the foundation of the coordination process is established. While the keynote system is recommended to record these relationships, firms may utilize other documentation formats. A Specification Takeoff Form is used by some to define every detail, the associated specification description and the specification section reference. Like the keynote format, this takeoff form helps to assure that every detail is coordinated with specifications.

Directed relationships between drawings and specifications should be limited to and consolidated within the keynote or comparable list. Similar notes directing the contractor from plans or details to specifications are not recommended throughout the drawings. Generic use of phrases such as “See specifications” should also be avoided as they are implicit and unnecessary.

Once the drawing-specification relationships are established, the work of developing, editing, and coordinating the content begins in earnest. Again, formal processes for coordinating content development are necessary in order to systematically address and monitor the myriad issues encountered in the drawing-specification interface. Standardized drawing–specification coordination checklists are integral to this process to establish a consistent and comprehensive frame of reference. These checklists are available in the industry. ARCOM, a company which developed Master Spec., provides extensive checklists as part of their specification libraries:14



	Drawing Coordination Checklist: A checklist of items to coordinate [individual] section[s] with the drawings.

	Specification Coordination Checklist: Checklist of items to coordinate [individual] section[s] with other sections.





Firms may develop and utilize custom checklists to suit regional practices or lessons learned from specialized practice experiences. These checklists should be explicitly detailed, rather than generally oriented. In some cases, coordination checklists may be connected to individual specification sections. Example coordination prompts follow:



	 General Notes: Review general notes on drawings to correspond to and avoid conflict with Division One requirements.

	 Specified Construction Mock-Ups: If retaining mock-up, indicate location, size, and other details of mock-ups on drawings or by inserts.

	 Specified Concrete Pavement Finishes: Coordinate slab finishes with a finish schedule or indicate location of each on drawings.





As the construction documents proceed through quality control reviews and iterative development, detailed drawing–specification coordination issues will be identified. These issues should be diligently recorded, managed, and resolved. Accordingly, firms should develop and utilize specification issue tracking records or forms. The forms should itemize and briefly describe each issue and associated specification section, page, and paragraph, including personnel assignments for each issue.

The role of formal tracking and recording devices such as checklists and issue tracking forms is reinforced by Mark Kalin and others in Construction Specifications Writing: Principles and Procedures.15 The authors suggest that these tools should be used to ensure that:


	Necessary items are identified appropriately in the drawings and specifications. Specified items need to be consistent with indications on the drawings.
[For example, if sandblasted and broom finished concrete are indicated on the drawings, the specifications should not include alternative concrete finishing requirements.]


	Specified product names and series, models, and catalog numbers are correct.

	Drawings and specifications do not contain duplicate information and conflicting information. Specifications supplement and amplify information shown on the drawings, but they should not repeat the information. The Stone Paving specification section should describe the specific material associated with each generic type indicated on the drawings.
[For example, the drawings may indicate different stone paving types with symbols and keynotes, generically indicating “Stone Paving Type 1,” Stone Paving Type 2,” etc.]


	Cross-references in the specifications are correct, especially for the use of section numbers and titles for related work specified in other sections. Sometimes, references are made to specification sections that do not exist.

	Referenced standards are correct and applicable. Industry associations change document names. Standards are superseded or withdrawn.

	Manufacturers’ names are correct and contact information is correct. The business world is in constant change as are corporate names, addresses, and telephone numbers.





BEST PRACTICE: GRAPHIC DILIGENCE

Construction documents require consistency and accuracy for bidding purposes. They also require the application of a number of rules or guidelines. While Section 3 of this publication defines graphic requirements for individual sheets, additional rules of thumb are offered below.


Graphic Rules of Thumb for Design Development and Construction Documentation


Plans Size and Scale

Drawing sheet size should match those used by collaborating disciplines, for example, architects, engineers, even if drawings are not bound together in a single consolidated set.

Draw all site elements, details, and plans to exact scale. For example, if a wall cap is 24" wide, do not use an abstract wall symbol that is not scaled accurately. Select a scale that supports the type of information being communicated and allows those key elements to read graphically. For example, detailed hardscape layout plans may require architectural scales such as ¼;" = 1'-0" or 1/8" = 1'-0". That will allow detail such as jointing relationships to drainage structures to read clearly. Landscape-oriented grading plans can be completed at engineering scales such as 1" = 20'-0" or 1" = 10'-0".

Avoid mixing engineer and architecture scales on the same drawings.

Don’t use “not to scale” (NTS) in sizing drawings. The only instance when a not-to-scale drawing should be used is when it is reduced or enlarged for purposes separate from the Design Development or Construction Documentation contract. For example, a drawing may be excerpted from the Design Development documents to be used in a publication concerning a specialized technical topic.

Plans Graphics

Use the landscape architect’s CAD standards, including standard sheet size, title block layout, sheet border, drawing titles, scale graphic, north arrow, and so on.

Line Weight Hierarchy: The line weight hierarchy places equal emphasis on equally important components. Most important components such as buildings and three-dimensional site improvements should be most prominent.

Proposed construction should read more prominently than existing conditions. Existing conditions should be graphically screened or half-toned. Half-toning reduces black tones to perceived gray tones by turning black lines and fields into a series of dots that vary in size or spacing to achieve the desired gray tone. Digital half-toning is derived from traditional screening, whereby physical screens or “veils” were overlaid to original art work and subsequently copied via photographic processes.

Clear symbols: Avoid excessive detail and texture with symbols. Plans and details should be as simple as possible in order to be easy to read and follow. There is a tendency to overrender technical documents. Limit use of illustrative symbols and accessory entourage such as people. Focus on clear communication of information, rather than beautification. Use clear and distinct symbols and textures per the landscape architect’s Cad standards. Place emphasis on use of simple symbols to differentiate surfaces and materials, without compromising legibility of keynotes, dimensions, or other information.

Identification: Never include a line or other graphic on the drawing that is not identified. Identification occurs both with Detail keynotes and/or on legends.

North Arrow and Graphic Scale Bar: These elements should be consistently represented on every plan sheet prepared by the landscape architect, both graphically and locationally on the sheet. They are typically located in the lower-right corner of the drawing, outside the plan graphic itself. Alternatively, they may be located within the sheet title block or in the upper-right sheet corner. 

Legends: Several methods are used to identify site elements within the construction documents: by legend, or by association with industry standard graphics. All elements shown in plan and details should be represented in legends. Symbols used on drawings should precisely match those symbols shown on legends. A quality control review of legends on drawings will often find inconsistencies between legend and drawing symbols.

Annotation

Labeling and Keynotes: Labels are used to identify pertinent elements on a drawing. Keynotes, rather than written notes should be used as the primary labeling system. Keynotes are described within this publication and come in two forms: Detail keynotes and Reference keynotes.

Phrases and References: Avoid “by others,” “see specs,” “see architectural drawings,” and the like. Refer to particular numbers or specification sections. Verify that referenced information is provided in drawings or specifications for instance “Refer to Sheet A-2 for additional layout information at courtyard.” List and confirm all drawing references to specifications.

General Notes: Use general notes to cross-reference related drawings. Specifically enumerate related interdisciplinary drawings such as civil, architectural, mechanical, and electrical.

Notes: Limit the use of notes on drawings. Complete and clear drawings require few notes. Utilize specifications for notes except where used on drawings to refer to material or component relationships. Do not place specific product and manufacturer’s names and numbers on the plans or details; for instance, use “drain mat,” not “Enkamat.” These notes should be located in the specifications. Apply the same principle for notes related to strengths of materials and standards, such as 3,000 psi or 95 percent compaction.





Construction Documentation Components

The following components of the Construction Document package constitute a comprehensive, sequentially ordered set of deliverables. While the list should be viewed as a complete and necessary set of processes and documents, some project circumstances such as size and level of complexity may suggest either the consolidation or removal of selected sheets.


	 Establish a Cover Sheet for the documents that communicates key project title information, contents of the document set, the consultant team and illustrates the site location.

	 Develop an annotated Site Reference Plan to illustrate the overall project and its immediate context, together with any important contractor issues such as phasing, staging, or access. A separate Hardscape and Softscape Reference Plan should be prepared to depict associated improvements.

	 Develop a Key Plan to illustrate overall project and associated sheet layout when multiple sheets are required to cover the entire project site.

	 Develop a General Information Sheet to provide a comprehensive overview of general project construction and drawing parameters expected within the construction documents.

	 Determine the primary limits and measures to save and protect existing landscapes on the Plant Protection and Removal Plan, and identify those plants which are to be removed or transplanted.

	Graphically itemize on the Site Demolition Plan the disposition of all existing elements to remain, be removed or be salvaged.

	Use comprehensively developed detail keynotes, plan symbols, and hatches to illustrate all proposed materials and components on the Site Materials Plan.

	Utilize a hierarchical and well-integrated layout system to position all proposed site improvements on the Site Layout Plan.

	Comprehensively define elevations for all pavements, walls, steps, ramps, embankments, and drainage structures on the Site Grading and Drainage Plan. Define sustainable water management practices such as infiltration basins and water-quality devices.

	Illustrate key or specialized grading intentions with selective Grading sections.

	Define locations of all site lighting components on the Site Lighting Plan. Use keynotes to reference all lighting construction details.

	Develop interdisciplinary site composite sections of all representative areas showing material and component interfaces and detailing, including below-grade conditions.

	Complete Elevations of all wall faces, defining jointing patterns, cap relationships, top of wall elevations, railings and guardrails, wall lights, and finish grades. Develop elevations for other typical or unique conditions.

	Finalize a well-iterated set of site details for every proposed component and system. Generically define all forms, materials, finishes and structural requirements.

	Prepare a Planting Plan that defines locations and species of all trees, shrubs, groundcovers, perennials, and grasses with a system of symbols and annotation. Use keynotes to reference all planting construction details.
 Planting Plans should be divided into a Tree Planting Plan series and Shrub and Groundcover Planting Plan series to depict associated improvements. For simple projects all plants can be represented within one Planting Plan.


	Prepare a Site Soils Plan that defines the location and types of proposed planting soils with a system of symbols and annotation. Use keynotes to reference all proposed site soil construction details.

	Prepare planting details that illustrate the planting requirements derived from an understanding of the site soil and regional climatic conditions.

	Coordinate or Prepare an Irrigation Plan to comprehensively define all irrigation infrastructure requirements, locations, and sizes for all components, and plan layout for each irrigation zone, for example, drip, spray, or rotary heads. Include irrigation details.

	If necessary, Prepare a Site Furnishings Plan that uses a collection of symbols, drawn to scale, to dimensionally locate fixed components such as benches, trash receptacles, landscape pots and ash urns.

	Utilize subconsultant drawings for scope of services outside the landscape architect’s realm, including but not limited to elements such as fountains, pools, lakes, water features, irrigation system, engineering, art or sculpture, and so on.

	Collaborate with the civil engineer to determine and illustrate temporary and permanent measures to protect against soil erosion and sedimentation on the Erosion and Sedimentation Control Plan.



The following items are important considerations during preparation of construction documents:


	Develop Enlargement Plans of every typical plan area at a minimum scale of 1"=10' scale, or 1:100 or 1:50 in metric scale. Finalize decisions on material choices, drainage patterns, locations of drain inlets, light fixtures, and interfaces with other elements.

	Conduct comprehensive interdisciplinary coordination with the full consultant team and prepare an Unresolved issues list for final resolution during Construction Documentation.

	Review the construction documents proposal for compliance with all requirements (such as program, accessibility, soils, legal, code, and client requirements). Itemize key compliance actions as an unresolved issues list.

	Prepare final Specifications that communicate all materials, systems and key execution requirements. Include proprietary information and conduct full interdisciplinary coordination. Specification should include the technical specifications (Divisions 02–33) and General Requirements (Division 01). The landscape architect should coordinate with the client, other agencies, or jurisdiction(s) as necessary on the preparation of the project manual, including procurement and contracting requirements.

	Work with a professional cost estimator or contractor to prepare a detailed construction cost estimate for all work under contract including work performed by sub-consultants.
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9  KEY DOCUMENTATION PRACTICES


Well-prepared landscape architecture documents are foundational to well-built work. It is essential that the landscape architect understand the level of effort required to properly convey design intent at each stage of the design and documentation process. This section itemizes content recommendations for documents at each phase of the design and documentation process, from Pre-Design through Construction Documentation. These guidelines and best practices represent a baseline set of recommendations and may vary in application depending on the requirements of the project, governing jurisdiction, or unique requirements of the client. However, they represent minimum practices that should be considered on every project. 

Within the documentation process, fundamental practices are used to guide the organization and communication of content. These practices are based upon the notion that Preliminary Design, which includes Pre-Design through Schematic Design, is more graphic or illustrative in nature, while Design Development and Construction Documentation are more graphically-and content-technical. Consequently, documentation requirements become more rigorous as the landscape architect advances through the design process toward construction documentation. Note that this process culminates in a legal contract between the owner and contractor, with the landscape architecture documents serving as components of this contract; hence their reference as  Contract Documents.

Broad organizational and operational principles have been itemized within Chapters Two and Three. The practices defined below represent the fundamental technical foundation upon which landscape architectural documents should be developed. The topics to be discussed include the following:


	Digital Organization

	Composition of a Document Set

	Keynoting and Reference Noting System

	Graphic Symbol System

	Drawing and Specification Relationships




DIGITAL ORGANIZATION

Critical to the success of any project is efficiency in preparing documentation. By utilizing consistent organizational protocols for each project, the landscape architect can focus on design and deliver a project that meets the client’s needs. These Documentation Standards and Best Practices were developed with this in mind, so consistency and expectations for content are firmly established. A summary of key digital organization elements for a typical project is offered below.

(Note: The landscape architect’s CAD Standards Manual shall be considered a complementary manual and shall be used in conjunction with these guidelines. The CAD Standards Manual defines and describes the automated systems required to adequately depict the graphics for proper project documentation.)

ORGANIZATIONAL STRUCTURE


	Folder Structure

	File Naming Conventions

	Layer Naming and Organization

	Labeling

	Plotting and Plot Styles




Folder Structure

Every project should follow folder structure standards, for efficiency and consistency. To ensure proper execution, it is important for the landscape architect to engage in regular file maintenance. This effort should be considered a regular component of the project work scope and include the following practices: locating files in their proper place; using correct naming conventions; creating record copies at project milestones; and updating subconsultant “X-references.” All of these practices are integral to the digital documentation process. Below is the recommended subfolder structure within the D-CAD folder within a project’s overall folder structure. The subfolders are organized to differentiate between source and active status files within these headings.


	00. History

	01. Primary

	02. Sheets

	03. X-refs

	04. Details

	05. Studies

	06. XConsult



Drawings in subfolders 00–05 are generated by the landscape architect. Drawings in subfolder 06 are generated by subconsultants or other project consultants. Drawings in subfolder 00 are a record of the project and do not represent the current design. These project records may occur at defined project milestones or prior to major project advances or revisions. This serves as a means of capturing that record in the case that it is necessary to recover any historic information. Also, when a file is no longer relevant, subfolder 00 can be used as a location to "cut" those files into. Finally, subfolders 01 – 06 are used for active files. An active file contains the latest (current) project CAD information.

Following is a brief description of each of the “active file” subfolders within D-CAD:

01. Primary

This subfolder contains “model” files, that is, linework drawings in model space that represent actual “things” in the real world, for example, furnishings, pavement, walls, topography, and plants. Labels, dimensions, and notes are not physical real world objects and, therefore, should not be located in these files. Those elements should be positioned on sheets as described in Section 02, Sheets. Each file should be graphically clean (no extraneous information) so errors are not be transferred into x-referenced files. For this reason, these files should not include information in the layout tabs. 

Files should be named according to basic file-naming conventions found within the landscape architect’s CAD Standards Manual and should convey the information contained therein. The references below illustrate example naming conventions. 

LA -0000-DEMO contains linework, hatches, and/or symbols associated with site demolition

LA -0000-MAT contains linework and/or symbols associated with site materials or hardscape improvements

LA -0000-MAT-HATCH contains boundaries and/or hatches associated with the site materials or hardscape improvements

LA -0000-GRAD contains linework, hatches and/or symbols associated with site grading

LA -0000-LIGHT contains linework, hatches, and/or symbols associated with site lighting

LA -0000-TREE contains linework and/or symbols associated with tree planting

LA -0000-SHRUB contains linework, hatches, and/or symbols associated with shrub and groundcover planting

Model files are only created as necessary for each project.

02. Sheets

Every landscape architecture project should be organized as plottable sheets in a file separate from the model file. This will improve performance and avoid impacting any sheets to which a model file may be referenced. Sheet files should be named according to the basic file naming convention found within the landscape architect’s CAD Standards Manual. The references that follow illustrate examples of naming conventions.

LA -0000-L2-Demo

LA -0000-L3-Materials

LA -0000-L4-Layout

All annotations (text, Keynotes, Reference Notes, labels, etc.) should be placed in paper space. However, all dimensions should be placed in model space. If a sheet series contains multiple sheets, separate tabs should be created for each sheet. For example, if the Site Materials Series file, LA -0000-L3-Materials, includes four sheets in the series, the following tabs would be created within dw-0000-L3-Materials: L3-01, L3-02, L3-03, and L3-04.

Sheet .dwg files are created as new files, by using the appropriate CAD template (.dwt) file and “save as” in accordance to criteria stated herein. CAD files (landscape architect-created and those provided by consultants with the landscape architect processing) are then cross-referenced into either the model space or the paper space in accordance with requirements in the landscape architect’s CAD Manual and for that particular sheet series to depict required baseline content. Annotation, e.g., Keynotes, Reference Notes or plant callouts, as described herein, are then provided to convey final design and technical direction.

03. X-refs

These files are generally created to contain the following types of referenced information:


	Notes

	Legends

	Annotations

	Schedules

	Title Blocks

	Site Detail Keynotes List

	Site Reference Notes List

	Matchlines

	Limit of Project Scope of Work Line

	Key Maps

	Sheet Layout Boundary Boxes



Cross-reference files should be named according to the basic file-naming convention found within the landscape architect’s CAD Standards Manual. Note that the series to which the reference pertains should be represented in capital letters after the project number so the list can be sorted by series and group pertinent files together. Files that will appear on multiple series, like matchlines, limit of project work, or keynotes, should have a ‘0’ as the series name so they will sort to the top. For large projects that have series title blocks, “TITLE” should be provided in the series name so they are grouped together. For example:

LA-0000-0-Key Plan.dwg

LA -0000-0-Matchlines.dwg

LA -0000-DEMO-legend.dwg

LA -0000-MAT-sched.dwg

LA -0000-GRAD-supp notes.dwg

LA-0000-TITLE-tree.dwg

04. Details

Every detail should be drawn at 1:1 scale, whereby 1-unit equals 1-inch. The details folder should be composed with subfolders, organizing details according to the systems represented in the Site Detail Keynote list. Individual detail files should be identified as simply as possible and correlate to the keynote name. For example, Concrete Paving Type 1.dwg, Stone Paving Type 1.dwg, Wood Decking Section.dwg, and so on. Keynote numbers should not be part of the naming system as they may change during the project.

05. Studies

During the design process it is often necessary to complete study vignettes, quantity takeoffs, temporary drawings, or other types of drawings that do not fit within the defined folder structure. These files should be named to reflect included content but should also be brief and align with naming conventions, for example, 500 scale precedents.dwg, LA-Diagrams, housing products.dwg, quantity takeoff.dwg, and so on.

06. XCONSULT

Files generated by other disciplines should be located in this folder, whether from subconsultants or other consultants to the client, or from the client directly. However, before being positioned in this folder, every file from an external source should be first saved in the C-Source Data folder to save the original condition and then “cleaned” and renamed in accordance with the landscape architect’s CAD Standards Manual to maximize efficiency and compatibility.



File-Naming Conventions

CAD files should be named to readily identify the source of the file, the project, and the type of information contained in the file. For example, for files created by the landscape architect, they should be labeled LA-0000-Demo.dwg, LA -0000-Materials.dwg, LA -0000-Tree Pltg.dwg, and so on. For subconsultant or consultant files, they should be labeled ABCD-0000-Survey.dwg, ABCD-0000-Util.dwg, ABCD-0000-Irrig.dwg, etc. where ABCD is a 3 or 4 letter abbreviation of the subconsultant or consultant firm name. 



Layer Naming and Organization

Layers are the foundation of the CAD file structure and diligent organization and use of them is critical for maintaining an efficient drawing file. Principles and protocols described below should be applied when creating and using a CAD drawing file. The landscape architect should also consult the landscape architect’s CAD Standards Manual for samples of typical series drawings layers. 

A new layer should be created when data can be isolated or can be grouped according to one of the following criteria: type of information, for example, roads, buildings, or utilities; or a graphic representation, that is, where components of systems can be separated into multiple layers to adequately describe them. For example, instead of one layer for ROADS, multiple layers may be created for the components—asphalt paving, gutter pan, face of curb, and back of curb. Varied content or graphic information should not be located on the same layer.

Layer 0 should never be turned off, frozen, or used for linework. The layer color should always remain “white” and linetype should be “continuous.”

The layer “Defpoints” should not be used by the landscape architect. It is used for background actions and information tracking, which causes it to behave unlike any other layer. If it is necessary to create a layer for non-plot items, do so by creating specific content-named layers and utilize the on/off, frozen, and/or no-plot options within the Layer Manager dialog box.

Create a layer for cross-references. It is recommended that external reference drawings be placed on a layer titled “LA xrefs” and reference images on a layer titled “LA-image” for consistency and ease of management. 

Always use layer color, linetype, and lineweight. Overriding a layer’s settings for these drawing entities should be avoided. Layer settings should always be organized “By Layer.”

The following information should be displayed, in the following order, when creating layer names:


	Author/creator of the data (for landscape architect-generated files, this will be identified by a “la” in the layer name)

	Secondary data division (e.g., roads, walls, paving, etc.)

	Tertiary data division (e.g., face of curb, back of curb, pan, type, boundary, hatch, etc.)



When creating layer names, consider the following:


	Not all layer descriptors are necessary. Create layer names that are simple yet extensive enough to describe the content on that layer.

	 Consider how the data will be used, what types of data should be grouped together, and what data is subservient to others.

	Parameters of a layer name should be separated by using the hyphen symbol, for example, LA-road-back of curb, LA-pave-edge, LA-pave-conc-htch.





Labeling

Upon successful organization of folders and files, digital organization may proceed with the placement of annotations. This is often referred to as labeling and includes both annotations and leader lines. Utilize “keep it simple” and the Construction Specification Institute's (CSI) “say it once and say it in the right location” principles for organizing sheet content. “Keep it simple” refers to a process whereby exhaustive notes and annotations are replaced by Keynotes and Reference Notes, reducing opportunities for redundancy and errors or omissions. By utilizing graphic symbols and a keynote system, drawing clarity is enhanced and annotation is found in one location only, for ease of reference and editing. Items are not exhaustively labeled. Rather they are strategically labeled so at least one graphic element for each proposed system is clearly referenced. 

Where graphic elements are duplicated across a sheet, the term “TYP” is commonly added after the Keynote or Reference Note to indicate a repetitive or typical condition. Also, where labeling a string of elements, the label should be placed either at beginning or end of the string, never in the middle. Finally, labels should never cross sheet matchlines. When labeling planting plans, each tree or shrub or series of trees, shrubs, or groundcover planting beds should be labeled in accordance with the landscape architect’s CAD Standards Manual and the guidelines provided earlier.

The leader line works integrally with the label itself. Labeling and leader-line organization should follow a consistently applied set of practices. Poorly organized labeling can be distracting and compromise the legibility of the documents. The landscape architect should utilize a consistent approach to labeling with the use of leader lines at 60-, 120-, 210-, or 330-degree angles. Ninety-and 180-degree angles can also be used but should be used sparingly, as these angles can conflict with geometries depicted in the design. When organizing labels (annotations and leaders) on a sheet, cluster and align (justify) labels where possible. This helps to focus the reader and promotes clarity in the drawing. Alignment can occur vertically, horizontally, or on an angle. Also, position labels close to the graphic, with a consistent distance for each note. Excessively extended leader lines are difficult to follow and should be avoided.


[image: Image shows sample site detail keynote, site reference note, and plant callout labeling at prescribed angles. A central vertical line has 10 labels with two connected at the top, six in the middle and two at the bottom.]

Top: Sample Site Detail Keynote Labeling at Prescribed Angles 

Middle: Sample Site Reference Note Labeling at Prescribed Angles

Bottom: Sample Plant Callouts Labeling at Prescribed Angles



Sample Labeling Methods with Keynotes


[image: Image shows example of correct labeling methods. The items in the image are labeled in a proper pattern and at specified angles.]

Example of Correct Labeling Methods




[image: Image shows example of poor labeling methods. The items in the image are labeled at random angles following no particular pattern.]

Example of Poor Labeling Methods





Plotting and Plot Styles

Plotting should be conducted in accordance with the protocols established in the landscape architect’s CAD Standards Manual. Most design firms have established guidelines for printing to plotters, including .dwf files and .pdf files for the full range of architectural sheet sizes and custom sizes. These are available in the pull-down menu when utilizing the Page Setup Manager for a layout tab. When plotting, it is important to verify that the appropriate layers are turned on and “plottable” within your files, the correct combination of files is incorporated into the drawing, the Page Setup Manager has been activated and set to the appropriate settings, and the appropriate Plot Style has been selected. A Plot Style refers to a .ctb file that correlates CAD’s pens (colors) with prescribed line weights (widths or thicknesses). This is commonly referred to as pen settings. CAD includes 255 available pens that can be assigned a line weight. Most design firms do not use all 255 available pens. For standard black and white printing, some firms typically use the first 15 pens and the 250 series pens for screening. Other pens print in their designated colors. Landscape architects should refer to and become familiar with the landscape architect’s “CAD Standards Plot Style Reference Chart” for additional information prior to beginning any CAD assignments. 

In some instances, the landscape architect may not be contracted as the lead consultant or may not lead the CAD implementation and consequently will need to utilize a subconsultant’s or consultant’s pen settings. In this case, it is best to request this file as soon as possible in order to understand the parameters, for example, pens that can be used and their associated line weights for creating CAD files. Some firms use all 255 pens to give their draftsmen multiple options for a .25mm or .35mm line weight instead of only one or two, as is the case with some landscape architect’s settings. 




COMPOSITION OF A DOCUMENT SET

Organization of sheets within Conceptual Design, Schematic Design, and Design Development and Construction Documentation sets should generally be standardized within the design firm, for consistency and to maintain established logic. Variations in sheet content and organization do occur across the profession. These variations should be derived from logic aimed at improving documentation quality, rather than merely improving preparation efficiency. The recommended sheet organization defined here is derived from surveys of senior landscape architects whose collective work represents dozens of professional design firms.




[image: Sample pen table shows many rows of vertical lines of different thicknesses. A number is written below each line.]

Sample Pen Table



Sheet organization within the architectural industry is often organized by “sheet series.” “Sheet series” generally refers to the collection of topically associated drawings within a design discipline. For example, within landscape architecture, one can typically expect to find site materials, site details, and site planting series. Sheet-numbering protocols are an important element of the system and should be consistently applied to all projects within the design firm. The sheet series system recommended here is designed to be flexible and accommodate various project needs. For very simple projects, the landscape architect may find opportunities to combine or consolidate drawings.

The following guidelines should be used to establish project sheet series for landscape architectural documents:


Presentation Logic

Sheets are organized within the document set with most plans generally preceding details. That familiarizes the contractor or other reader with the overall organization of the design proposal before encountering details. Likewise, composite sections and elevations should precede individual details as a means of presenting information in a logical sequence. In some specialized cases, however, plans and details are separately grouped within the set, as with planting plans and planting details.

There is growing interest amongst some design disciplines in organizing various drawings in groups, focusing on a unique area or element of the proposal. Different drawing types such as plans and details are consolidated in the same area of the documents for ease of reference and to provide a complete and consolidated description of the element or system. Engineers often group different drawing types on the same sheets to illustrate elements such as garage exhaust vents or elevator systems. Relationships between elements and drawings within the same area are sometimes referred to as “families” or drawing “communities.” 

In the most advanced applications, these relationships are applied with building information modeling (BIM) processes, where plans, sections, elevations, material, and finish schedules are digitally linked. Changes made in one drawing type are reflected as automated changes in associated drawings. While this technology is not the focus of this discussion, the grouping of related drawings may be considered by the landscape architect in complex plan areas or for components that would benefit from consolidated depiction by different drawing types. Examples include fountains, over-structure construction, wood decks, and site architecture such as trellises and guard houses.



Construction Sequence

The landscape architecture sheet series should ideally be organized to generally coincide with a typical site construction sequence so that the contractor can responsively organize associated means and methods. For example, Plant Protection and Removal should precede Site Demolition, which should precede the proposed construction of hardscape and softscape improvements. As part of this sequence, it is also very important that each type of information be placed in a single, expected location. Duplicate information or redundancy across different sheets is especially problematic when it is inconsistent or conflicting. This industry-lauded principle is discussed elsewhere in this book, and referred to by the Construction Specifications Institute (CSI) as “say it once and say it in the right location.” 



Mock-Ups

Landscape architecture projects vary in scale, work scope, and level of complexity, and consequently the organization of the documents may vary somewhat. The landscape architect should determine the ideal sheet organization as it suits project needs and circumstances. Small projects may allow some consolidation and simplification as noted here.

The document set should be graphically mocked up at the client proposal stage in order to prepare the fee estimate, deliverables schedule, and to gain a preliminary understanding of the extent of work to be completed. The mock-up set should be coordinated with closely aligned collaborators such as the civil engineer and irrigation system consultant (Additional information on the Mockup is provided in Chapter 7). The mock-up should include the approximate layout of scaled plans, including “matched” plan areas from sheet to sheet. Matched refers to the joining of plans on different sheets at a common and slightly overlapping boundary line. Plan sheet matching guidelines are provided later in this Chapter.



Numbering Protocols

Sheets are organized under an alpha-numeric prefix and numeric suffix system. The alpha-numeric prefix should always begin with the letter “L” for Landscape. All like drawings should be listed under the same prefix combination. For example, all Site Materials Plan sheets should be numbered with the L3 prefix. The number three in this prefix reference denotes the position of the series within the overall collection of series. Individual sheets within the series should be numbered sequentially by a two-digit suffix identification. A dash or a dot typically separates the prefix and suffix identification, that is, L3-01, L3-02, etc. or L3.01, L3.02, etc. 



Unused Series

As noted, sheet numbering protocols should be consistently applied on all projects within the firm. As a baseline protocol, if a series is unused (unnecessary), the complete series numbers should remain unchanged, rather than numerically shifted. Unnecessary sheets should be identified in the Sheet Index with either “Not Used at This Time” or “Refer to “x” Drawings,” where x represents the consultant, for example, civil engineer, architect, mechanical engineer, structural engineer, electrical engineer, and so forth.

Certain projects, clients, review agencies, regulatory jurisdictions, or lead consultants may require unused series to be deleted and series numbers made consecutive. In this case, the landscape architect may adjust the baseline protocol to comply with the custom requirement for the project but should return to the organizational standards for all other projects. 

Subconsultant Drawings:  Site-related drawings completed by collaborating disciplines should be incorporated within the landscape architect’s documents as supporting documentation after the landscape architectural sheets. These drawings should utilize the sheet series numbering conventions used on the landscape architecture drawings. Any required subconsultant drawings should follow the landscape architect’s drawings.

The subconsultant drawings are generally not organized to follow a typical construction sequence, but rather are organized with a set of logical interdisciplinary relationships. For example, civil engineering and irrigation system drawings are typically located to immediately follow landscape architecture drawings; electrical engineering, mechanical engineering and water feature design and engineering drawings are closely aligned to establish potential relationships between componentry and systems, and architectural and structural engineering drawings are paired in order to readily illustrate relationships in site buildings and other structures.

Supplemental or Resource Drawings:  Certified site/existing conditions surveys and geotechnical investigation reports are considered supplemental information and should not be included within the drawing set. They should be referenced in the General Notes on the General Information Sheet. Should the client or governing jurisdiction require their inclusion, ensure that the consultant providing these services provides a signed edition prepared and printed by them. Include these drawings or documents as a supplement to the package. 



Sheet Series

The sheet series below represents a guideline for a typical landscape architecture scope of work. The organization is recommended when the landscape architect is contracted as the prime design consultant. 

For Schematic Design, an index of sheets is defined below. Note that the index and associated drawing recommendations are subject to alternative perspectives to suit project circumstances. The recommendations below are oriented toward establishing a strong foundation for transitioning into Design Development and Construction Documentation phases.


SCHEMATIC DESIGN


	Cover

	Table of Contents

	Context Framework

	Sustainable Design Process

	Illustrative Site Plan

	Site Protection and Removal Plan

	Site Materials  Plan

	Materials Palette 

	Site Grading and Drainage Plan

	Planting Plan

	Planting Palette

	Illustrative Visualizations

	Preliminary Project Descriptions





Because there are a wide variety of landscape architectural project types, sizes, and complexity levels, two alternative indexes are included  for organizing projects in Design Development and Construction Documentation phases—one for small projects and one for large or complex projects. The landscape architect should determine which option best suits the project. 

Individual drawing series, for example, Site Materials Plan, Site Layout Plan, etc., are fully described later in this section. Recommended sheets for both “small” and “large” landscape architecture projects are outlined below.



Small Projects—DD/CD

Small projects are generally simpler in work scope, scale, and level of complexity. As a rule of thumb, if the landscape architect organizes matched plan drawings across the site and determines that the project can be geographically “covered” in six (6) or less sheets per drawing series, this can be considered a “small” project. Small project sheet series may include:


	Cover

	Hardscape Site Reference Plan

	Softscape Site Reference Plan

	Key Plan

	General Information Sheet(s)

	Plant Protection and Removal Plan(s)*

	Site Demolition Plan(s) **

	Site Materials Plan(s)

	Site Layout Plan

	Site Grading and Drainage Plan(s) **

	Site Lighting Plan(s) ***

	Site Details (including Site Composite Sections/Elevations)

	Tree Planting Plan(s) #

	Shrub and Groundcover Planting Plan(s) #

	Site Soils Plan(s)

	Planting Details





Large Projects—DD/CD

Large projects are typically more significant in work scope, scale and level of complexity. As a rule of thumb, if the landscape architect organizes matched plan drawings across the site and determines that the project requires seven (7) or more sheets per drawing series to geographically “cover” the site, this can generally be considered a “large” project. Large project sheet series may include:


	Cover

	Hardscape Site Reference Plan 

	Softscape Site Reference Plan 

	General Information Sheet(s)

	Plant Protection and Removal Key Plan and General Information Sheet *

	Plant Protection and Removal Plan(s) *

	Site Demolition Key Plan and General Information Sheet **

	Site Demolition Plan(s) **

	Site Materials Key Plan and General Information Sheet

	Site Material Plan(s)

	Site Layout Key Plan and General Information Sheet

	Site Layout and Dimensioning Plan(s)

	Site Grading and Drainage Key Plan and General Information Sheet **

	Site Grading and Drainage Plan(s) **

	Site Lighting Key Plan and General Information Sheet ***

	Site Lighting Plan(s) ***

	Site Details (including Site Composite Sections/Elevations)

	Tree Planting Key Plan and General Information Sheet #

	Tree Planting Plan(s) #

	Shrub and Groundcover Key Plan and General Information Sheet #

	Shrub and Groundcover Planting Plan(s) #

	Site Soils Key Plan and General Information Sheet

	Site Soils Plan(s)

	Planting Details



Notes:


	* Denotes plans that may be combined with Site Demolition Series Drawings.

	** Denotes plans that may be prepared by civil engineer.

	*** Denotes plans that may be prepared by lighting designer or electrical engineer.

	# Denotes plans that may be combined to create one series titled “Planting Plans."





Additional Drawings That May Be Required

The following drawings may be required for the project but are not currently in the recommended series list for either small projects or large projects. They are described in detail with graphic examples in Chapter 4: Pre-Design.


	Summary of Quantities Sheet(s)

	Site Materials Schedule(s)

	Site Preparation Plan(s)

	 Erosion and Sedimentation Control Plan(s)

	Site Furnishings Plan(s)

	Signage and Wayfinding Plans



Any additional sheets series should be added at the end of the primary series, where necessary. These include drawings completed by other subconsultants not listed below. 



Subconsultant Drawings

Regardless of the size of the landscape architecture project, all subconsultant series drawings will follow the landscape architecture series drawings. Subconsultants listed below are often subcontracted to the landscape architect, but not in all cases.

While a specific subconsultant drawing order is not proposed, there may be some logical ordering relationships within a project, for example, water feature design and engineering drawings may be positioned to immediately precede mechanical engineering drawings that define water feature mechanical systems. 

Listed here is a logical subconsultant drawing order for most landscape architecture projects: 


	Civil Engineering Drawings (civil engineering for roads and parking, site grading and drainage systems, site utilities, and erosion and sedimentation control)

	Irrigation System Drawings (landscape irrigation)

	Lighting and Electrical Engineering Drawings  (site lighting and electrical power for site lighting, landscape architecture improvements, irrigation, and any other site system requiring electricity)

	Mechanical Engineering Drawings (snowmelt systems and mechanical systems associated with pools or water feature)

	Water Feature Design and Engineering Drawings 

	Swimming Pool Design and Engineering Drawings

	Architectural Drawings (site architecture, for example, shelters, trellises, restrooms)

	Structural Engineering Drawings (structural engineering of site structures, for example, walls, stairs, foundations/footings, and reinforcement)

	Other Specialty Design and Engineering Drawings





Supplemental (Resource) Documents

Supplemental documents should be referenced and not included in the drawings. These are typically prepared under a separate contract between the owner and applicable consultant and provided to the landscape architect for his or her use in developing landscape architecture drawings. These include existing conditions surveys and geotechnical investigations and are typically included as Available Information within the Bid/Procurement Requirements.



Landscape Architect as Subconsultant

Note that on many projects, such as for a building or highway interchange, a larger and more diverse consultant team may be contracted by the client. These consultants will not likely report to the landscape architect, as they may not have a role in site development. These consultants are often contracted to an architect or engineer, serving as the prime consultant.

In this case, the prime design consultant will orchestrate and coordinate the overall organization of drawing sheets within the entire set, for all subconsultants, including the landscape architect. These consultants, and their subconsultants, may include a structural engineer, civil engineer, mechanical engineer, electrical engineer, and other specialists. 

When the landscape architect is not contracted as the lead or prime consultant and will be providing drawings within an architect’s or engineer’s drawing set, the landscape architect should only provide the Series Drawings under his contractual work scope. The landscape architect may have subconsultants, and in that case, the landscape architect may organize their drawings and those of their subconsultants as defined earlier. However, the landscape architect should utilize the prime consultant’s Cover Sheet.

It is the lead consultant’s responsibility to prepare the drawing set and establish the naming and numbering conventions. The landscape architect should coordinate with the lead consultant as required to ensure their information is adequately conveyed and redundancies within the set are eliminated. 

For projects where the landscape architect is not the lead consultant, the following depicts the traditional order of drawings, as defined by the U.S. National CAD Standards. Note that international standards may vary.


	Civil

	Landscape, including Irrigation System

	Electrical/Lighting

	Mechanical/Water Feature

	Architectural

	Structural






KEYNOTE SYSTEM—THE BACKBONE OF THE DOCUMENTS

Annotation of landscape architectural drawings has evolved as technology has improved and project complexity has grown. It has become increasingly >important for drawings to adequately convey the design intent. 

Drawings must be clear, concise, complete, and consistent to avoid overlap and redundancies. In order to bring clarity to the drawings and simplify where and how content is conveyed, keynoting systems are used. Keynoting shall include both Site Detail Keynotes and Site Reference Notes. 


Site Detail Keynotes

This system establishes direct links between graphic information shown on the drawings and associated requirements in the specifications. Keynotes minimize the extent of text used on the drawings without restricting the content itself. Drawing notations are identified by keynote symbols. Typically, notations with their respective keynote symbols are located on each sheet in a keynote legend, while only the keynote symbols are placed on the plan or detail drawing. Each keynote may be repeated on the drawing in a number of locations in order to adequately convey and reinforce intent. However, it is preferable to identify items in only several locations per drawing sheet and add “TYP” to describe the condition as typical. >

On the site details sheets, details should be organized to coincide with the master keynote list, with like details grouped as systems. Keynotes are organized according to “systems” incorporated in the project. A “system” is defined as a landscape site element and includes all of the components that make up that system as depicted on the plans, for example, concrete paving, which includes the finished paving surface and associated base and sub-base. The graphic that follows illustrates a suggested grouping of systems.




[image: Sample keynote drawing callout shows details under headings site detail keynotes, detail/sheet, related detail(s), and spec. section(s). A list of keynote headings is also given at the bottom of the callout.]

Site Detail Keynote Legend




[image: Sheet shows site detail keynote list. The list shows information such as site detail keynotes, detail/sheet, related detail(s), and spec. section(s). The keynotes are pavements, ramps, curbs, jointing, steps, site walls/embankments, site furniture, railing, barriers, fencing, site lighting, drainage, planting and landscape, and miscellaneous site features.]

Site Detail Keynote List



The materials description on the keynote list shall match the description used in other legends, lists, detail labels, and specifications, for consistency. Specification language should not be included on the legend or the keynote list. Finish, thickness, edge conditions, and other information should be included in specifications, and referenced to the plan legend and keynote list. For example, use the description “Stone Paving Type 1” on the graphic symbols legend and keynote list, and where warranted establish a schedule in the specifications to describe the specific properties or types referenced on the drawings. 

Keynotes should be used to define generic material systems, not distinguish related materials. For example, the keynote reference 1.1 may be used to define stone paving. The graphic symbols legend should then be used to distinguish Stone Paving Type 1 from Stone Paving Type 2.  It is important where a complex array of materials, setting systems and finishes are proposed that the graphic symbols legend is used to distinguish these attributes on the Drawings. The associated specification section, in this case, Section 096380 “Stone Flooring” will provide all the required written descriptions for these items, including administrative, product and installation criteria and requirements. 

An excerpt from a project Site Detail Keynote List and Site Materials Legend follows so the correlation between the two can be visualized.


[image: Keynote list and graphic symbols legend correlation diagram shows detail for keynote pavements, ramps, curbs. The site materials legend shows four rectangular boxes each with a shading of different pattern representing four different types of stone paving.]

Keynote List and Graphic Symbols Legend Correlation Diagram





Site Reference Notes

These notes are intended to communicate to the contractor instructional intentions that have historically been communicated as typed notes on drawings. If the Site Detail Keynotes represent the “nouns” of the plan documents, the Reference Notes represent the “verbs.” Words such as “align, provide, and verify” commonly begin these statements. These Site Reference Notes should be grouped by major sheet topics such as Demolition, Layout, Grading, and Planting.

Site Reference Notes should not include references to details, specifications, construction “systems” or bid items. Construction systems should be referenced in the site detail keynote list as described earlier.

Site Reference Notes are not intended to exhaustively communicate all instructions or requirements, as there are a number of sources in the Contract Documents that complement one another. Site Reference Notes should not duplicate or replicate specifications’ information. In general, Site Reference Notes designate drawing-based instructions that the contractor should follow during construction. These notes are directed at specific plan areas or elements that require the noted actions. General Notes should not be used as Site Reference Notes.

Example Site Reference Notes for each series are included below. Note that these notes do not represent a comprehensive set of instructions.


[image: Site reference note legend shows sample reference note drawing callout for “x” reference notes described through different annotations.]

Site Reference Note Legend



PLANT PROTECTION AND REMOVAL REFERENCE NOTES

(Note: For this series, because there are either none or very few “systems” that can be proposed, the Site Reference Notes are the primary means by which the scope of work is conveyed.)







	“Existing tree to remain. Do not disturb. Protect in place.”

	“Existing tree and stump to be removed.”

	“Existing landscape area to be removed.”

	“Existing utility box to remain. Do not disturb.”

	“Existing overhead power line to remain. Do not disturb.”

	“Strip, salvage, and stockpile topsoil."








SITE DEMOLITION REFERENCE NOTES

(Note: For this series, because there are either none or very few “systems” that can be proposed, the Site Reference Notes are the primary means by which the scope of work is conveyed.)







	“Existing tree to remain. Do not disturb. Protect-in-place."

	“Existing utility line to remain. Do not disturb.”

	“Existing electric line to be removed including any aggregate trenching. Coordinate with Utility Company as required.”

	“Existing concrete paving and aggregate bases to be removed and recycled.”

	“Existing stone curbing to be removed and salvaged for owner for reuse in project. Coordinate with Owner’s Rep on stockpile location.”








SITE MATERIALS REFERENCE NOTES

“PA = Planting Area. Refer to Planting Plans.”







	“Existing catch basin to remain. Do not disturb.”

	“Existing tree to remain. Do not disturb.”

	“Existing fire hydrant to remain. Do not disturb.”

	“Connect proposed pavement to existing pavement, as per joint details.”

	“Proposed improvements by others. N.I.C. Shown for reference only. Coordinate with Director, Public Works, as required.”








SITE LAYOUT REFERENCE NOTES







	“Final location to be determined in field under direction of landscape architect. Pathway to be staked per plan coordinates and verified by landscape architect prior to construction.”

	“Align with edge of building wall.”

	“Align with edge of existing patio paving.”

	“Center element on building column.”

	“Paving pattern to begin at threshold with full pieces and be centered on centerline of door.”

	“Paving pattern shall end with full pieces. Cut pieces shall be placed internally so as to maintain intended pattern/design intent.”

	“Baseline A is defined as the centerline of main entry door.”

	“Baseline B is defined as an extension of the Southwesterly pool building wall.”








SITE GRADING AND DRAINAGE REFERENCE NOTES







	“Existing tree to remain. Do not disturb.”

	“Existing fire hydrant to remain. Do not disturb.”

	“Tie into existing grade. Meet smoothly and evenly. Provide positive pitch to drains as required.”

	“Drainage swale. Pitch at 2 percent minimum.”

	“Blend top of slope smoothly to meet existing conditions.”








SITE LIGHTING REFERENCE NOTES







	“Existing tree to remain. Do not disturb.”

	“Approximate photometric footprint for 0.25 foot-candle of lumens.”

	“Light to be centered in wall, horizontally and vertically.”

	“Street light to align horizontally with existing street light on opposite side of street.”








TREE PLANTING REFERENCE NOTES







	“Existing tree to remain. Do not disturb.”

	“Existing overhead utility line to remain. Do not disturb. Not trees shall be planted under this line.”

	“Existing gas line to remain. Do not disturb. Trees shall be a minimum of 5' off edge of this line.”

	“Trees to align in both east–west and north–south directions.”

	“Existing utility box to remain. Do not disturb.”

	 Center tree on streetscape element line.








SHRUB AND GROUNDCOVER REFERENCE NOTES







	“Existing tree to remain. Do not disturb.” 

	“Coordinate shrub layout with existing utilities. Report conflicts to landscape architect.”

	“Carefully excavate shrub pits in vicinity of existing trees, without disturbing tree roots.”

	“Proposed edge of stream course. Avoid plantings below stream edge.”

	“Proposed backflow preventer. Avoid planting within defined access zone.”








SITE SOILS REFERENCE NOTES







	“Existing tree to remain. Do not disturb and do not place new planting soil within tree dripline.”

	“Finish new planting Soil Type 1 flush with adjacent hardscape paving.”

	“Align limits of planting soil with top of slope bank.”

	Limit of Soil Type 1 . Place Soil Type 2 so finish surface flush with Soil Type 1.











GRAPHIC SYMBOL SYSTEM

As discussed in Digital Organization, documentation is both a graphic and a technical endeavor. In order to properly convey design intent, it is important that the landscape architect understand the fundamental graphic symbols that are used in the documentation process. These symbols, in combination with proper line weight assignments, are critical to the successful depiction of project documents. A list of typical symbols used for most landscape architecture projects is itemized below, followed by a brief description and graphic representation of each. The symbols are classified as either graphic symbols or linetype symbols. The list is not intended to be exhaustive but rather identifies commonly used symbols.


Graphic Symbols

1. Revision Cloud and Callout: Used to designate/highlight changes in the project work, is typically a scalloped line drawn around the revision areas in the drawing. If a majority of the sheet is revised, the sheet number is clouded rather than the drawing, for simplicity. A revision triangle with correlating revision number accompanies the revision cloud. These are typically utilized during the bidding process to track Addenda and construction phase for either field changes or change orders.


[image: Graphic symbol for revision cloud and callout shows a rectangular box made of curved lines with a triangle labeled “x” attached to the bottom right corner.]

2. Enlargement Plan Reference: Used to designate areas of the drawing that are defined elsewhere within the documents at a larger scale. This symbol is typically a solid, bold, black box but can be a polygonal shape to more precisely define enlargement boundaries. The symbol is typically accompanied by a detail reference symbol (described below). On the smaller scale plan, where the enlargement plan reference is depicted, no labels or annotations within the box should be provided. That information should be provided on the enlargement plan only.


[image: Graphic symbol for enlargement plan reference shows a rectangular box with thick outline. Circles labeled “L3-08” and “4/L7-05” with text “or” between them are attached to the box.]

3. Detail Reference: Used to designate proposed landscape architecture system “details.” A detail is a graphic plan, section, elevation, or three-dimensional illustration (axonometric, perspective, etc.) that depicts the design and construction requirements of a proposed system, connection or transition. If the detail reference refers to a section drawing, an orientation arrow should be included and oriented toward the actual direction of sectional depiction. Detail references are typically indicated by a circle with an annotation reference to the corresponding detail number and sheet number, e.g., 1/L7-01, 3/L7-04. Stand-alone detail references are typically used in conjunction with enlargement plan references.


[image: Graphic symbol for detail reference shows a circle labeled “4/L7-05”. A line is attached to the circle through its diameter.]

4. Section Reference: Used to designate either composite sections or detail cross-sections on the series plans. These references include a detail reference and a graphic line/bar with section orientation arrow, which are filled solid black. The orientation arrow must be oriented toward the actual direction of the sectional drawing. Section References are placed on plans to illustrate areas where “cut-throughs” or sections are included in the document set. Section References are necessary where relationships, transitions, or connections to multiples systems are necessary to convey.


[image: Graphic symbol for section reference shows a triangle on left connected to a bigger triangle on the right. Both the triangles are shaded black. A circle labeled “3/L7-04” is kept over the bigger triangle such that diameter of the circle is along the line connecting the two triangles.]

5. Elevation Reference: Used to designate elevation drawings on the series plans. These references include a detail reference and a graphic line/bar with section orientation arrow, which are unfilled. The orientation arrow must be oriented toward the actual direction depicted in the elevation drawing. Elevation references are placed on plans to illustrate areas where “cut-throughs” are included in the document set. Elevation drawings typically include only content from finish grade and above, in other words, elevation drawings typically show above-grade conditions only.


[image: Graphic symbol for elevation reference shows a triangle on left connected to a bigger triangle on the right. A circle labeled “1/L7-01” is kept over the bigger triangle such that diameter of the circle is along the line connecting the two triangles.]

6. Matchline: Where multiple plan sheets are required to document a project, “matchlines” are necessary to orient the viewer to where adjacent information is located. These lines are typically thick, bold, black dashed lines and located on the perimeter of the sheets where “matching” is required. Some degree of plan to plan overlap is preferred with matchlines, to help the reader orient between plan sheets.


[image: Image described by surrounding text.]



Linetype Symbols

1. Property or Right of Way Line: Designates property boundaries and indicate limits of land ownership. This linetype is typically represented as a solid (continuous) line followed by a space, two-dashed (or dots) lines, a space, and then a solid line.


[image: Image described by surrounding text.]

2. Limit of Work Line: Defines the limits of the proposed work scope and any and all contractor work, for example, plant protection, site demolition, hardscape and softscape improvements, site lighting, and grading, and drainage. Limit of work should only be used where “entirety” of project is understood. Entirety shall mean understanding Contractor requirements, e.g., temporary trailer, parking, loading and unloading, staging, deliveries, etc. associated with the site. This linetype is typically represented as a short dashed line, medium width and screened back slightly.


[image: Image described by surrounding text.]

3. Easement Lines: Defines any easements or rights of way boundaries on a land parcel. This linetype is typically represented as a smaller dashed line, slightly larger in scale than the limit-of-work Line, but less than the matchline. There is no width or thickness applied to this linetype.


[image: Image described by surrounding text.]

4. Water Level Lines: Defines the flowline or water level of water bodies, for example, ponds, lakes, rivers, and streams. This linetype is typically represented as a solid line followed by a space and three-dashes or dots, a space and then a solid line.


[image: Image described by surrounding text.]

5. Centerlines: Defines the central axis or midpoint of a space or element, for example, a pathway, furniture, or light. This linetype is typically represented as a solid lined followed by a space, a single-dashed line or dot, a space and then a solid line.


[image: Image described by surrounding text.]

6. Utility Lines: Designates existing or proposed site utilities, above or below grade. This linetype is typically represented as a solid line interrupted by a text abbreviation of the designated utility, for example, “w” for water, “st” for storm sewer, “ss” sanitary sewer. Existing utilities are typically lighter line weights (pen settings), while proposed are typically bolder, that is, heavier or thicker. 


[image: Linetype symbol for utility lines shows a solid line interrupted by text “GAS” at many places.]

7. Topography Lines: Designates the three-dimensional, real-world elevations of a site. These lines graphically define the shape of the terrain/land surface. Existing and proposed topographic (contour) lines are depicted differently. Existing contours are typically represented as dashed lines whereas proposed contours are indicated by solid (continuous) lines. Contours are further defined by contour intervals. Every fifth contour line is typically referred to as an index contour. Index contours usually occur in multiples of five for 1-foot contour intervals, that is, 5, 10, 15, 20, and so on, and multiples of 10 for 2-foot contour intervals, that is, 10, 20, 30, and so forth. Existing index contours are typically displayed with a longer dashed line and proposed index contours are typically bolder solid lines. Contour labels are typically shown on the high (topographically) side of the contour line, but also may “break” the line. Contour labels for existing contours are shown within parentheses, “(x),” while proposed contour labels do not require parentheses, “x”.


[image: Image described by surrounding text.]




DRAWING AND SPECIFICATION RELATIONSHIPS

Landscape architecture project documentation includes both graphic drawings and written specifications. They are considered both complementary and integral to one another. One does not take precedence over the other and any discrepancies should be resolved  by the landscape architect. The development of both drawings and specifications should be considered a standard practice for the SD, DD, and CD phases of design and should progress consistently during each phase, beginning with the Schematic Design phase. They are developed in conjunction with one another. The Construction Specifications Institute (CSI) has established industry standards for this process, particularly regarding content, format, organization, and drawing-specification relationships. Preliminary Project Descriptions (PPDs) are recommended at the SD phase, outline specifications at the DD phase, and full specifications at the CD phase. These components are described here.


Drawings

Drawings are the primary means to convey design intent, as they show forms, sizes, locations, and relationships between components and materials. They include patterns and textures that may be best described graphically, rather than narratively within specifications. Drawings include plans, elevations, sections, section-elevations, plan-sections, three-dimensional drawings, diagrams, schedules, and charts. Most drawings within the landscape architectural documents are grouped as either plans or details.

Content and graphic requirements for each drawing series are defined within these guidelines. Clarity and simplicity are key principles associated with the graphic standards. Further graphic detail is provided in the landscape architect’s CAD and Graphic Standards Manual(s). The evolution of drawing and documentation characteristics is evident in these guidelines, as schematic drawings are more illustrative in their role to convey design intent and character. Design Development documents represent the transition from illustrative to technical drawings. In the CD phase, drawings are purely technical and black and white. As legal documents, they represent the graphic component of the contract between an owner and a contractor. 



Specifications

Written specifications are developed concurrently to complement the drawings and describe the non-graphic requirements, including quality and performance, products, and materials, and execution of the design as it develops. The written documents emerge as preliminary project descriptions during the Schematic Design phase, transition to outline specifications during the Design Development phase and conclude as either short form or full-length specifications during the Construction Documentation phase. The organization of Specifications is governed by CSI’s UniFormat™ for PPDs and MasterFormat® for Outline Specifications and Full Specifications. An overview of PPDs is provided in Chapter 6, Schematic Design, as these are integral to the schematic design package. Outline and full specifications are summarized here. Specifications are typically issued in a broader document known as the Project Manual. Specifications are legal documents and represent the written technical components of the contract between an owner and a contractor. 

Key definitions should be understood in organizing specifications: 

Preliminary project descriptions, or PPDs, are narrative descriptions of proposed systems, assemblies, components, and materials and are organized in accordance with CSI UniFormat™, to correlate with prevailing industry methods for cost estimating for the applicable phase. PPDs include all disciplines but for landscape architecture projects they should focus on site construction elements and associated administrative controls.

Outline specifications initially describe, in abbreviated format, the main systems and elements depicted on the drawings. They are typically organized in single page format for each system, with key requirements provided under the headings General, Products, and Execution. Detail level is oriented toward providing the contractor or estimator with sufficient information to develop a cost estimate for the current phase of design.

Specifications are organized in accordance with the current CSI MasterFormat® edition, which currently includes 49 Industry Standard Divisions for organizing and describing proposed systems and their components. Division 01 is typically referred to as the “General Requirements,” while Divisions 02-49 are typically referred to as the “Technical Specifications.” The landscape architect should become familiar with preparing both General Requirements and Technical Specifications, as they are both essential to the successful built outcome. General Requirements include administrative requirements for the contractor, for example, project meetings and submittals; while the Technical Specifications include requirements for the proposed construction systems, for example, strength of materials.. 

Specifications are the most explicitly defined requirements for the proposed improvements. All proposed systems, assemblies, components, and materials are thoroughly studied, reviewed, coordinated, and precisely defined to adequately convey contractual requirements. These requirements are reflected in each of the three Parts of a Specification (Part 1—General, Part 2—Products, and Part 3—Execution).

A Project Manual is a compilation of the written requirements for the Project. It typically contains the “Procurement” or “Bidding Requirements” bonding requirements and “Contracting Requirements,” including any “Supplementary Conditions to the Contract” and “Specifications,” which include the “General Requirements” (Division 01) and “Technical Specifications” (Divisions 02-49). When issued in conjunction with the drawings, they represent the binding, legal documents in a contract between an owner and a contractor. These are collectively known as the contract documents.

The following section overviews key specification components. The overview does not represent an exhaustive tutorial on specification preparation. Instead it introduces the landscape architect to fundamental specification organizing principles.



Specifications: Principles and Practices1


	SPECIFICATION WRITING—KEY PRINCIPLES

	Written specifications are integral to design quality.

	Design and product/material selections go hand in hand, and should be conducted concurrently.

	The specifications writer is most successful when he or she makes use of all necessary resources and dedicates time to studying and evaluating product, material, and system choices.

	Good specifications preparation practice is a skill that must be developed and represents an accumulated body of knowledge. Selected individuals should be responsible for specification preparation.





	SPECIFICATION WRITING—OBJECTIVES

	Define the construction administration requirements.

	Describe product types and installation methods.

	Define the qualitative requirements for proposed systems, products, materials and workmanship.

	Describe quantity and extent of materials.

	Describe method and criteria for determining quality of materials and workmanship.









Basic Organization of the Contract Documents


The Project Manual


	 The Project Manual includes the following elements:

	 The Procurement or Bidding Documents

	Legal Advertisement or Invitation to Bid

	Instructions to Bidders

	Bid Forms

	Available Information/Resource Drawings

	Addenda (as applicable to bid)





	Contract and Project Forms

	The Agreement

	Performance and Payment Bonds, and Certificates





	Contract Conditions

	General Conditions

	Supplementary Conditions





	Specifications

	General Requirements (Division 01)

	Technical Specifications (Division 02-49)











Each specification section includes the following three parts and associated content.



The Three-Part Section Format


PART 1—General


	Work Included (optional)

	Related Work

	System Description

	Quality Assurance

	References

	Submittals

	Delivery, Storage, and Handling

	Project/Site Conditions

	Sequencing/Scheduling

	Alternates/Alternatives

	Allowances

	Unit Prices

	Warranty



PART 2—Products


	Acceptable Manufacturers

	Materials

	Equipment

	Mixes

	Fabrication



PART 3—Execution


	Inspection

	Preparation

	Installation/Application/Erection

	Field Quality Control

	Adjusting and Cleaning







MasterFormat®2

MasterFormat® is a specification-writing convention established by the Construction Specifications Institute (CSI) and widely accepted within the design and construction industry. MasterFormat® standardizes the titles and section numbers in order to organize design requirements, product selections, and execution during construction. 

MasterFormat® 2004 was designed to provide a simpler and more descriptive numbering and naming system, relative to earlier versions. The new numbering system includes a total of 49 divisions. 

The following are sections within Division 32 that landscape architects should become familiar with, as these are the most frequently used sections on landscape architecture projects.



Division 32—Exterior Improvements



	32 12 16    Asphalt Paving

	32 13 13    Concrete Paving

	32 13 16    Decorative Concrete Paving

	32 13 73    Concrete Paving Joint Sealants

	32 14 00    Unit Paving

	32 14 43    Porous Unit Paving

	32 17 23    Pavement Markings

	32 17 26    Tactile Warning Surfacing

	32 18 16.13    Playground Protective Surfacing

	32 31 13    Chain Link Fences and Gates

	32 31 19    Decorative Metal Fences and Gates

	32 31 29    Fences and Gates

	32 32 23    Segmental Retaining Walls

	32 84 00    Planting Irrigation

	32 91 13    Soil Preparation

	32 92 00    Turf and Grasses

	32 93 00    Plants

	32 96 00    Transplanting








Divisions


Definitions and Characteristics



	Divisions are basic groupings of related construction information.

	The 49 divisions are fixed in both number and title regardless of project type or location.

	A division is a group of related sections.

	If there are no sections of work within a division, then that division is listed as “Not used” in the table of contents of the Project Manual. Subsequent divisions are not renumbered.

	The 2004 format has a six-digit numbering system consisting of three pairs with spaces in between.







Preparing Specification Content

The following are recommended best practices for compiling information within the Specifications:

Three pairs of numbers indicate the first three levels of a specification. A fourth level of detail, if needed, is represented as a decimal point and another pair of digits, as in the format example that follows:



	Level 1: Division Number    31 00 00 Earthwork

	Level 2: Broad Scope    31 22 00 Grading

	Level 3: Medium Scope    31 22 19 Finish Grading

	Level 4: Narrow Scope   31 22 19.13 Spreading and Grading Topsoil








Best Practices


Preparing Specification Section Content3

The following practices are recommended for compiling information to include within the specifications:



	 Gather information:
Assemble applicable master specification section, unaltered from its original format. Review for applicability to project needs.

Review but don’t replicate specifications from similar work, as requirements for current project may have been previously removed (edited) from the copied specification.

Review manufacturer's product data for candidate products.

Use outline specification sections as a checklist for material decisions.

Work with manufacturers as resources to inform product decisions.

Utilize Arcom MASTERSPEC supporting documents to assist in understanding technical aspects of components/items within specifications.


	 Select products to address project objectives, including any LEED requirements.
Determine needs of the project, including any LEED requirement.

Evaluate product types meeting owner’s requirements.

Coordinate product type selections with team.

Find sources for product types.

Evaluate product and make preliminary selection.

Utilize landscape architect’s specification spreadsheet to record manufacturers' product information for ease of retrieval.


	 Evaluate manufacturer’s qualifications relative to established criteria:
Accuracy and completeness of information

Timely delivery of service

Reputation for problem resolution

Services provided during design and after sale

Warranty value and financial standing


	 Evaluate product installer’s qualifications:
Are reliable subcontractors available?

Are skilled workers available?

Are manufacturers/industry certifications required?

Do provided installation instructions adequately address project conditions?

Are the preparatory and finishing requirements realistic and will they provide the desired outcomes?


	 Evaluate Product Selection Costs:
Initial cost

Warranty cost

Operations costs 

Maintenance costs

Renewal costs

Recycling costs

Are selected products within the budget established by the client?


	 Select appropriate grades of materials:
Are they suitable for the project and its application?

What are the actual requirements that are critical to this project and will the materials perform as intended?

Avoid elaborate and expensive where not required.


	 Evaluate Industry conditions:
Ensure awareness of construction trades structure.

What is the availability of the product and skilled workers to install the product?

What are the lead times for fabrication and delivery?

What is the potential for price fluctuations?


	 Specify Workmanship:
Establish measurable and verifiable performance requirements.

Identify Installer qualifications.

Specify tolerances and grades of work.

Establish mock-up and pre installation meeting requirements.


	 Coordinate Specifications with Drawings:
Use consistent terminology.

Eliminate duplicate information between the two documents.

Include all products, materials and systems shown on drawings within the specifications.

Verify that all information included within the specifications are applicable to drawing and project intentions.









Preparing Specification Sections4

Determine level to which specifications need to be developed, that is, outline versus short form versus full-length sections. Generally Short Form is sufficient for simple private projects while Full-Length is typically more adequate for complex private or publically bid projects.

Assure that all information required to prepare content has been assembled. Confirm content with client, product manufacturers, previously successful installations or similar projects, and thorough consultations with specialty contractors, suppliers, fabricators, or other tradesmen.

Carefully assemble similar Section content from previous projects where applicable, but verify that these Sections are fully complete. Do not directly copy information from previous projects without fully understanding the context of that project, including any potential shortcomings or lessons learned.

Utilize firm’s boiler plate baseline Specification Sections or Arcom MasterSpec Sections as a starting point for editing.

Become familiar with the Arcom MasterSpec Masterworks editing tool software to make preparation more effective.



Producing a Project Manual

Begin full specification development in Design Development (DD) and further develop throughout the DD and Construction Document (CD) phases until issuance of the Contract Documents.

Coordinate with client to obtain the Procurement Requirement documents if bidding the project. 

Coordinate with client to either obtain or edit the Contracting Requirement documents, as these will be binding with the contract between the owner and contractor.

Prepare Specifications as indicated herein.

Prepare Table of Contents to organize information in accordance with CSI’s recommendations for a Project Manual.

Ensure CSI's “Say it once and say it in the right location” principle has been followed, that is, do not include the same information on both drawings and specifications. The drawing set is complementary to the Project Manual, and implicit relationships exist between the two documents.

If bidding the project, ensure that resource drawings, for example, site survey or existing conditions map, as prepared by a licensed surveyor or engineer and stamped “Geotechnical Report,” are either attached as separate documents or made available for review and reference by bidders.



Methods of Specifying5


Descriptive Method

Describes desired physical properties, appearance, function and methods of installation.






EXAMPLE

PART 2—PRODUCTS

2.1 SHELF STANDARDS


	Standards:

	Surface mounted projecting 1 inch maximum from finished surface. 

	Mounting screws spaced 12 inches apart maximum.

	Slots for shelf adjustment on approximate 1 inch centers.

	Finish: Gold anodized aluminum.





	Mounting Screws:

	Size: No. 8 x 1½ inches long.

	Type: Steel wood screws.

	Finish: Match standard.





	Shelf Brackets:

	Size: Suitable for 8 inch wide shelves.

	Depth at Butt: 3 inches maximum.

	Depth at Tip: 1 inch maximum.

	Attachment: Rigid engagement of lugs into two slots of standard.

	Finish: Match Standards.













Reference Standard Method

A standard established by Industry consensus


	Uses nationally recognized product or material standard ASTM, ANSI, ACI, AWWA, ASME

	Sets requirements by authority, custom, or general consensus

	Standards established and updated by trade associations, professional
societies, or the government


	Often incorporated into code requirements








EXAMPLE:

PART 1—general

1.5 SHELF STANDARDS

A. AMERICAN STANDARD FOR NURSERY STOCK - ANSI Z60.1–2004

OR

A. American Society for Testing and Materials (ASTM):

C33-90n—Specification for Concrete Aggregates.

C150-89—Specification for Portland Cement.

OR

A. ASTM C33—Specification for Concrete Aggregates.

B. ASTM C150—Specification for Portland Cement.

PART 2—PRODUCTS

2.1 Materials

A. Concrete Aggregates: ASTM C33, Maximum Size No. 57

B. Portland Cement: ASTM C150, Type I.








Performance Method

Describes all required results but not means to achieve them. Includes measurable criteria to verify compliance testing critical to performance specifying at time of fabrication at site after a period of service.






EXAMPLE:

A. Joint Sealant: Provide product that is watertight.

Meet requirements of ASTM E 331 for intended application when tested at minimum pressure difference of 2.86 lbs/sq. ft.; acceptable to substrate manufacturers, recommended for application by sealant manufacturer. 

Color: Provide standard available color to match paving.








Proprietary or Prescriptive Method

A standard where a proprietary entity is specified. This method describes products and materials by manufacturer’s name, brand/product name, model number, and unique characteristics.






EXAMPLE:

PART 2—products

2.1 Wall Light Type 1

A. Wall-mounted Lighting Fixtures

Bega-US, Carpenteria, CA, 805-684-0533, Model No. 4020P, with #4 brushed stainless steel finish, and 18 watt compact fluorescent twin-4P lamp, or approved equal.









Specification Language


Capitalization


Capitalize legal terms and those defined in the conditions of the contract:


	Owner, Architect/Engineer, Contractor

	General and Supplementary Conditions

	Project Manual

	Drawings (when referred to Contract Documents)

	Work (when referring to the work defined by the contract as a whole)

	Project



And other terms when appropriate:


	Components of specifications (e.g. Article, PART, etc.)

	Room names (e.g. Library)

	State (e.g. State of Texas)







Punctuation


Follow standardized, formal rules of punctuation, such as the Chicago Manual of Style.





Hyphenation


Avoid word hyphenation when possible.

Hyphenate numbers with fractions, for example: 3-1/2 inches.

Dimensions should appear on one line, do not separate.





Spelling


Conform to accepted national standard spelling, for example, from American reference such as Webster's Dictionary.

Be consistent.

Simplify whenever possible: calk, not caulk.

Do not use unacceptable spelling: through, not thru.





Abbreviations


Use only in schedules and on drawings where space is limited.

Use only well-known, easily understood abbreviations.

Use as a guide.





Symbols


Follow the same guidelines as for abbreviations.

Avoid use of parentheses and quotation marks.

Due to limitations in electronic media, avoid symbols whenever possible. Some word processing programs recognize the symbol for degrees, while others do not, leaving an untranslated voidin translated text.

Spell out feet with no inches: eight feet

Spell out inches with no feet: twelve inches

Use symbols for feet and inches together: 8'-0"

Spell out numbers less than 10 when referring to quantities:

Provide three anchor bolts





Numbers


Use numerals wherever possible, except where both quantity and measurement occur together:


	Four 2x4s

	Three ½-inch bolts



Use figures for degrees, percent, and time (except noon and midnight):


	50 degrees F (10 degrees C)

	10 percent

	3:30 p.m on April 21



Express decimals in figures. Use a zero before a decimal if less than one:


	6.875 inches

	0.010 inch








[image: Sheet shows specifications checklist. The information included in the checklist is Materials schedule item, Detail No.(5), Spec. section(s), MFG./Supplier, Model/Product No., Size/Dimension, Thickness, Color(s), Finish, Pattern(s), Structural/Engineering info, Other info/description.]

Specifications Checklist

DIRECTIONS: Use this Spreadsheet as a way to track the system information you will need to adequately write your Specifications. Column A correlates to the "system" you will write in on your Site Details List/Schedule on your Drawings (i.e. Under 1.0, you may list 1.1 Concrete Paving Type 1).  Each column identifies the information that will be relevant to that particular system and critical components to obtain for writing the Technical Specification.






[image: Sample pen table shows many rows of vertical lines of different thicknesses. A number is written below each line.]

Schematic Design—Sample Preliminary Project Description






[image: Sample pen table shows many rows of vertical lines of different thicknesses. A number is written below each line.]

Design Development—Sample Outline Technical Specifications






[image: Sample pen table shows many rows of vertical lines of different thicknesses. A number is written below each line.]

Construction Documents—Sample Full Length Technical Specification




[image: Sample pen table shows many rows of vertical lines of different thicknesses. A number is written below each line.]

Construction Documents—Sample Full Length Technical Spoecifications, continued







Notes


1 Primary Specifications content derived from CSI, Construction Specifications Institute.
2 MasterFormat 2014. Alexandria, Virginia: Construction Specifications Institute, 2013.
3 Specifications content partly derived from CSI, Construction Specifications Institute.
4  The Construction Specifications Institute (CSI). The Project Resource Manual — CSI Manual of Practice, 5th edition, “Module 5 Construction Documents,” McGraw-Hill Professional, September, 2004.
5  The Construction Specifications Institute (CSI). The Project Resource Manual — CSI Manual of Practice, 5th edition, “Module 5 Construction Documents,” McGraw-Hill Professional, September, 2004.






10 PRELIMINARY DESIGN



PREREQUISITES FOR PRELIMINARY DESIGN

[image: ] Digital Organization in Place


	Proper Folder Structure

	Proper File Naming Conventions

	Proper CAD Layer Naming and Organization

	Understanding of Proper Labeling Methods

	Plot Styles Setup



[image: ] Understanding the Composition of a Document Set


	Presentation Logic

	Construction Sequence

	Document Mock-Ups

	Numbering Protocols

	Organization of Sheet Series



[image: ] Understanding the Keynoting/Annotation Standards System  Site Detail Keynotes


	Reference Notes



[image: ] Understanding the Graphic Sheet Symbol System

[image: ] Understanding Drawings and Specifications and Relationships to  Each Other

Preliminary Design initiates the landscape architectural design and documentation process and typically includes Pre-Design, Conceptual Design, and Schematic Design phases. During these phases, a preliminary design is established within the context of a client program, budget and schedule, comprehensive and measurable goals, and project parameters.

Main objectives for the Preliminary Design phase are:


	Identify comprehensive goals and parameters for the design, for example, budget, schedule, process, requirements, and so on.

	Define, test, and evaluate the client’s site program.

	Define narrative principles and metrics for the design.

	Review and evaluate existing site and contextual conditions.

	Prepare a design(s) that meets design, regulatory and client criteria.

	Establish three-dimensional design intent and character.

	Evaluate alternatives and establish a preferred design direction.




What Are the Components?


Pre-Design

The Preliminary Design process begins with the Pre-Design phase. Pre-Design establishes the parameters that influence the design process.

 It establishes the primary requirements and influences on the project. This includes budget, schedule, consultant work scope, site and contextual conditions, program, client expectations, and necessary approvals.



Conceptual Design

The second phase of Preliminary Design is Conceptual Design. This is the initial design phase during which the key parameters established in Pre-Design are evaluated and processed to develop preliminary design ideas, and the character and physical intent for the project. This is an iterative process involving many participants and cycling of ideas. At the conclusion of this phase, a reasonably vetted design idea is presented, together with preliminary costing to verify budget parameters.



Schematic Design

The final phase of Preliminary Design is Schematic Design. Schematic Design represents a further evolution of Conceptual Design and establishes clear and comprehensive design intent that is verbally and graphically descriptive. Design intentions include principles, performance metrics, a dilemma, thesis, and form and character studies.

Preliminary Design culminates with a comprehensive and logically ordered set of documents—the Schematic Design documentation package. The Schematic Design documentation package is inherently diagrammatic, illustrative, three dimensional, and accompanied by a clear narrative intent.



Who Is Involved?

While it is based on the client’s vision and goals, Preliminary Design involves a diverse and coordinated team of professionals. Coordination strategies that will carry through the duration of the project are established in the Preliminary Design phase.

The Preliminary Design process typically includes the client and their representatives, consultants, or advisors; other consultants; and the landscape architecture design team. The landscape architecture design team should include the principal-in-charge, the project manager, project designer, and other key staff and members of the subconsultant team.





PRE-DESIGN

Phase Checklist:


	[image: ] Client Work Session

	Client Vision and Critical Success Factors

	Project Dilemma

	Project Thesis

	Client Care Plan





	[image: ] Internal Project Strategic Kick-Off Meeting

	Work Plan/Schedule

	Task Breakdown and Budget

	Quality Management Plan

	Deliverables Plan

	Risk and Change Management Plan





	[image: ] Coordination and Collaboration Process with Project Team

	Communications Plan

	Document Distribution





	[image: ] Project Performance Metrics

	Metrics Strategic Kickoff (SKO) Meeting

	SMART Goals





	[image: ] Inventory and Data Collection



The purpose of the Pre-Design phase in landscape architecture is to establish the primary requirements and influences on the project, including budget, schedule, program, consultant work scope, necessary approvals, and site conditions. While design is a process of continually gathering new information and perspective on the project, purposeful design must begin with a comprehensive understanding of parameters. Parameters are not permanently fixed but reflect current considerations at a particular point in the design process.

Refer to Section 2, Phases Overview, for a detailed description of the Pre-Design phase purpose, objectives, documentation characterization, and key coordination needs. An overview of Pre-Design phase components is also described within Section 2, while this section provides more detail on the components (sheets).

The guidelines that follow are organized to highlight key elements of the Pre-Design phase and are ordered as a design process, that is, a logical sequence of associated activities.


Client Work Session

A comprehensively organized work session should be held at the outset of the Pre-Design process. The primary objective of this session is to clearly determine and record the client’s objectives and project requirements.  A forum should be established that is open, inclusive, and brainstorm-oriented, so to facilitate broad and diverse thinking. The session may be important in setting the project direction.

The session should include the client and their representatives, the consultant team and any other advisors, and members of the landscape architecture team. The landscape architecture team should include the principal-in-charge, the project manager, landscape architects, other key team members, and representatives from the subconsultant team.

This session is typically held at the client’s office, as a nod to their leadership role in the project. The session should be preceded by a site visit with the client to begin to understand their vision, issues, and opportunities as well as any contextual information or insights.


[image: Typical landscape architecture design process shows steps as preliminary design (establishing parameters, developing the vision, and define measurable intent), design development (developing design solutions), and construction documentation (implementation contract).]

Potential discussion items include those listed here. Consider prioritizing the discussion around key items, in order to focus and elevate the meeting. Some administrative items may be reserved for smaller or one-on-one discussions with client representatives.


ADMINISTRATION


	Team Member Roles and Responsibilities

	Quality Management Strategies

	Change Management

	Risk Management

	Critical Success Factors

	Construction Budget and Design Cost Monitoring

	Process(es) for Review and Approval

	Deliverables by Phase

	Design and Construction Schedule

	Project Construction Phasing

	Contractor Implementation Strategy

	Communication Plan

	Project Close-Out
DESIGN


	Measurable Project Objectives

	Favorite Places and Principles

	Built Character and Material Interests

	Issues of Design Precedent

	Economic Issues

	Community Issues

	Environmental Issues

	Aesthetic/Art Issues

	Design Program, with Attributes






Preparation Strategies

Be prepared for this session by assembling an outline or graphic that displays the current understanding of the project circumstances and client objectives. Complement this understanding with a demonstrated interest in conveying an open, interactive, and exploratory work session.

Consider delving into the project content by preparing a number of boards illustrating typological precedents, character images, material and component options with associated costs, and preliminary design principles and objectives.

Be prepared to take notes throughout the session. Obtain participants’ contact information and issue a meeting record summarizing key conclusions and action items. The project schedule, including milestones and deliverables, and project team members’ contact information should be included. It is essential that notes be recorded in the meeting so that they are visible to participants and accumulate graphically in the meeting room, that is, all notes should be visible at all times.



Identifying Client’s Goals, Mission, Vision, and Critical Success Factors

A successful project begins with understanding the client’s intentions. The client work session should be organized to solicit these intentions. While there are various formats for defining intentions, recommended practices are described here. It may be useful to encourage the client to expand his or her perspective to reflect greater ambition or deeper project intent.

Goals: Setting comprehensive goals early in the project is foundational to the design process. The deliberate recording of project goals supports transparent decision-making and accountability.

Client Vision: A client Vision is a narrative statement that captures the client’s articulation of how they envision the final outcome of the project.

Critical Success Factors: Client critical success factors (CSFs) are the most important features or results by which the client will ultimately judge the project. Client CSFs should be evaluated through the course of the project and it may be necessary to revise the list as the project evolves.



Identifying Client’s Program

The landscape and site development program will likely be important to the overall success of the project. Elements such as arrival, parking, and service areas are important to the basic functioning of the proposed development. Specialized program elements such as swimming pools, chaise lounge sunning areas, and cabana facilities often require careful quantification to serve intended users. These requirements are sometimes referred to as “Statements of Need,” identifying the client’s must-have requirements.

Program can broadly encompass the organization, function, form, economic, time, and management intentions for a site. A client’s program can range from vague to specific. In some cases, the landscape architect works with the client to develop the program. Specific attributes should be defined for each program element, including size, location, and relationships to other elements, as well as physical attributes and needs.



Defining the Sustainable Design Process for the Client

Sustainable design is based on the premise that when environment, economics, community, and art are combined in harmony with the dictates of the land and needs of society, lasting places result. The formation of landscapes of timeless beauty, significant value, and enduring quality is the objective of sustainable design.

Continuous feedback is the cornerstone of the design process. At every phase, alternatives are explored with the client. It is essential they have a clear understanding of the sustainable design process.

Guiding principles associated with the sustainable design process are as follows:


	Defining and documenting the challenges, vision, purpose, and direction of the project and creating a transferable project story that aligns the sponsors and stakeholders is essential.

	Comprehensive thinking from the beginning in four categories of sustainability—environment, economics, community, and art yields outcomes that integrate the fullest range of possibilities and metrics for performance.

	Measurement of project performance using sustainable design metrics goals set early in the design process is required to deliver real value and truly sustainable solutions.

	Inclusive conversations with the full complement of team members and collaborators result in more thorough alternatives and broadly validated solutions.

	Transparent decision making allows all parties to understand thought processes resulting in a more resonant and broadly embraced vision.



Key components of the sustainable design process are described below. These elements are used to guide the development of the primary project narrative.


DILEMMA

A project dilemma is a storytelling device that describes a project’s predicament. It sums up the major challenges that must be reconciled to achieve a sustainable design outcome. Beginning with a discussion of the project’s context, it answers the question: “What is standing in the way of a project’s potential for success?” A dilemma renders vivid the complexities of the project and the need for a comprehensive solution. The dilemma is not the scope of work or the client’s goal.



THESIS

A project thesis is an assertion about the project outcome that will be tested and resolved through the team’s design and planning investigations. It is a proposed solution to the central problem or question stated in the dilemma. Collectively articulating the big idea of the project aligns the team to a common goal or story.






Example

Bagby Street

Dilemma: The tension between a “Livable Center” and a “Commuter Thoroughfare” limits reinvestment potential in Midtown.








THESIS

By analyzing and creating high quality systems along the entire stretch of the street, proving the real transportation value of the corridor AND focusing added value near key redevelopment parcels, the design will foster sustainability and advance the Midtown redevelopment trend.






Example

Houston Arboretum and Nature Center

Dilemma: Existing conditions at the Arboretum reflect a stressed ecosystem affected by post-hurricane damage, severe drought related canopy die-out, and significant areas comprised of non-native invasive species. The Arboretum suffers from a lack of awareness, no user funding structure, and is in need of an organized vision for the implementation of future projects.








THESIS

By using the master planning process as an educational experience for all the stakeholders—including at minimum the HANC board, staff, approximate 250,000 students and scholars who visit the arboretum yearly, and the general public—the resulting master plan will have helped build awareness, align common goals, cultivate passions, and garner support for the long-term implementation of the plan. The master plan will be developed based on goals in four areas—community, environment, economy, and art—to ensure the plan is comprehensive and will effectively fulfill three primary purposes—conservation, recreation and education—for decades to come. The outcome of the master plan will provide the Arboretum with a vision for the future implementation of planned projects. 



SUSTAINABLE GOAL SETTING

Sustainable design goals are project-specific intentions collectively set by a team and client to achieve a comprehensive outcome. They keep the project team accountable by incorporating strategies from each of the primary topics and by measuring the results after implementation. The setting of sustainable design goals is an iterative process that requires research into baselines and benchmarks in order to be realistic about aspirations and outcomes. Goals established much be SMART (specific, measurable, action-oriented, realistic, and time-oriented) and supported  by strategies to achieve these goals.



BASELINE AND INFORMATION GATHERING

To develop an understanding of an existing landscape, it is important to understand the connections, interactions, and synergies between environmental systems and man-made components. Collecting information about the existing site conditions and adjoining regional context, and the subsequent analysis of this information, provides a comprehensive and fundamental framework from which a sustainable design can emerge.

Baselines are the “as-is” conditions of a site from which goals and measures will be based. Understanding the baseline conditions of the site is an important step in the process of defining metrics and goals. Baselines are used not only to set realistic goals and to measure the progress of the design, but also to deliberately interpret a site, its attributes, and its context through the lens of environmental, economic, community, and art categories.



BENCHMARKS

Benchmarks are industry best practices, regional standards, legally mandated requirements, and/or comparisons with similar projects. The landscape architect’s metrics process involves the deliberate establishment and measurement of baselines, then the setting of comprehensive goals and strategies to improve upon those baselines to meet or exceed regional benchmarks or best practices.



DESIGN PRECEDENTS AND PRINCIPLES

Highlighting built precedents and supporting principles that bear relevance to the project helps to define issues, opportunities, and preliminary intentions. Precedents represent any example, model, or potential standard that has applicability to the proposed work. Principles are paired with precedents in order to explain how the precedent works and how underlying values are structured. Design precedents should address metrics associated with environmental, economic, community, and aesthetic issues.



PERFORMANCE METRICS

Metrics are a discovery-oriented tool used to shape a collective point of view about what is pertinent to a project. They help project teams to develop more thorough design solutions by integrating strategies to address primary issues and measuring outcomes; they help clients understand how sustainable design will positively impact their project. Sustainability metrics lead to a distilled and potent set of goals that are applied to design solutions. A more thorough description of metrics is provided below.



RAPID CYCLING

As noted, complex projects benefit from the workshop pattern of repeatedly breaking down the component parts and then synthesizing the results again. This process is called “rapid cycling,” and it occurs from the beginning of the design process to the end. By incorporating a thoughtful rapid cycling process, the project design is improved, as design strategies are constantly evaluated and adjusted to meet the intended targets.





Internal Project Strategic Kick-Off Meeting (SKO)

A strategic kick-off meeting (SKO) should be held at the commencement of all projects, design phases, and major tasks. The primary purpose is to inform all team members of the purpose and organization of the effort. A separate “metrics SKO” should be convened early in the project to set measurement objectives that will guide the project.

Internal kick-off meetings are inclusive of all internal team members. They are typically followed by a full team kick-off meeting and a metrics kick-off meeting. These meetings may be combined, if necessary, into a single meeting. This decision should be based on the scale and complexity of the project and fee budget.


Project Overview and Vision

All members of the team should have a clear understanding of the location, stakeholders, and scope of the project. The client’s vision should be articulated and understood. Sometimes the SKO may occur prior to the initial client work session; consequently the vision may be preliminary at this point. It can be refined later if a formal meeting with the client has not yet occurred. Critical success factors should also be discussed. These factors may define the ultimate success of the design. The stated project dilemma and associated thesis position should be discussed.



Project Management Plan (PMP)

A critical component to the successful delivery of any project is the development of a Project Management Plan. The Project Management Plan defines the key organizational elements for the project and should be thoroughly reviewed during the strategic kick-off meeting so all team members understand project expectations.

Key components of the project management plan are as follows.


ROLES AND RESPONSIBILITIES OF TEAM MEMBERS

A project management plan should establish the role of each member of the team. Each member should understand expectations for their participation in the project and the materials they are responsible for producing. This should be aligned with a clear understanding of the project’s scope of work and contracted deliverables.



PROJECT SCHEDULE

A project schedule includes a master project schedule as well as milestone-driven schedules for major tasks.

The master project schedule integrates document release dates and all the subschedules. Subschedules may include, for example, cost estimating and plan check review processes. The schedule should be organized to highlight and create team awareness about project priorities and should include any jurisdictional review and approvals processes.

Coordinating and administering the project schedule is the responsibility of the project manager.



QUALITY MANAGEMENT AND DELIVERABLES

The final deliverables of the project should be identified so all team members clearly understand the work to be completed. The format and itemized content of each submission should be defined for each deliverable.

Quality management review processes and protocols should be identified, including processes and responsibilities for interdisciplinary coordination and review. Processes for addressing comments should be clearly defined.



COMMUNICATION PROTOCOLS

Effective communication is essential to advancing a project in a timely and effective manner. Coordinating communication within the firm as well as with consultants and the client ensures that information is shared and quality deliverables are produced according to schedule.

A Communication Plan establishes procedures for communication with the team and client, including the identification of participant communicators and communication lines, communication frequency, and the format or media of the communication.

A team member contact list should be shared as a component of the Communication Plan.



RISK AND CHANGE MANAGEMENT PLAN

This plan is intended to document potential risks and/or changes during the course of a project that may require correction. Consideration should be given to avoiding predictable risks and/or problematic changes. In addition, specific actions should be identified to address or correct problems immediately after they have been identified. These may include cost overruns, schedule delays, or unexpected changes in conditions of approval for the project.



INTERNAL DESIGN BUDGET

Fees allocated for design and documentation are defined within the project contract. The contract should include an outline of all tasks to be completed, a fee allocation for each task, a tentative schedule, and anticipated deliverables. Fees should be translated into an internal landscape architecture team budget, with tasks assigned to specific staff members with projected time allocations, that is, work hours to complete the work. The budget should include time required to complete individual tasks by all team members, including design and production staff, design review and quality management personnel, and administrative staff. It is also important to define funds to be allocated to any subconsultants and reimbursable expenses, including printing, plotting, meals, and travel.

Finally, protocols for contracting additional services or services outside the initial scope of the contract should be defined. It is important to minimize work effort outside the contractual work scope in order to effectively manage fees.





Coordination and Collaboration Process with Project Team

Ineffective team collaboration is one of the primary factors in costly rework and project delivery failure. Team collaboration is about sharing knowledge and reaching consensus. Consensus results from effectively identifying and overcoming conflicting objectives, perceptions, and actions. Protocols should be established that clearly define who, how, and when coordination and collaboration will be conducted.

Some of these actions may be included as part of the SKO.


Organization of the Project Team

The consultant team should be assembled to expertly address all project issues and objectives. That includes both core disciplines to support basic needs and specialized disciplines to address unique project needs. Core disciplines often complement landscape architecture with irrigation, lighting design and electrical engineering, civil engineering, mechanical engineering, structural engineering, and architecture. More specialized disciplines to consider include arborists, horticulturalists, agronomists, wildlife specialists, hydrologists, and public facilitators. For example, if the intention of the client is to develop a property adjacent to a wetland, the team should include a wetland and biological specialist.

Work scope and deliverables for all consultants should be clearly defined so the project manager can effectively track their efforts.




Inventory and Data Collection

One of the most critical steps in the preliminary design process is the inventory and collection of data to define existing conditions, regulatory parameters and establish comparable projects, spaces, or design frameworks. Without a clear idea of existing conditions and other comparable projects, it is difficult to complete an effective design much less evaluate whether it is meeting expectations. This phase also involves collecting data on baseline and benchmark conditions that may be relevant to defined goals and corresponding metrics.

Baseline Research: In this stage, “as is” conditions of the site are studied. These findings serve as baselines from which progress will be measured. Baselines can encapsulate a large amount of diverse data. The selection of baseline topics should be derived from metrics topics prioritized via the metrics kick-off meeting. These may include baseline data such as stormwater runoff rates, percentage tree canopy cover, or water use.

Benchmark Research: Benchmarks are industry best practices, regional standards, legally mandated requirements, and/or comparisons with similar projects. They are typically quantitative in nature. These help to inform project design goals.

The landscape architect should aspire to match or exceed appropriate benchmarks. Benchmark goals should be assigned to reflect actual project conditions and context. A wealth of information and precedent is usually available from which the project may be contextualized. Comparable places or projects should be given priority in determining benchmarks for the project.



Project Performance Metrics

Aligned project goals are a fundamental starting point for a collaborative design process. A process that centers on project performance uses metrics to assess design alternatives and outcomes at any stage of the design. The integration of environmental, economic, community, and art metrics comprehensively shapes a project’s outcome.


Participants

All members of the project team, including the design team, client, consultants, and stakeholders are included in the process of establishing goals, determining strategies, baselines, and measuring results.

Design reviews occur regularly throughout the design process. They are the primary forum in which a project team can seek objective and critical insight to keep the project on course and responsive to metrics and goals initially defined in the metrics kick-off meeting.



Metrics Strategic Kick-Off Meeting (SKO)

A specialized kick-off meeting is used to frame and prioritize metrics, establishing an overall approach to the project and ensuring a comprehensively successful outcome. This meeting, described in more detail here, is an integral component of the initial discovery and alignment process.



SMART Goals

A key objective for this stage of the design process is to establish SMART (specific, measurable, action-oriented, realistic, time-oriented) goals. These goals are project-specific intentions collectively set by the team and client during the client work session. These goals keep the project and team accountable by incorporating strategies from each of the areas of inquiry and by measuring the results after implementation.

After the metrics kick-off meeting, prioritized metrics identified by the group should be assigned goals. Baseline and benchmark data help to further quantify and qualify these goals, advancing them as SMART goals. The setting of sustainability goals is an iterative process that requires study of baseline and benchmark conditions defined in Pre-Design, in order to calibrate aspirations and outcomes relative to existing conditions, and precedents.



Project Performance Metrics Documentation

Upon completion of the inventory, data collection, and analysis, assembling this information into a format that easily conveys the findings is critical to telling the story of the project and framing the logic of the proposed design solution. Client and stakeholder buy-in during the analysis phase ensures project goals are SMART and the metrics identified are attainable.

Documentation of metrics is critical in conveying these findings and establishing the foundation for the emerging design solutions. The value of presenting proof in a compelling way cannot be underestimated and sometimes plays a convincing role in establishing a particular design direction.



Project Performance Matrix

A set of metrics inherently represents a sustainability framework. A matrix may be used to capture and track the designed implementation of the metrics themselves. This sets up a system for establishing goals and remaining accountable to them. The performance matrix should be revisited and updated at various iterations and project cycles.



Data Collection to Inform Metrics

Baselines are used to deliberately interpret a site, its attributes, and its context through the lenses of sustainable design—environment, economics, community, and art. The existing conditions serve as a foundation for the development of SMART goals.

Benchmarks are used to compare the metric goals and performance of the project, to confirm the design theses, and serve as communication tools for conveying aspects of the design.



Information Collection Methodologies

The most typical information collection method is the site visit and physical review of existing site and contextual conditions. Data collection techniques include photo documentation, surveying, topographic analyses, Global Positioning System data, interviews, utility locates, sketch observation records, audio and video recordings, and statistical analyses, for example, noise, light, sun, wind, temperature, rainfall, snowfall, and percolation. These may be conducted by the landscape architect and subconsultants with specialized data collection capabilities.

Together with understanding physical conditions of the site and surroundings, it is important to understand regulatory and governing code requirements. These may include federal, state, city, town, or other local jurisdictional rules, regulations, guidelines, codes, ordinances, or laws; national standards; and industry standards such as ASTM and ANSI.

Additional tools for capturing baseline data include various forms of research, interdisciplinary meetings and collaboration with other industry professionals and contractors, Geographic Information System data, literature reviews, lessons learned from previous work, and project case studies.




Best Practices

Rigor: The site inventory should be performed methodically, thoroughly, and with accuracy. The emphasis of the inventory should be aligned with project objectives. For example, if existing trees are important assets, then each tree may be assessed for health, physical, and aesthetic qualities. Or, if the visibility of the proposed development is important, a careful inventory of views from adjoining properties may be conducted.

Context: The site inventory should not be limited to the actual property boundary. A “project-shed” should be defined that includes both on-and off-site systems, for example, views, drainage, and climatic conditions.

Comprehensiveness: A broader evaluation may be undertaken by categorizing the analysis in four fundamental categories: environment, art, community, and economics. These analyses may be developed as analytical frameworks, depicting the key issues, opportunities, and constraints in each area. They are not intended to be design proposals, but rather analyses of specific opportunities presented by site conditions.



GIS (GEOGRAPHIC INFORMATION SYSTEMS)

GIS is a digital system capable of assembling, storing, manipulating, and displaying geographically referenced information, that is, data identified according to locations relative to the surface of the earth (geospatial data). The system facilitates sophisticated data collection and analysis using raster-based data. Landscape architects use GIS software such as ArcView, and often maintain a separate GIS Standards Manual. GIS Standard Manuals are important in establishing explicit guidelines and protocols, including hierarchies, features, and file formats.

Typical, but not comprehensive GIS-based Pre-Design data topics are itemized here. A further overview of GIS applications is given within Conceptual Design.



	Hydrology

	Topography (slopes)

	Transportation

	Environmental Factors, for example, aspect, soils, geology, vegetation, and wildlife

	Utilities

	Visual Conditions

	Socioeconomic Conditions

	Historic Conditions

	Political/Jurisdictional, for example, land use, zoning, ownership and boundaries



Sources of this data include but are not limited to:


	Jurisdictional GIS databases

	Surveyor Contour Data

	Aerial Photography

	USGS Data (digital elevation models, digital raster graphics, digital line graphics, and digital orthophoto quadrangles)

	FEMA Data

	US Census Bureau Data (TIGER/line files)





Graphic representation of these maps should be in compliance with the landscape architect’s GIS Standards Manual.



DATA COLLECTION ITEMS FOR THE SUSTAINABLE DESIGN PROCESS

The items listed below should be inventoried during the data collection process to assist in understanding site and contextual opportunities and constraints. These data may be obtained by various means, including existing conditions (hardscape and landscape) surveys, maps and reports, on-site observations, photography, testing, inspection, and/or exploration, GIS data, and document and code reviews.

Analytical Data: Includes technical reports (geotechnical, hydrologic, traffic engineering, accessibility, civil engineering, mechanical engineering, environmental impact, biologic wildlife, wildfire, energy, historic, archeology, etc.) prepared by licensed professional specialists as required to meet the requirements of the project.




Products of Inventory and Data Collection

For most landscape architecture projects, minimum requirements for documentation in Pre-Design are defined here.

Base Plan: Comprehensive exiting conditions survey with legal property boundary; topographic data and spot grades; all existing above-grade and below-grade structures, buildings, and utilities; tree and vegetation; natural and man-made water bodies, floodplain delineations, and wetlands; easements; pavements, roads, driveways, trails, pathways, sidewalks, and other hardscape paving; curbs, walls and other above-grade improvements and landscape architectural elements; and historic  or archeological data.






CONCEPTUAL DESIGN


Phase Checklist:


	[image: ] Analysis and Evaluation

	[image: ] Project Program

	Site Program





	[image: ] Design Intent

	Design Brief

	Project Dilemma and Thesis

	Project Performance Metrics

	Typological Precedents and Principles

	Design Frameworks and Parti Diagrams





	[image: ] Design Studies

	Plan Alternatives

	Design Character





	[image: ] Construction Budgeting

	[image: ] Phasing





Having acquired a preliminary understanding of the project site and having established broad parameters for design at the Pre-Design phase, Conceptual Design is organized to explore a preliminary design framework. A design framework is the primary and essential organizing structure for the design. Frameworks are the basis for what becomes an emerging vision and detailed intent to be developed at the Schematic Design phase. The emerging concept should be a direct response to requirements established at the Pre-Design phase.

Refer to Section 2, Phases Overview, for a detailed description of Conceptual Design phase purpose, objectives, documentation characterization, and key coordination needs. The current section gives the reader more detail on the components (sheets).

The guidelines that follow are organized to highlight key elements of the Conceptual Design phase and are ordered as a design process, that is, a logical sequence of associated activities. These elements represent an extension of the Pre-Design phase, and in some cases, reaffirmation and further development of Pre-Design studies.

The guidelines are generally organized to communicate general, specific, and graphic recommendations for each element. Best practices are included also. In some cases, this format has been more loosely organized.


Analysis and Evaluation of Baseline Information

The objective of analysis and evaluation is to appraise site characteristics in order to effectively develop a site plan that maximizes assets and opportunities, minimizes adverse impacts, and establishes a sustainable fit on the site.

To develop an understanding of any landscape, it is important to understand connections, interactions and synergies between environmental systems and man-made components. It is important to know how systems work, and the nature of their interactions and sensitivities. It is from this analysis that the landscape architect develops an understanding of potential impacts from prospective construction and site alterations. These analyses may require the input of specialists such as ecologists, hydrologists, and soil scientists.

Environmental Impacts: For sensitive natural sites, conduct a comprehensive ecological assessment to determine key physical conditions and relationships.

Community Needs: Determine site-based community needs, concerns and opportunities to serve their interests with the proposed development.

Economic Value: Establish a value analysis for the site that defines primary assets and liabilities.

Aesthetic Value: Assign aesthetic value to site conditions, determining high and low value visual attributes.


Products of Analysis and Evaluation

The Site Analysis and Evaluation builds upon the Site Inventory and data collection initiated during Pre-Design. This should represent a forward looking analysis, recording attributes that present opportunities or limitations that represent potential design constraints.

Plans should be especially graphic and clearly illustrate analytical conclusions that will help to shape a design direction. Documentation should generally be diagrammatic and may include aerial photography, site photos, GIS maps, analytical data, existing conditions surveys, and three-dimensional graphics or models.

Some projects may require that multiple topics be documented separately in order to adequately convey content. Ideally, a single composite plan should be developed, highlighting relationships between various considerations.

Prioritized on-site conditions are used to frame design intent within the constraints of the site. Design alternative studies, should be derived from an analysis of on-site conditions.

Example of Site Analysis Mapping: Varied GIS data associated with the Client's Critical Success Factors were gathered and cataloged for this small-scale park project.


[image: Example of site analysis mapping shows four maps depicting median age, population density, median household income by census block group (2012), and land use. Also shown is a labeled image of hydrology, image of tree canopy and entrance and surrounding development.]


[image: Example of site analysis mapping shows four maps depicting median age, population density, median household income by census block group (2012), and land use. Also shown is a labeled image of hydrology, image of tree canopy and entrance and surrounding development.]


[image: Example of site analysis mapping shows four maps depicting median age, population density, median household income by census block group (2012), and land use. Also shown is a labeled image of hydrology, image of tree canopy and entrance and surrounding development.]


[image: Example of site analysis mapping shows four maps depicting median age, population density, median household income by census block group (2012), and land use. Also shown is a labeled image of hydrology, image of tree canopy and entrance and surrounding development.]


[image: Overall development suitability summary: development, human comfort, and infrastructure cost summary. Overall natural resource value summary: natural resources summary.]

Example of Summary Analysis and Evaluation Mapping: Multiple layers of GIS data were gathered and synthesized for a large-scale planning and landscape architecture project. Key categories were selected to create summary maps to analyze the land parcel and provide the scientific basis for sustainable design decision-making.


[image: Example of summary analysis and evaluation mapping shows land development summary in two categories as follows: Overall development suitability summary: development, human comfort, and infrastructure cost summary. Overall natural resource value summary: natural resources summary.]

Example of a Spreadsheet-Based Project Program


[image: Example of a spreadsheet-based project program shows a table with columns as passive recreations and active recreations and rows as fountain pond, hub, lawn, and native woodland. The columns are further divided into three categories i.e., time of the day, season, and users. Each row is also divided into many categories.]




Project Program

The Site Program explicitly itemizes and characterizes the site work scope to be designed, as a discrete set of exterior spaces, components, and systems. The confirmed site program is used to prepare site plans, details, specifications, and budget estimates and establish interdisciplinary design relationships.

The program is a fundamental consideration in the design process and should be viewed as a primary means to accomplish the mission and goals of the project. The landscape and site development program includes key spaces (including functions and activities), components, and systems that are important to the successful operation of the project.

Strategies should be developed to both define and position the program. These strategies should combine an understanding of site conditions with the application of program objectives.

Precedent-based research may be necessary to determine typical program considerations for the project type, for example, a regional park, marina, or motocross track. The research should seek to understand size and spatial criteria and necessary functional relationships between spaces and elements. These criteria should be made explicit.

The landscape program is best defined when accompanied by performance metrics, for example, demographic attractiveness, cost-revenue, aesthetic impact, and environmental benefits such as resource conservation and embodied energy needs.

Program decisions often require group input and evaluation. Group participants may include community and stakeholder representatives, and the client and consultant team.

Site programming exercises should generally be completed early in the design process. However, the site program should be evaluated throughout the Conceptual Design phase for compliance with project goals and critical success factors.


Program Development

Consider developing the site program as a set of three categories. These several elements should be studied and documented integrally but discretely through the process ofprogram development.



	Spaces

	Components within these spaces

	Systems



Spaces: Much landscape architecture work can be defined as a spatial program. For example, a resort hotel may require an exterior “spill-out” space capable of accommodating a selected number of guests concurrent with an interior event. The space itself will be characterized in terms of size, form, and necessary relationships. Activities and functions to occur within these spaces may also be defined.

Components: Components within spaces will be itemized and defined separately. For example, a shade structure may be required. The detailed requirements for that shade structure can be contained within a set of component descriptions. There may be a number of such structures within the program.

Systems: Systems should also be defined as part of the initial programming exercise. Landscape architects should establish brief narrative intentions for all proposed systems, for example, paving, walls, and stormwater management. It is at this point that the architect also defines intentions for systems such as HVAC, fire separation, and communications.




ALLIED FIELDS

In architecture, programming is a complex and highly specialized component of building design process. Some individuals and firms conduct only this type of work. As buildings get more specialized, building programming standards and guidelines are being developed to serve specific building types. In some cases, new building technologies and associated uses are emerging without much precedent or programmatic standards or references. In this case, new research is necessary to inform these standards.1




Graphic Representation

Program development is most effectively summarized in spreadsheet format. Spaces, components, and systems should be organized along the vertical axis and attributes should be listed along the top horizontal axis. Alternatively, a more graphic format may be desirable when visual characteristics are important to the program.

A three-dimensional depiction of the required program may be useful in order to locate program on the site. This representation should be done in the Concept phase in an abstract, but scalable diagrammatic form.

A useful strategy is to utilize a template developed for a similar project, in order to establish an efficient point of departure. Consider establishing a graphically keyed relationship to the site plan, to clearly communicate the location and relationship between elements.

Examples of Illustrative and Three-dimensional Project Program


[image: Examples of illustrative and three-dimensional project program show two paintings from Anne S. K. Brown Military Collection, photo of existing British Flagpole, Chalmette Memorials, driving paths, exposed field, and shaded woodland. Three-dimensional images show historic pattern, landscape system and human comfort, visitor experience, conceptual world map, geo-referencing a general, and into the woods.]

Example of a Plan Graphic Project Program


[image: Example of a plan graphic project program show a project design showing Food Kiosk, Cafe and Multipurpose Plaza, Children’s Play Area, Open Lawn, Seating Area, et cetera along with many other details.]




Design Intent

Upon obtaining a preliminary understanding of the site, adjacent contextual conditions, and the client’s program, the landscape architect can further develop more detailed design intent for the project. This process should be continually evaluated throughout the Preliminary Design phase as additional data, client, consultant, and jurisdictional feedback and programmatic understanding is obtained. This is not a static task.

Key components of the Design Intent documentation are further described in the sections that follow:



	Design Brief

	Project Dilemma and Thesis

	Project Performance Metrics

	Typological Precedents and Principles

	Design Frameworks and Parti Diagrams






Design Brief

A comprehensive and consolidated portrait of the project work scope is required for any successful design process. The design brief captures the essence of the project. It is based upon the client’s goals, mission and vision, and critical success factors for the project. It also addresses the baseline site conditions, the project budget and the metrics critical to the project.


STATEMENT OF CLIENT’S GOALS, MISSION, AND VISION

The client’s goals, mission, and vision for the project should be at the core of the design. This information should be gathered from client interview(s) conducted during the Pre-Design phase and summarized as part of the design brief.



DEFINITION OF CLIENT’S SITE

Concepts and programs for any site should be grounded in the characteristics of the place itself. A summary of the key facts about the site—for example, location, size, land use, vegetation, and so on—is important framing project intent. The site survey, any reports, aerial and site photography, physical samples and inventories, and other available and recorded base data should be considered in this definition. This data should be obtained in the Pre-Design Inventory and Data Collection phase. The description should be comprehensive but concise.



STATEMENT OF PROJECT BUDGET

The project budget should be established or approved by the client. The landscape budget should be itemized to correspond with major improvement areas, for example, gardens, terraces, plazas, pools, and amenity areas. The budget should also distinguish between landscape architecture and civil/infrastructural improvements. It is the landscape architect’s responsibility to clarify and design to established budget parameters from the project outset.



STATEMENT OF PROJECT DILEMMA AND THESIS

A discussion of the project dilemma and thesis should have been initiated at the Pre-Design client work session and further developed during the strategic kick-off meeting and client metrics meeting. Now, with a better understanding of the site, the project dilemma and thesis should be reviewed, refined as necessary, and restated.



STATEMENT OF PROGRAM AND PERFORMANCE METRICS

Site design intent incorporates both qualitative and quantitative metrics to characterize the work scope. These correlate with metrics defined during Pre-Design in the metrics kick-off meeting. The landscape architect should frame qualitative metrics for each space or component, and include characteristics such as intended mood, experiential and aesthetic qualities. Quantitative metrics should also be determined for each space, component, or system and include attributes such as size, number of people accommodated, and infrastructural needs. These attributes are further described next.



TYPICAL LANDSCAPE ARCHITECTURE PROGRAM HEADINGS


SPACES


	Primary spaces and gathering areas

	Roads and parking requirements

	Recreation components

	Regulatory-required open space or other requirements

	Service needs





COMPONENTS



	Art components

	Furnishings

	Lighting





SYSTEMS



	Key environmental systems

	Infrastructure systems

	Landscape typologies

	Pavement systems

	Walls

	Signs

	Water features





For each space, component or system, include the following typical attributes:



	Descriptive name of each space, component or system, for example, “Promenade”

	Locational or siting criteria

	Key characteristics of each space or element, for example, “the Reserve, a shady mesa, an intimate retreat from the city. A place to read, relax or have a quiet conversation ...”

	Size of each element, and potential capacity or human occupation, for example, amphitheater, 550 persons or swimming pool, 150 persons

	Primary materials intended for each element

	Key relationships, to other site elements, or components by other disciplines, for example, architecture

	Infrastructural needs









Principles and Typological Precedents

The purpose of this task is to highlight built precedents and supporting principles which bear relevance to the project, in order to define issues and opportunities.

Precedents represent any example, model, or potential standard that may have applicability to the proposed work. Precedents may include an established design practice, or any judgment that can be used as justification for a similar decision. The role of precedents suggests that the designer can benefit from historic lessons.

For these purposes, a typology may represent a specific type or approach to design. A typological precedent is simply a means of highlighting a specialized approach to design. Typological precedents may include spatial standards, form and organizational models, or construction technologies. Other, more specialized typological precedents include elements such as green roofs, sculpture parks, or rain gardens.

Principles are paired with precedents in order to explain how the precedent works and how underlying values are structured. In aggregate, principles define the essential theory associated with the precedent.

Note that the role of typology and precedent in design is not intended to serve as an end, but rather as a means of understanding the complex array of problems and potential solutions. The designer should avoid relying on old solutions to evolving problems. Typology, precedent, and principle are used to establish a foundational perspective that can be built upon as the unique and contemporary conditions of the project are understood.

Precedents should:



	Define scale relationships associated with similar spaces.

	Define spatial issues associated with similar spaces.

	Define essential program components.

	Define key program relationships associated with the project type.

	Investigate history and evolution of this type of space.

	Define how use patterns associated with this type of space are changing.

	Define principles and essential theory associated with the precedent.

	Identify shortcomings associated with the precedent.

	Define opportunities to innovate.

	Summarize key issues associated with this type of space.

	Identify typical construction systems and technologies






Specific Requirements

Conduct focused research to determine the best examples associated with the project type. This process may build upon research initiated in the benchmarking process at the Pre-Design phase.

Organize the precedent review by grouping projects with similar scales. Make conclusions from these projects relative to the scope and spatial parameters that apply to design project underway. Conclusions made from each precedent should be distilled to essential conclusions.

Consider the local, cultural, and contemporary factors that influence the definition of a new precedent for this type of space.

Example of a Design Brief






DILEMMA:

How can we create THE destination public space for the suburb of  Gunbarrel with limited room and design involvement?

THESIS:

Identifying the unmet outdoor needs of the community, coupled with simple, bold and unique design moves and guidelines will enable the team to move the design concept forward to a successful outcome.

PRINCIPLES:



	 A park is where community life and interaction are on display. We must create a physical plan that stimulates impromptu social engagement  and communal activities to occur.

	 Safe and convenient physical linkages from surrounding areas to the park are critical for visitation and usage.

	 Satisfying the unmet needs of the community is key to engendering ownership and increasing usage of the park.

	 A series of choreographed spaces between Main Street and the park will make for a grander impression.

	 Programming for outdoor improvements shall appeal to a variety of audiences.

	 Sustainable improvements in the park reinforce the community’s (Boulder’s) brand as a sustainable community and place.

	 Simple materials detailed in elegant ways can differentiate this project from others and be cost effective.





GOALS (METRICS):

Water



	Utilize bio-swales and rain gardens in all streetscapes to reduce stormwater infrastructure cost by a percentage yet to be determined.

	Utilize dry detention ponds in narrow landscape areas so they can be used as passive open spaces.

	Reduce potable water consumption for all public landscapes by 50% of baseline condition.





Energy



	Provide wind turbines and/or solar panels in the park to provide enough energy to power the irrigation and park lighting systems.

	Utilize LED lighting for public spaces whenever possible.





Economics



	Employ BMPs for the stormwater handling and cleansing to reduce waterquality and storage requirements elsewhere in the project.

	Create a mixed-use development to improve the jobs-to-housing balance.





Ecology



	Create new wetlands that are equal or better than what previously existed.

	Provide “night sky conditions” in all public spaces.





Social Capital



	Encourage a community-wide art program (local artisans).

	Consider private community or vegetable gardens in the park.

	Use technology to teach about the value of sustainable living, for example, kilowatts of energy from wind, human power (bikes), etc.





Green Building and Urbanism



	Connect to the existing surrounding pedestrian linkages to outlying areas.

	Develop performance standards for the built environment.





Waste Management



	Recycle home, business, and landscape waste for other secondary uses.

	Eliminate 95% of the construction waste by employing a “cradle-to-cradle” approach for materials.

	Reduce air pollutions/dust by 50% during and after construction.










Example of Precedent Imagery Board


[image: Example of precedent imagery board shows photos in following two categories: Sustainable storm water design (Portland, Oregon): Green roof, storm water retention, rain gardens/Bioswale, and permeable paving. Adaptive reuse of railroad corridor (The High Line, New York City, New York): Green roof, seating and plaza, pedestrian walk, retaining history, and paving as art.]



Graphic Requirements

Design precedents and corresponding principles are best captured through photographs of built projects. Some of these photographs may have been collected in the Benchmark phase in Pre-Design.

Project and photographic sources should be credited.

Group graphics in logical categories to reflect corresponding ideas or principles, for example, spatial or scale intent, program, or functional ideas.




Environmental Analysis Framework

The Environmental Framework defines specific site opportunities for best environmental practices, for example, habitat restoration, water quality initiatives, and solar energy opportunities. Some key site considerations are listed here:



	Slopes, defined by slope percentage and associated narrative description, for example, slopes greater than 30 percent are typically not well suited for buildings, roads, and other improvements.

	Elevation, defining the relative elevation of the site in order to: organize views, evaluate visual impacts, and determine circulation and design opportunities.

	Aspect and orientation, defining north, south, east, and west facing slopes, combined with degree of slope in order to define solar and lighting impacts for planting, pedestrian use, and building orientation.

	Micro-climatic conditions, identifying both desirable and potentially objectionable conditions, for example, intense summer sun areas, desirable winter sun zones, windy areas requiring mitigations, and micro-climatic conditions that may affect plant selection.

	Hydrology, positioning the site within its watershed context, in order to understand impacts. Identify drainage patterns that should be maintained and those that are poorly drained and require mitigation. Identify streams, rivers, and other water bodies, including floodplains and wetlands that require setbacks and preservation and avoid or minimize disturbance.

	Existing vegetation, identifying existing plants that deserve to remain and identify other plants that are in poor condition or are invasive or hazardous. Detailed tree assessments may be necessary and should be completed by an arborist.

	Soil characteristics, determined via a soil survey to accurately identify soil conditions. Highlight areas susceptible to erosion, poorly drained areas and areas poorly suited to construction.

	Wildlife, with habitat and migration patterns defined in order to avoid disturbing these areas.

	Infrastructure conditions, identifying all existing utilities.

	Wildfire Conditions, defining areas and level of hazard, and area(s) for proposed development in order to ensure appropriate measures are implemented to minimize fire danger.






[image: Example of a diagram of environmental parameters considered for a site shows cooling towers, native plants, and previous pavement at different places. It also shows underground stormwater filtration and fly ash concrete pavers.]

Example of a Diagram of Environmental Parameters Considered for a Site



Community Analysis Framework

The Community Analysis Framework defines specific site opportunities for community destination and attributes, as presented in the existing site condition, for example, connections to an existing trail system or natural or cultural artifacts that suggest interpretive opportunities. Key site considerations are listed here:



	Points of Connection: Analyze pedestrian activity and circulation patterns, derived from informal observations, or actual field counts to design for types and rates of flows on and around the site.

	Historical Landscape Assessment: Identify the surviving, visible historic components within the landscape. Include community perspective relative to historic character.

	Community Preferences and Potential Concerns: Defined as part of a comprehensive dialogue with adjoining or nearby neighborhoods.






[image: Example of a diagram of community parameters considered for a site shows shade plaza, water wall interaction, public festival space et cetera along with many other details.]

Example of a Diagram of Community Parameters Considered for a Site.



Economic Analysis Framework

The Economic Analysis Framework defines opportunities and constraints with the long-term economic performance of the project, for example, visibility and access conditions, return on investment, and future potential development in the area.



	The estimated relative (not actual) value for different site areas, derived from a general analysis of relative site assets and liabilities, for example, access, visibility, adjoining land use relationships and potential liabilities such as noise, pollution, or flood potential. High and low value site areas are defined.






[image: Example of a diagram of economic parameters considered for a site shows passive cooling system, ticketed events, and retail revenue generation.]

Example of a Diagram of Economic Parameters Considered for a Site



Art Analysis Framework

The Art Analysis Framework defines opportunities to improve the site aesthetic, particularly conditions that suggest the incorporation of art, sculpture, or audio, or visual enhancement. These may include opportunities for public or private art/sculpture, landform, performing arts, use of color, texture, and smells, and so forth.

Site art considerations may include:



	Views/Scenic Quality: Include the precise location of desirable and undesirable views, both from the site and to the site

	Noise: Include the location of desirable and undesirable soundscapes on the site.

	Key Off-Site Relationships: Identify areas on the site that are connected to potential off-site opportunities. These may include open spaces and culturally significant or aesthetically pleasing scenery.

	Photos: Use site and aerial photography to document existing site and context conditions, and capture influential imagery, details, or precedents potentially applicable to the proposed design.






[image: Example of a diagram of art parameters considered for a site shows informal/impromptu performance space, shade structure, batons and cooling towers, formal performing arts, potential public art locations, and technology wall.]

Example of a Diagram of Art Parameters Considered for a Site.



Framework and Parti Diagrams

The objective of this task is to establish the key organizational structure of the design proposal and identify critical relationships between proposed functions and spaces.

The “parti” or big idea rationale is a diagrammatic depiction of the most fundamental organizing philosophy of the proposal. The parti announces the driving force behind the emerging schematic idea, in a simple yet compelling fashion. “The parti is the widest yet most profound description possible of [the] act of making.”2


Most Important Message

A “parti” is generally developed as an abstract representation, but with key site intentions clearly defined. The diagram should be strategically developed with hierarchical representation, that is, the most important messages should read most robustly. The content and associated message of the parti should not be complicated; the landscape architect should be able to illustrate the intent simply and describe the intent in a few sentences.

The framework plan or “parti” does not rely upon form or compositional conclusions. One of the first steps of the actual design process where real possibilities are explored, the diagram assembles conclusions made from Pre-Design steps of the process. The framework plan is generally a holistic, project-wide idea, encompassing the full complement of disciplines involved in the project. The framework plan should not be developed as a site-only depiction, but rather should reflect critical contextual relationships.

The parti should address and overcome the key challenges associated with the project. Key challenges should be described in the project dilemma. The parti must represent the thesis of the project. Remember the thesis is a statement of intent supported by an argument.

Multidisciplinary content may be important to include within the parti, as it is intended as a holistic depiction of project circumstances. That does not suggest that the plan must comprehensively define all intentions associated with the project. The parti should incisively depict the most important logic of the project, i.e. that intent which is most critical to the success of the project.



Graphic Requirements

The parti plan does not need to be drawn to scale, but spaces should be roughly sized in relative proportion to one another.

Legibility is critical to a parti. This diagram works best when understood at a glance. In other words, symbols should be developed that logically and intuitively represent intent.

A three-dimensional diagram may provide clearer depiction of intent, although plan graphics may be suitable to communicate intent.

Consider including the following elements in the framework or parti diagrams:



	Primary circulation structure and primary movement sequence

	Central organizing space or spaces

	Primary spatial structure, including general degree of enclosure

	Hierarchical relationships between spaces and components

	Essential programmatic relationships

	Significant views or visual relationships between components





Examples of Various Parti Sketches.


[image: Examples of various parti sketches for Zen and Tea Culture Village, Natural Systems et cetera.]

Example of a Concept Formation for an Urban Park


[image: Example of a concept formation for an urban park shows design of symphony and civic ensembles, space plus motion, and activities (perform, engage, and retreat).]

Example of a Concept Formation for an Urban Greenway


[image: Example of a concept formation for an urban greenway shows railroad artifacts, living with water, quilt, and front port. Railroad artifacts shows circles industrialism and ecology overlapping with overlapped part labeled Greenway.]




Concept Formation

Concept formation is instrumental as design moves from design requirements to design philosophy and its abstract manifestation.

Design conceptualization begins after initial programmatic development and Inventory and Data Collection phases. The project concept should be based on the project goals, site and context, dilemma and thesis, performance metrics, frameworks, and partis.

There are many launching points for concept formation, many of which are not described in detail within this document. They may even include imagery, narratives, poetry, theories, charrettes, quotes, songs, plays/performances, physical models, and art. While the creative pursuit of ideas is often derived from wide-ranging sources, design solutions will ultimately be judged by objective criteria.



Design Studies

Preliminary form-giving typically begins at the Concept Design phase.  As noted, there are many ways to initiate design. This publication, however, promotes a baseline design process that should be considered by the landscape architect. Adaptations and derivations from this process may be followed by project teams in the pursuit of well-defined intent.


Plan Alternative Studies

Design studies are used to explore and evaluate a range of formal means to accomplish design mission and goals. The primary design scope of the project should be conveyed. These studies should include full interdisciplinary intent, including architecture, civil, transportation, environmental, and art elements.

Plan studies are a method of realizing a generally consistent program on the site. This method should be focused on allowing the designer to quickly consider a variety of compositional variations on the site. The process of selecting from a number of alternatives is a form of rapid cycling, in which goals, metrics, and the likely performance of a design are considered. This explorative approach is aimed at seeking out best solutions.

Develop a common set of plan intentions (Commonalities below) to be shown on each plan.

PLAN ALTERNATIVE COMMONALITIES



	Consistently serves the project’s mission, vision, and goals

	Consistently addresses the project’s budget or provides logic for variance

	Acknowledges equivalent site conditions

	Acknowledges equivalent contextual influences

	Essential program included consistently, albeit with potential variations in position





Develop a unique set of plan intentions which offer significant comparative distinctions between plan alternatives.

PLAN ALTERNATIVE DISTINCTIONS



	Alternative spatial organization

	Alternative formal strategies

	Alternative supporting program

	Alternative environmental emphases

	Alternative material emphases





At a minimum, Plan Alternative Studies plans should incorporate the following components:



	Off-site relationships, defined as they relate to proposed plan

	Primary three-dimensional intent, including level changes and grading intent

	Primary site program, annotated or otherwise described on plan

	Hardscape and softscape distribution, defined graphically, without necessarily defining material intent

	Key environmental strategies, for example, sustainable water management, micro-climate design, habitat preservation, or material reuse

	Art program, including two-dimensional, three-dimensional, narrative, and auditory elements

	Narrative intent, accompanying the plan to define the essence of each plan and distinctions between them





BEST PRACTICES



	Plan studies should be derived from design framework/parti diagrams

	Innovative responses to stated problems should drive the process. Utilize an interdisciplinary rapid cycling session to define plan alternatives.

	Sustainability and long-term legacy should be at the fore during the development of design ideas

	Include full interdisciplinary intent, including architecture, civil, transportation, environment, and art







Selection of Preferred Alternative

The preferred alternative represents the outcome of a collaborative process. This process might include the design team; client team; representatives of the local, state, or federal jurisdiction; other consultants; key stakeholders; and/or the community at large. Ultimately, the preferred alternative is selected by the client based upon the methodical evaluation of alternatives, as facilitated by the landscape architect.


METHODS

The parameters used by the landscape architect to assist the client in making a selection should include metrics and corresponding goals, program requirements, constructability, operation and maintenance costs, flexibility, schedule impacts, and estimated construction cost.



REFINE PERFORMANCE CRITERIA

The project metrics and corresponding SMART goals should now be revisited. Design alternatives should be evaluated relative to their ability to fulfill the mission of the design and satisfy performance metrics.

The project program should comprehensively summarize the project requirements as defined by the client and project stakeholders.

Existing conditions must be considered as they affect and are impacted by the performance of the design.



EVALUATE ALTERNATIVES AGAINST CRITERIA

The sustainability matrix should be used as a tool for capturing the performance of each alternative plan and evaluating how each performs against each of the established criteria.



SELECTION OF THE BEST PERFORMING DESIGN

The best-performing alternative should be selected as it best satisfies performance criteria. The selection should be completed in collaboration with the client and project stakeholders.



GRAPHIC REQUIREMENTS

The design plan should be further developed following its selection, in order to address any identified shortcomings or improvement needs. That will properly position the concept plan for much more extensive development at the Schematic Design phase. Identification of further development needs should be incorporated in the concept plan package.

The preferred plan alternative should be graphically prepared to vividly depict key characteristics, rather than be drafted in exhaustive detail. The graphic medium should be selected to reinforce design intent. For example, cool, shaded spaces might be accentuated or colorful garden qualities might be rendered into the plan, or carefully arranged relationships between interior and exterior spaces might be portrayed in collaboration with the project architect. The preferred plan alternative should be drawn to scale. Context around the site should be illustrated in a manner that highlights key relationships.





Character Imagery

Character imagery vividly communicates the intended physical personality of the project, derived from the overall project mission and as a consensus-building step toward accomplishing detailed design and detailing.

The character of the designed environment should reflect the mission of the project. As such, some description of the intent behind the proposed character should be included as part of this document. For example, the project aesthetic may be derived from some combination of regional influences, environmental conditions, community interests, and the financial pro forma.

Imagery may also be used to establish the general quality level for the project. A well-trained landscape architect will maintain an informed understanding of built quality and associated cost.

Imagery may also be used to convey performance, function, and intended use of proposed spaces and elements. Performance may include environmental processes such as stormwater infiltration. Functions and intended use may include spaces that are intended to include multiple functions, such as plazas that may be used interchangeably as passive gathering spaces and for farmers’ markets.


Graphic Requirements



	Photographic images defining intended character for proposed materials, systems, components, spaces, or settings.

	Succinct narrative to accompany images, highlighting primary intent, e.g., pavement images may be accompanied by the words “tactile, porous, low reflectivity, and low maintenance.”

	Images organized and potentially grouped to communicate design logic, such as those scenarios described under Best Practices:







Best Practices



	Consider organizing images by overall intent, for example, landscape preservation or wetland mitigation.

	Consider organizing images in categories of environment, art, community, and economics. Statements of intent or principles should accompany each category.

	Consider organizing images by spatial program, for example, auto court, winter garden, veranda.

	Consider organizing images by principle categories, for example, a didactic landscape, spaces-within-spaces, or strong interior–exterior relationships.

	Consider organizing images by project component categories, for example, pavements, lighting, furniture, landscape, and feature components.

	Images may be most useful when the audience clearly understands the message. Phrases, statements of principle, or other headings can be used to accompany images.

	Consider multidisciplinary imagery, for example, with civil engineer, architect, artists, and environmentalists. The act of working together to define intent and assemble images will benefit the collaboration.

	Seek the input of the client prior to establishing character imagery, requesting his or her identification of projects that they would like to emulate, and/or a verbal description of intended built character. For example, a client might report that he is looking for “a cool, comfortable garden-rich setting that extends daily and seasonal shopping periods.”





Examples of Alternative Plan Studies from a Private Residence.d


[image: Examples of alternative plan studies from a private residence shows six different sketches at the top and two designs at the bottom.]




Preparation of Perspective Renderings  and Other Illustrative Drawings

Perspective renderings vividly illustrate principal design intent, both as a means of developing support for the project and to evaluate the proposal. These drawings should be strategically devised to highlight key design principles, illustrating the intended physical character and quality of the development, as part of an overall strategy for visual and physical quality.

Renderings should be prepared to depict the primary project features. These drawings should be well coordinated with plan organization and schematic detail development.


Graphic Requirements

Vantage(s) carefully selected to convey primary ideas and principles

Medium, coordinated with other illustrative documents as part of an overall graphic strategy. The rendering medium and style should be strategically selected to portray and coincide with the intended mood and character of the built environment. The technique can range from abstract to precise. For example, a festive public gathering space may utilize a loose and colorful medium to convey the blur of a crowded urban experience, like the work of LeRoy Nieman and his “stunningly energetic” style. Or, the media may be selected to convey a well-resolved level of craftsmanship, utilizing a crisper medium.



Best Practices



	Determine key people activities, those intended to be supported by the proposed design solution. Include people engaged in these activities in the perspective rendering.

	Develop perspective renderings together with the consultant team, namely architects and others whose work is portrayed in the rendering. Utilize an interdisciplinary work session, together with the rendering professional, to develop content.








Design Models

Design models are used to examine spatial intent, scale, and three-dimensional form.

Physical Study Models: Physical study models should first be used during the Conceptual and Schematic Design phases in order to study alternative spatial configurations. These models should generally be unfixed and flexible enough to accommodate a series of ongoing revisions. As alternative configurations are physically modeled, they can be photographed for further comparison as new alternatives are studied. “Study” is the key attribute of the modeling process. Presentation-quality detail and rendering finish are generally not considered important at this stage.

Conceptual and Schematic models can be quite abstract. Design Development modeling focuses on the development of the selected schematic alternative. These models are generally more refined than their schematic predecessors, as the emphasis shifts from space and scale to forms, materials, and relationships between elements. While materialization of the DD model can be depicted at various levels of detail, colors, patterns, and textures should approximate actual proposed characteristics. Components within the landscape architectural space should now be fashioned with attention to form. That will allow the design team to make integrated design decisions. Individual components can subsequently be modeled at a larger scale and with more detail.

Digital Models: Digital models also offer spatial and component modeling and, depending upon the software, can allow efficient revisions to be made. Prior to selecting a software program, the purpose of the model should be made clear, as proprietary software can serve somewhat different purposes. For example, distinction should be made between the role of the model as a design study tool versus presentation tool. Some software is fast and easy to use but comes with some graphic limitations. Examples include Sketch-Up and Rhino. Other software requires meticulous attention to detail and generally takes more time to model and subsequently render. Examples include 3D Studio VIZ and Maya. Some programs, such as Form Z, are designed to address a range of needs, from basic modeling to advanced rendering and animation. The landscape architect should understand distinctions between design-oriented software programs, which focus on general-purpose modeling, and programs that focus on photorealistic rendering and animation.

Example of a Digital Perspective of an Urban Park


[image: Photo shows people assembled in many groups in a park. There are buildings and many trees around the park.]

Example of a Pencil Sketch Perspective of a Private Residence


[image: A sketch shows a couple in the foreground and a landscape with several trees and plants in the background.]

Example of a Perspective of an Urban Greenway by John Moon


[image: Digital image shows a residential area with a sidewalk and many trees.]

Digital animations and fly-throughs establish a sequential perspective on the project, simulating an experiential view through the spaces as a pedestrian. These animations can generally be completed on most software such as those noted earlier. It is sometimes preferable to utilize live navigation capabilities within the model in order to explore freely, rather than follow a scripted animation sequence.


[image: Three digital images show models of concrete buildings, roads, trees and plants.]

Example of a Physical Model



Construction Budget/Cost Model

The project cost model reflects the total cost necessary to construct the site improvements and fulfill the intended mission and associated quality level intent. The construction budget should explicitly and comprehensively define costs for all work under contract by the landscape architect.

However, the cost model and construction budget are not cost estimates. Construction budgets are generally allocated prior to any significant design work. Cost estimates are prepared with quantity takeoffs, details, and specifications to define the current Opinion of Probable Cost for an existing design proposal. The Opinion of Probable Cost phrase conveys the idea that the estimate has not been determined with certainty, as there are variables that cannot be fully addressed by the design consultant. This language is used in the industry as part of a liability communications strategy.

It is important to solicit the construction cost budget from the client prior to beginning any design work in order to develop a fee proposal to provide the landscape architectural services. The landscape architect’s fee proposal may be derived, at least in part, from the allocated construction cost budget, as a percentage.

The client’s construction budget should be based upon the target program and quality level for the project. If a budget has not been provided by the client, the program should be quantitatively and qualitatively defined to a level that it can be estimated by the landscape architect during the Conceptual Design phase. In this case, the cost estimate prepared by the landscape architect will become the basis for approval by the client.

The landscape architecture budget should be separate from work completed by the civil engineer and include all improvements from the face of building to the back of curb at streets and parking areas. All components within this area, including site walls, signs, lighting, planting, landscape grading and drainage, paving, site structures, water features, and site furnishings should be included.

As projects progress through each design phase, cost estimates evolve in approach, from budgeting upcoming design work to quantifying and estimating current design work. That evolution is described in more detail in two additional areas within this publication: Chapter 7: Design Development, Best Practices, Design to Budget; and Chapter 10: Preliminary Design, Schematic Design, Guidelines and Best Practices, Site Cost Model/Construction Budget/Estimate of Probable Construction Costs—Pre-Design, SD, DD, and CD Phases.


Graphic Requirements: Cost Model

Using the Concept Site Plan that has been developed for the project, highlight and quantify the site area designed under the landscape architect’s contract. Exclude all building footprint areas. If necessary, define a range of quality zones within the overall site area by assigning a unit cost to each of these areas. These areas may be preliminary and generic in reference, but they will help to more effectively define an initial site budget.

Consider the following types of quality area definitions:



	Existing Landscape Not to Be Disturbed (No cost implication)

	Proposed Landscape, Highest Quality Level ($XX per Square Foot)

	Proposed Landscape, Middle Quality Level ($XX per Square Foot)

	Proposed Landscape, Lowest Quality Level ($XX per Square Foot)

	Proposed Hardscape, Highest Quality Level ($XX per Square Foot)

	Proposed Hardscape, Middle Quality Level ($XX per Square Foot)

	Proposed Hardscape, Lowest Quality Level ($XX per Square Foot)

	Proposed Water Feature ($XX per Square Foot)

	Proposed Art Element or Other Feature ($XX Lump Sum Allocation)

	Proposed Site Architectural Element ($XX Lump Sum Allocation)





Composite unit costs should be assigned for each area. These costs include any site protection, site demolition, site preparation, mobilization, general conditions, and actual construction necessary to deliver the project.



Best Practices


DESIGN

Develop a site budget based upon target program and quality level for the project by calculating a total budgeted cost based upon targeted square foot unit costs. The square foot unit cost will be derived from historic project data, adjusted for inflation, to match intended quality and program for the project.

Utilize images to convey intended quality level(s) for the project, as part of the cost modeling exercise. Organize these images by categories to coincide with zones as defined with the plan.



COORDINATION

Coordinate quality levels between building development and site development in order to establish desired relationships. Determine landscape architecture construction budget separate from work completed by civil engineers. Include all costs from face of building to back of curb at streets and parking areas. Include all components within this area, including site walls, signs, lighting, and site furnishings.

Example of a Cost-Model Graphic


[image: Example of a cost-model graphic shows three models with different cost per square feet for hardscape and landscape.]





Phasing


Objective

The conceptual site phasing plan defines preliminary intentions for constructing the project in multiple phases, or stages, albeit under a single contract.



General Requirements

The conceptual and subsequent SD site phasing plan depicts construction stages within the proposed site development work. In DD and CD phases, the site reference plan assumes this responsibility and is important because it may be the only plan within the landscape architect’s document set to show the entire project on a single sheet. Prior to developing the site reference plan, the Conceptual and Schematic phasing plans should be composed to illustrate the entire site design program, and key design spaces and elements.

The site phasing plan also communicates the position of the project site within its immediate context, illustrating, and labeling adjoining streets, properties, land uses, and other relevant contextual factors that may affect the design proposal or its implementation.



Specific Requirements



	Survey base sheet to show all existing conditions to remain

	Preliminary limits of work, as agreed by landscape architect, civil engineer, and owner

	Perimeter existing conditions immediately adjoining the project site, allowing the reader to understand the relationship between on-and off-site conditions

	All major on-site existing conditions to remain, for example, streets and other pavements, landscape, water bodies, and existing buildings

	All proposed buildings or structures, labeled to reference their generic or official name, if designated at time of documentation

	All proposed site improvements, to coincide with those landscape architectural improvements shown on the Site Materials Plan

	Labels to identify major program elements and design features

	Preliminary project phasing, defined by geographical areas and relative sequencing







Graphic Requirements



	Existing conditions to remain, screened back a maximum of 50 percent as original unaltered survey, in order to better highlight proposed improvements

	Single, undivided site plan, scaled as large as possible to fit on sheet

	Plan orientation to match orientation of plans within the document set

	Work limit line represented by equally spaced dashed bold line, with “limit of work” note; line width as per landscape architect’s CAD standards

	Labels for major components, as described here

	LABELING SYSTEM HIERARCHY IN DESCENDING ORDER OF IMPORTANCE:

	Phasing areas

	Major landscape spaces and elements, for example, “Activity Terrace” or “Water Wall”

	Major buildings

	Proposed roads, parking, and service areas

	Existing roads and other conditions to remain












	Line-weight hierarchy, rigorously applied to distinguish proposed from existing conditions.

	LINE WEIGHT HIERARCHY, LIGHTEST TO HEAVIEST:

	Screened survey base showing existing conditions, including subgrade conditions

	Lines to distinguish on-grade materials and elements, for example, edges of pavements

	Lines to distinguish above-grade materials and elements, for example, walls, stairs, and furniture

	Notes and labels, including phasing area annotations

	Phasing area outlines





	Consultant Improvements: As described earlier, screened to allow landscape architectural program to read distinctly

	Preliminary Project Phasing: Outlined with heavy line, defining enclosed area with clear work limits.











Best Practices


DESIGN

Examine interdisciplinary design relationships to ensure that complete and integrated systems are built within logical phasing strategies.



COORDINATION

Use the site phasing plan to coordinate work limits with others, for example, the civil engineer and prime design consultant, if applicable.



STRATEGIES

Consider phasing strategies that reflect the following considerations:



	Establishment of “upfront” value, reflecting either visual impressions or site usability

	Construction access and staging

	User access and circulation

	Relationships between site development and associated building phasing





Example of a Phasing Diagram for a Community Project


[image: Example of a phasing diagram for a community project shows phase 1 through 5 of a community project with roads within and outside the project labeled.]






SCHEMATIC DESIGN

Phase Checklist:


	[image: ] Cover Page

	[image: ] Table of Contents

	[image: ] Context Framework

	Existing Conditions

	Analysis Overview




	[image: ] Sustainable Design

	[image: ] Illustrative Site Plan

	[image: ] Site Protection and Removal Plan

	[image: ] Site Materials Plan

	[image: ] Materials Palette

	[image: ] Site Grading and Drainage Plan

	[image: ] Planting Plan

	[image: ] Planting Palette

	[image: ] Illustrative Visualizations

	3D Site Aerial/Bird’s Eye Renderings

	3D Detailed Perspective Renderings

	Sections and Elevations




	[image: ] Preliminary Project Descriptions

	[image: ] Estimate of Probable Construction Costs*



* Estimate of Probable Construction Costs is not typically included within landscape architect’s SD package. It may be provided by either a professional estimator or a contractor upon review of the package and coordination with the landscape architect.


Introduction


Purpose

Having established parameters in Pre-Design and a conceptual design framework at the Conceptual Design phase, Schematic Design can be initiated with a basis to begin formulating detailed design intent. Intent defines the essence of Schematic Design. Intentions come in the form of principles, performance metrics, a mission, a thesis, and form and character studies. It is also important to recognize that like Conceptual Design, this is still an analytical phase, a response to the conditions established in Pre-Design, the evolution of the design during Conceptual Design, and the intent established at the outset of Schematic Design. To conceive of a coherently whole design direction that encompasses the myriad objectives, parameters and constraints is the primary challenge of Schematic Design.

For a more comprehensive summation of the definition, purpose, key issues and objectives of Schematic Design refer to Section 2—Phases Overview.



Organization of this Section

This core section of the publication encompasses a comprehensive and detailed description of recommended practices for the core landscape-architectural design and documentation process. This section places emphasis on representative graphic examples with associated itemization of recommended components.

The objective or purpose of every component, or sheet within each phase is first defined. It is important to understand the purpose of each sheet as well as relationships between associated sheets.

General Recommendations for each sheet are defined in order to establish broad needs. For example, Schematic Design Illustrative Sections and Elevations should “communicate the primary message, storyline and strategic intent for each section, as part of the overall mission of the project.”

After General Recommendations, specific Recommendations for each sheet follow. These represent a subset of the general recommendations and include a more detailed list of suggested elements. For example, on the Schematic Design Context Framework Plan, it is recommended that “Key Land Use Relationships and the potential implications on program positioning for the proposed development” be defined.

Graphic Recommendations for each component or sheet are also defined. These recommendations should be considered baseline and flexible, as a vast number of graphic approaches are available to the landscape architect.

Finally, Best Practices are defined for each of the landscape architecture sheets. These practices are organized by category: design, technical, coordination, and strategies. Key coordination needs are important to this section.



Schematic Design Components

Schematic Design processes and associated documentation vary across the architectural design industry, and even within landscape architectural practice. Schematic Design variations are generally more significant than DD or CD variations. Content and graphic variations suggest a legitimate and wide-ranging means to conduct analyses, define intent, explore, illustrate, and evaluate alternative design approaches. This publication recommends a set of core Schematic Design components, in order to properly define design intent. Additional components or variations from the recommended components may be considered by the landscape architect.

For example, Site Lighting and Site Furnishings may be included on the Site Materials Plan, if the plan is simple enough to allow consolidation. Or, as another example, a specialized Materials Schedule may be required by the client or municipality. Other project conditions may require the documentation of community input, study models, interdisciplinary coordination issues, or phasing plans.

The Schematic Design package here is generally represented as an 11" × 17" or A3 booklet. Larger scale drawings may necessary to better convey detail. Clients may require larger scale drawings for review and approval.




Cover Sheet—Schematic Design


Objective

The Schematic Design (SD) Cover Sheet provides the reader with a snapshot of the project design content, with compelling visual image(s) and limited words.

Example: Title Block Graphic


[image: Example of title block graphic shows a sheet with different labelling. Outer edge of the sheet is labeled sheet boundary while the inner area is labeled sheet drawing area. Many textboxes at the bottom are labeled title block, sheet title, project title, scale plus north area, and DW and consultant logos. Components of a schematic design title block shows a sheet with four textboxes at the bottom. A rectangular box below the sheet has four textboxes inside it.]



General Requirements

The SD Cover Sheet conveys the primary design scope of the project. It should also communicate the general contents of the documents and the primary consultant team leadership.



Recommendations

(The recommendations that follow are listed in recommended order of presentation on the Cover Sheet, generally from top to bottom.)

*Indicates optional requirement.


Project Title: Precisely as noted in other project records and documentation, for example, “Wheeler Neighborhood Park and Wetlands Mitigation.”

*Descriptive Phrase:Consider the use of a very brief catch phrase to suggest and reinforce the mission or intent of the project. The catch phrase may remind the reader, who may be in a position to review and/or approve the project of the primary benefit of the project. For example, a project in a sensitive waterfront environment may read “Oceanside Waterfront Improvements: Restoring the Wetlands.” Or, a downtown public space with an emphasis on public art might be titled “Union Square: Bringing Art to the People.”

*Project Location: City and state; detailed address is not necessary until Design Development documentation.

Title of Document Set: For example, “Schematic Design,” “Schematic Streetscape Design,” “Schematic Resort Site Design,” or “Schematic Residential Site Design.”

Official Date of Issuance:Verify that individual sheets and consultants show the same date within title block on each sheet.

Illustrative Image(s): These convey the essence of the project, potentially a plan or perspective view. See requirements for SD perspective renderings within these guidelines. A series of images may be also used to more broadly communicate intent.

Landscape Architectural Firm Name or Logo: To identify author of the documents.

Client Reference, Name, or Logo: To identify the client or owner of the project.






Graphic Recommendations

The SD Cover Sheet should be graphically clear and simple. Hierarchy and simple composition are important organizing principles.

The SD Cover Sheet should be designed with “design” emphasis, rather than a technical emphasis.


Font Sizes

Font size determinations will depend upon extent and placement of content, and may vary per project. The landscape architect should follow the landscape architect’s CAD standards for these requirements.

One approach would establish a hierarchy from larger text to smaller text as listed here:



	Client Reference

	Project Title

	Title of Document Set

	Project Location

	Official Date of Issuance

	Landscape Architectural Firm Name







Best Practices


DESIGN

Use the Schematic Design Cover Sheet to convey a graphic attitude about the project, with font choices, imagery choice, and layout to support the subject matter of the project.



COORDINATION

If the landscape architect is not the prime design consultant, but rather a subconsultant, the prime consultant Cover Sheet should be utilized for the overall document set. A sub-cover-sheet may be used to mark and distinguish the landscape architectural documents. With that practice, coordinate and confirm that information precisely matches between the two Cover Sheets, for example, project name, project location, date of issuance, and consultant names.



CLIENT

Coordinate client or agency requirements for the Cover Sheet. Encourage use of the landscape architect’s standard, from which content and layout changes can be made.

CORE COMPONENTS  (IF APPLICABLE)



	Client Reference

	Project Title

	Descriptive Phrase

	Title of Document Set

	Project Location

	Official Date of Issuance

	llustrative Image

	Landscape Architect’s  Firm Name

	Subconsultant Logo(s)





Example of an SD Cover Page


[image: Example of an SD cover page shows a photo of Songhua Lake Resort Phase I with many people around the resort. A person can be seen skiing in the foreground.]





Schematic Design Table of Contents


Objective

The Schematic Design (SD) Table of Contents defines the content and organization of the Schematic Design Drawing Set.



General Recommendations

Succinctly communicate each sheet and page number within the package.



Specific Recommendations

Titles or descriptions of first-level headers, such as Section titles if organized in Sections, for example, “Site Context and Base Information,” “Preliminary Design,” and “Final Design.”

Titles or descriptions of second-level headers, such as sheet titles, for example, “Illustrative Site Plan,” “Site Protection and Removal Plan,” “Site Materials Plan,” and “Materials Palette.”

Page numbers, where each part starts.

Subconsultant References, if identification of content prepared by consultants other than landscape architect is applicable.

Illustrative Image(s), conveying the essence of the project or other important content, potentially a plan or perspective view. See other requirements within these guidelines for illustrative drawings or images.

The SD Table of Contents should be graphically clear and simple. Hierarchy and indentation are important organizing principles.

Content appearing before the Table of Contents, is generally not listed on the Table of Contents. However, in numbering the pages, all pages before the Table of Contents are counted, and the Table of Contents is typically numbered with a lowercase Roman numeral page number.

Leaders, connecting headers with page numbers, as determined necessary by graphic designer.

CORE COMPONENTS (IF APPLICABLE)


	Titles or descriptions of first-level headers

	Titles or descriptions of second-level headers

	Page numbers

	Illustrative image



Example of an SD Table of Contents


[image:  ]
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Site Survey/Existing Conditions Plan


Objective

The Site Survey/Existing Conditions Plan accurately and comprehensively defines existing site conditions as a basis for determining site development proposals and associated costs.



General Recommendations

It should be completed by a licensed professional surveyor or engineer.

It should be procured through a formal process of obtaining required survey components, as per the list that follows.

Verify and review the survey for accuracy and completeness.



Specific Recommendations

The Site Survey shall include, but is not limited to, the following administrative and legal information, as applicable to project circumstances. Physical survey requirements follow in separate lists by category.



	Administrative/General

	Project Name, Project Number, Client Name

	Date Survey Completed (initial and revisions)

	Scale, Written and Graphic

	Legend

	North Arrow (true and magnetic)

	Statement of Survey Techniques Used and Surveyor Certification

	Legal

	Bench Marks and Control Points (location and description)

	Property Markers (location and description)

	Property Boundaries (including metes and bounds data); property boundary data should be verified for closure)

	Easements, (for example, utility and access)

	Street Rights of Way (including street names).

	Neighboring Property Lines, Owners, Occupancies and Structures





The site survey should be used to summarize the site stormwater runoff and infiltration conditions as a baseline for developing and evaluating development proposals. Cover types should be defined on the survey, including impervious and porous surfaces. Proposed development should not result in runoff rates that exceed those on existing site conditions. In cases where existing site conditions are heavily covered with impervious surfaces, it may be desirable to improve the overall infiltration rate of the site with proposed development.



Topography, Water, and Drainage

Datum for elevations, including local datum and U.S.G.S. reference.

Topographic contours 1'-0" interval Imperial, 0.25 meter metric, preferred.

Spot elevations, as specifically requested by landscape architect, for example, building finished floor elevations, roads, parking lots and curbs, major paved areas, utilities, drainage structures, tops and bottoms of stairs, tops of walls, and adjacent finish grades and elevations at base of tree trunks, per notes that follow.

Flood prone areas and flood hazard zones, using the National Flood Insurance Program Database, for example, 100’ floodplain, wetlands, wave runout zones, and so on.

Water bodies, water course and drainage features, for example, oceans, lakes, ponds, canals, creeks, rivers, and so forth. Include typical and high-water level for water courses.

Culverts type, size, length, and elevations.

Storm sewer inlets rim and invert elevations.



Components and Materials

Description of natural ground surfaces (grass, rocky, sandy, clayey, marshy, filled, etc.). Include location and extent of exposed bedrock and areas where shallow soil depths cover bedrock.

Soil borings, locations and numbers.

Note: Soils data are not normally included as part of the site survey. Soils information is important to the landscape architect in order to understand the soil’s structural capabilities and stormwater runoff and infiltration rates. Runoff and infiltration rates will also be affected by the type of cover on the site, for example, vegetative or hardscape. A soils analysis should be obtained separate from the survey.

Buildings and structures, including identification of type, size, primary materials, number of stories, building overhangs and subgrade conditions, including those that project beyond the primary floorplate.

Location and description of paved surfaces (cast-in-place concrete, asphalt, pavers, etc.).

Include streets, curbs, driveways, and sidewalks, with material descriptions for each.

Site stairs, including indications of handrails.

Walls, both freestanding and retaining, including material description.

Fences, including material description and gates.

Underground features, including current and abandoned foundations, vaults, basements or structures, tunnels, and tanks.

Any other pertinent physical characteristics of the property (include nearby facilities that may be affected by proposed construction).



Utilities

Underground utilities, including identification of utility type, material, size, elevations (rim and invert), and flow direction.

Private utilities (include cisterns, septic tanks or fields, etc.)

Power, telephone and CATV poles and lines, overhead and underground.

Fire hydrants and stand pipes.

Valves and meters, including backflow preventers.

Wells, including depth.

Manholes, including rim and invert elevations and other utility appurtances including boxes, pipes, plates, and the like.



Existing Plants: Trees, Shrubs, and Groundcovers

Trees and other plants must be properly inventoried in order to create a successful plant protection plan. The survey drawing serves as the base for the plant protection plan.

The survey base should include the following information:

All existing tree trunk locations, with tree trunks scaled proportionately to actual size, for trees with caliper 1½" and greater.

Identification of ground elevation on upper slope side of each tree trunk.

All existing tree canopies shown to actual drip line, with simple circle, potentially eccentric to reflect actual crown position.

All existing trees identified by caliper and species, indicated at tree trunk on plan. Identification of tree species for each tree, in common and botanical terms, for example, "12" Caliper Lodge Pole Pine, Pinus contorta is preferred but 12" caliper pine should be provided at a minimum

Caliper and species descriptions may not be necessary for large forested areas generally removed from work areas.

General state of health, for example, poor, fair, good or excellent (in accordance with Reference Guide for Plant Appraisal, Eighth Edition, copyright 1993 by the International Society for Arboriculture for determining tree health). Stressed trees in poor health, with dead wood, major bark damage, wilting leaves, or lean crowns may need to be removed, even if they are not susceptible to construction impacts.

Shrub massing, including identification of species with common and botanical names.

Groundcover massing, including identification of species with common and botanical names.




Graphic Requirements

The landscape architect should use the surveyor’s printed (and stamped) existing conditions survey as the baseline document, with no graphic revisions by the landscape architect. The surveyor should provide an official signed and stamped copy and an electronic version in .pdf format. This drawing will be incorporated into the SD package as a reference plan and serve as the base for plan sheets. Alternatively the landscape architect may desire to control in-house printing or change the drawing orientation or scale. In this case the landscape architect should obtain the surveyor’s .ctb file (pen settings for plotting) in order to precisely match the graphic qualities of the surveyor’s hard copy.


Best Practices


DESIGN

As an existing conditions map prepared by others, no alterations should be made to the survey by the design team. For legal reasons, the survey should remain an unaltered document produced by the licensed professional surveyor or engineer.



COORDINATION

Collaborate with other design team members, especially the civil engineer and architect, to review and verify survey for accuracy and comprehensiveness. A thorough site visit should be conducted to check the survey for completeness.



TECHNICAL

The landscape architect should request both a signed and stamped hard copy as well as digital copies in both .pdf and .dwg format. The surveyor should also provide a .ctb file so the design team may match line weights and line weight hierarchy in the landscape architectural documents.

X-Referencing: At the Schematic Design phase, all plans should largely be constructed as part of automated CAD processes through use of external referencing (X-Ref’ing) tools. X-Ref’ing allows a reference drawing to be linked (referenced) to another drawing, so that changes to the referenced drawing will be reflected in other drawings. The Site Survey will be a consistently referenced drawing, across most plans.

Note that the use of external referencing is used throughout the document set to allow all plans to be updated via automated processes, from a single "referenced" plan.



STRATEGIES

Accuracy level of the survey may vary with the type of site, for example, an urban plaza may require extensively detailed spot elevations whereas an open field may simply require contours.

Example of SD Existing Conditions


[image: Example of SD existing conditions shows design of project with roads, a pond, and many buildings.]





Context Framework


Objective

When projects are well integrated contextually, they can be transformative, rather than merely additive. The SD Context Framework defines key issues, influences and opportunities associated with the project site within its broad context.



General Recommendations

Contextual conditions may be defined physically, visually, economically, demographically, statistically, or even perceptually. The more comprehensively context is understood, the more likely the design proposal will be meaningful, responsive, and even adaptive to that environment.

The Context Framework should not simply inventory existing conditions, but more importantly should represent analytical conclusions regarding relationships to off-site conditions.

The landscape architect should determine how contextual conditions and proposed site development may benefit one another. For example, open space systems benefit from connectivity; storm drainage systems call for integration; and micro-climate conditions such as wind and ventilation can be improved via studied off-site relationships.

It is also useful to determine perimeter assets and liabilities, as these influences may affect the positioning of proposed uses. Typical asset conditions include access, visibility, and beneficial land use relationships. Liabilities may include undesirable views, incompatible uses and adverse environmental conditions.

Specific conditions that affect the pursuit of project objectives may be emphasized or studied in greater detail. For example, an interest in nurturing wildlife habitat would be best informed by a detailed study of habitats and habitat corridors that extend well beyond the site limits. This type of study usually requires a wildlife expert who may collect on-site data to reveal detailed conditions and the potential presence of wildlife species.



Specific Recommendations


Key land use relationships and the potential implications on program positioning for the proposed development.

Multimodal circulation patterns that may influence site planning or design, including access opportunities that may enhance broader circulation patterns within the site vicinity. Traffic volumes may be included to define relative street hierarchy.

Relationships to off-site drainage patterns, and water bodies, including hydrological conditions, in order to understand opportunities for effective stormwater management and water-quality enhancement measures. Position the role of the development site in its watershed context.

Regional or community open space systems, with potential connections to proposed open spaces or other destinations.

Neighborhood conditions, such as centers, edges, and key program elements.

Transit connections, for example, train and bus stops, and bicycle paths, including routes to these locations.

Character influences, for example, regional or local architectural vernacular, landscape, or street character.

Historic context, including any noteworthy historic events, artifacts, or sites, including districts.

Off-site sight-line relationships, for example, views to landmarks or panoramas, or desirable views to on-site features from off-site locations.

Landscape systems, including areas which extend across the site, or which exist only beyond the site limits, for example, wooded areas, grasslands, wetlands, and other native or domestic landscapes.

Regional materials, especially those with immediate contextual presence, such as naturally occurring stone, masonry, wood, or landscape.

Micro-climatic conditions, especially those with off-site relationships, including wind patterns, sun, and shade.

Infrastructural context, including adjoining utilities.

Ecological systems, including soils, vegetation, fire danger, wildlife, and habitat, to understand relationships to sensitive areas that may need to be avoided, preserved, or mitigated.





Graphic Recommendations

An aerial photo or existing conditions survey base works best to depict actual ground conditions, and offers the most constructive data set for conducting a context analysis.

This diagram works best when readily understood, so at-a-glance legibility is important. Symbols should be developed that logically and intuitively represent intent. For example, it should



	Include a  hierarchical depiction, diagrammatically organized to focus attention on the most important issues.

	Be color-coded, to distinguish unrelated systems and group related systems.

	Be scaled to extend to the limits of systems that impact the site design, for example, contiguous watershed limits, adjoining neighborhood facilities, or a park system.







Best Practices


DESIGN

The Context Framework can be used to frame the key challenges or dilemmas associated with the broad project mission. Very few projects function in isolation, without contextual influences and impacts.



COORDINATION

Work with local municipal agencies to incorporate applicable conditions and intentions from neighborhood plans, specific plans and zoning documents.

Collaborate with allied disciplines to define specialized contextual conditions, for example, environmental systems, hydrological conditions, wildlife habitat and demographic conditions.



TECHNICAL

Consider the role of Geographical Information Systems (GIS) in assembling contextual data.



STRATEGIES

The landscape architect should capture a holistic perspective when analyzing the site. Multiple site visits across seasons throughout the year should be conducted to allow a comprehensive and accurate perspective on the site ecology and other systems, for example, climate, wildlife, vegetation, and hydrology.

Consult with the client to understand the various means by which the site is accessed, used and maintained.

Collaborate with the interdisciplinary design team members to ensure that hydrology, soils, utilities, and infrastructure are well understood and opportunities for innovation and sustainability are maximized.

Example of an SD Context Framework Plan


[image: Example of an SD context framework plan shows summer sun route, winter sun route, potential entry points, historic structure to be relocated et cetera with many other details.]





Sustainable Design


Objective

The sustainable design process was described in detail in Chapter 10, Preliminary Design within Pre-Design. The intent of this process in Schematic Design is to further develop this content. Documentation of sustainable design in this phase should be concise and summary-oriented to highlight key objectives, intent, and measurable actions.

Key elements to include from the sustainable design process include:



	Dilemma and thesis

	Client’s critical success factors

	Design principles for the sustainable design topics—art, community, environment, and economics

	Metric goals







Dilemma and Thesis

As the design is tested and progresses toward a preferred alternative, the site and its context continue to influence the proposed solution. Rapid cycling of these alternatives should both challenge and confirm statements of problem and intent, in the dilemma and thesis.



Critical Success Factors

Upon completion of Conceptual Design, the client may decide that certain intentions may be reconsidered or adjusted based upon new influences or analyses. During Schematic Design, it is important to reconfirm client goals and what defines project success. These affirmations should be revisited, restated and better understood at the Schematic Design phase.



Design Principles

Design principles and precedents developed during Conceptual Design should continue to evolve through the preliminary design process but especially in Schematic Design as the design solutions are tested against the site conditions and alternative opportunities are explored.

Those frameworks defined preliminarily in Pre-Design for key sustainable design topics (art, community, environment, and economics) should be more definitively understood in this phase. More extensive research should be used to test design alternatives. More rigorous collaboration and coordination with team consultants should also be conducted, together with a more thorough understanding of the site and its context.



Performance Metrics

By the completion of Schematic Design, sustainable design metrics should be clearly defined to support the proposed design solution(s). Performance criteria should be adequately studied to set baseline and benchmark requirements for a comprehensive project evaluation. These will be the measures by which the project will be defined, as “what gets measured, gets done."

The established metrics should be used to address and advance the SMART goals initially outlined with the client for the project.



Best Practices

Refer to the Chapter 10 discussion of the sustainable design process.

Example of Sustainable Design Process






Dilemma

The Songhua Lake Phase I Village is one of the key revenue generators of Songhua Lake International resort. The client group would like to provide the visitors with an authentic North American resort town experience. The design must refl ect this with a nod to the successful resorts in Vail, Beaver Creek, Whistler, etc.

Thesis

To achieve the client’s vision, the project team will  utilize Design Workshop’s forty-plus years of experience in mountain resorts to create an authentic and inspired North America-style landscape design. At the same time, site culture, local natural elements (including plants) will add uniqueness and identity to the site, making it a memorable place for visitors.

Songhua Lake Village will distinguish itself from other resort developments in China based on how it treats the existing landscape and natural systems. The natural attributes of the site will inform the design approach for outdoor activities, material selection, water treatment techniques, planting styles, and site details. The end result will be a China mountain resort landscape design known for: an integration of systems; sustainable energy-effi cient operations of the site; cutting-edge design and aesthetics of the built environment; and comfort and quality of life for visitors and residents alike due to a mix of amenities, various uses and the creation of places that connect people to each other, to nature and to a more healthful life.

Critical Success Factors



	Embody a world-class, authentic North American-style mountain resort village to attract required market share.

	Meet local EVA requirements.

	Solve essential grading challenges and provide an effective drainage system that protects the real estate investment.

	Integrate slip-proof details and be ADA compliant  to be accessible to all.

	Establish a four season resort that maximizes year-round revenue.

	Protect sensitive natural conditions, including ecological habitats and night-sky conditions.





Design Principles

COMMUNITY



	Community opens space is most functional, enjoyable and accessible when connected to local and regional systems.

	Community is nurtured when public spaces are organized and programmed to engage diverse users.

	Community-based environmental stewardship is nurtured when the community is exposed to and understands good environmental practices.





ENVIRONMENT



	Preservation of existing natural drainage systems reduces infrastructure costs.

	Use of sustainable water management systems can enhance flood control and water quality.

	Use of native plants results in hardier and more maintainable landscapes.

	Use and reuse of local materials establishes a local vernacular, benefits the local economy and reduces consumption.





ECONOMICS



	Most strategic economic decisions assimilate initial capital costs with long-term life-cycle costs.

	A broad range of aff ordable venues accommodate broader crosssection of the community..

	Flexible outdoor spaces that accommodate diverse events and activities are more likely to be embraced by visitors, establishing economic development benefits.





ART



	Outdoor spaces are most meaningful when they are beautiful and enjoyable across four seasons.

	A singular and cohesive identity establishes a memorable place for visitors.

	A strong relationship between site and building design, with both influenced by nature and vernacular elements, establishes the most cohesive aesthetic and sense of place.

	When arts are integral with the identity of a place, the spirit is lifted.













Illustrative Site Plan


Objective

The Schematic Design Illustrative Site Plan expresses site design intent in a vivid and compelling fashion, emphasizing key features and characteristics, to both promote and evaluate the proposal.



General Recommendations

At its most fundamental level, the Schematic Site Plan defines how site conditions and project requirements result in the most feasible design solution. The plan is much more than a pretty picture and should be rigorously derived from research, analysis, alternatives evaluation, and multidisciplinary collaboration.

Ultimately, Schematic landscape architectural design culminates with the Illustrative Site Plan. Here, the collaborating landscape architect highlights ambitious design intent, addressing aesthetic, environmental, social, and economic strategies. Of the various Schematic Design documents, this plan most comprehensively exemplifies these intentions.

The plan is developed with broad responsibility. Contextual conditions and intended relationships to these conditions are identified. A complete, rather than selectively depicted multidisciplinary program should be communicated. The intended physical character of the development should be illustrated, as part of an overall strategy for visual and physical quality. And, no less importantly, the mood and spirit of the place should be conveyed.

These intentions should be well coordinated with perspective and sectional drawings and schematic or sketch detail development.



Specific Recommendations


EXISTING CONDITIONS

Contextual conditions, including adjoining sites, streets, districts, and natural systems.

Existing site conditions to remain, including buildings, utilities, pavements, walls, plants, and other elements.

Existing topography, illustrated as part of the Survey Base Plan.

Existing circulation and use patterns, strategically illustrated with enlightening graphic means, for example, higher automobile densities on high volume streets.



SITE SYSTEMS

Primary and subsidiary spaces, including role or function.

Complete site and landscape architecture program, including social, recreational, sports and other use areas.

Building service areas, including delivery, waste, and major utilities.

Softscape and hardscape areas, distinguished graphically.

*Primary proposed plantings, at a minimum showing tree massing.

*Pedestrian circulation network, including any hierarchical definition.

*Generic indication of materials, for example, stone, concrete, or defined simply as pavement or pavers.

Art program, including two-dimensional, three-dimensional, narrative, and auditory elements.

*See “Diagrammatic Overlay” requirements below.



INTERDISCIPLINARY SYSTEMS AND ELEMENTS

Proposed buildings and architectural structures, including exterior elements such as columns, roof overhangs, and elements requiring site relationships, for example, doors and service areas.

*Automobile circulation network and parking areas, including subgrade conditions.

Primary environmental systems, for example, sustainable water management, habitat preservation areas, and steep-slope preservation areas.

Major above-grade utilities, for example, electrical substations and waste-water treatment facilities.

*See “Diagrammatic Overlay” requirements below.



SUPPORTING INFORMATION

Solar conditions, accurately depicted, for example, shade, at a strategic date and time.

Annotation, identifying listed elements.



Diagrammatic Overlays to Highlight Key Systems

In order to more clearly communicate key schematic landscape systems, a series of diagrams may be developed to highlight these intentions. The Illustrative Site Plan may be used as a base plan for these drawings. The base site plan may be graphically muted to allow overlay systems to read, for example, with color.

Note that in some cases a more rigorous definition of these systems may be required, for example, to suit municipal requirements or a need to advance and expedite project definition to meet schedule, costing, or other needs.

SCHEMATIC GRADING



	Primary level changes indicated with approximate spot elevations

	Key high and low point elevations, including any detention, retention, or infiltration areas

	Primary slope directions, indicated with arrows





CIRCULATION SYSTEMS



	Public transportation systems

	Auto circulation

	Service circulation

	Pedestrian circulation

	Bicycle circulation

	Handicap accessibility routes





SCHEMATIC PLANTING SYSTEMS



	Existing plant areas to be protected

	Distinctions between major plant types, for example, deciduous trees, evergreen trees, shrub massing, ground-cover massing

	Unique or special plant intentions, for example, seasonal attributes, specimen or feature plants, transplants

	Specialized planting conditions, for example, tree trenches, over-structure planting or pots





MATERIAL SYSTEMS



	Primary pavement systems

	Primary wall types

	Primary lighting elements









Graphic Recommendations

Rendered site plan, in color, depicting proposed site improvements. Adjacent site conditions may also be rendered, if necessary, but may be screened so project scope of work area is clearly prominent. Rendering techniques may include markers, colored pencils, paintings, watercolors, chalk, computer generated, or a combination of these media.

Shadows projected from three-dimensional elements, in black, gray, or other dark tone, to provide three-dimensionality and depth to the drawing. Note that black shadows may obscure content below, and consequently with certain types and scales of drawings, black may be undesirable for shadows.

Existing conditions and proposed improvement linework, in black and white, screened to the level necessary to ensure clear definition of elements in the drawing. Linework should not be the dominate feature in the drawing.

Existing and proposed contours, in a screened tone, to convey the topographic characteristics of the site. Proposed contours may read more dominantly than existing contours.

Limit of project scope of work line, in a light-gray tone, to define the extent of the project area. Limit lines allow the client to confirm the scope of the project and understand contextual relationships.

Example of an SD Illustrative Site Plan


[image: Example SD illustrating site plan shows different entry portals, pine creek, street, plaza, café and pavilion for building A through G. Many roads are also shown in the outer part of the plan.]






Legend

CORE COMPONENTS (if Applicable)

SITE SYSTEMS



	Contextual Conditions

	Existing Site Conditions

	Primary and Subsidiary Spaces

	Site and Landscape Architecture Program

	Building Service Areas

	Softscape and Hardscape Areas

	Primary Proposed Plantings

	Circulation Networks

	Generic Indication of Materials

	Art Program





INTERDISCPLINARY SYSTEMS AND ELEMENTS



	Proposed Buildings and Architectural Structures

	Auto Circulation Network

	Primary Environmental Systems

	Major Above-Grade Utilities and Utility Structures










[image: ]  SD Illustrative Site Plan



Site Protection and Removal Plan


Objective

The SD Site Protection and Removal Plan defines preliminary intentions for protection and removal of existing conditions, including primary tree and shrub areas, as these intentions support broader design objectives.


General Requirements

The SD Site Protection and Removal Plan reflects the landscape architect’s initial understanding of existing conditions, both in terms of their inherent value, and the relationship of those conditions to the emerging design.

The SD plan identifies areas to be protected or removed and disposed of, recycled, salvaged, reused, and/or transplanted based upon current design intentions.



Recommendations

Use a survey base sheet to show all existing conditions, including above-and below-grade structures, pavements, plants, topography, utilities, monuments, benchmarks or other reference datum, and all legal conditions and restrictions, such as property-line bearings and distances, recorded easements, zoning setbacks, deed restrictions, adjacent property owners, and zoning districts if relevant to the project layout.

Trees and plants must be properly inventoried in order to create a successful Plant Protection and Removal Plan. The survey drawing serves as the base for the Plant Protection and Removal Plan. The survey base should include all existing trees and plants.

Preliminary Reference Notes to supplement graphic instruction if required or where further annotation is necessary to describe Schematic Design intent. The SD Site Protection and Removal Plan may utilize a set of initial Reference Notes that communicate primary, rather than exhaustively annotated intent. Note that Schematic Design Reference Notes are instructions that may be further developed at the Design Development phase.

An example of SD Site Protection and Removal Reference Notes follow (see the generic description of Reference Notes in Section Three: Guidelines and Best Practices, Keynoting and Reference Noting System). Note that these are sample notes and do not represent a comprehensive list. They address key topics.



	Protect all plants in this area.

	Remove all plants in this area.

	Remove individual tree.

	Transplant specimen tree.

	Remove and dispose of designated pavement area.

	Protect existing pavement(s) during construction.

	Existing element (project specific—landscape architect to identify element) to be carefully removed and salvaged for reuse in project.

	Existing element (project specific—landscape architect to identify element) to remain.





Graphic definition of individual trees and plants to be protected and left undisturbed.

Tree and plant massing areas to be protected and left undisturbed.

Trees and plants that are to be removed.

Graphic definition of all structures, pavements, utilities, and other items to be protected, or demolished and removed.

Symbols legend illustrating graphic symbols used on the plan to identify site elements to be removed, or saved and protected, and buildings to be removed or retained (see Graphic Requirements in the next section).

Limit of project scope of work line, defining boundaries of proposed scope of work, if able to define at this stage.




Graphic Requirements

Survey base sheet, utilized to show all existing conditions, including above-and below-grade structures, pavements, plants, topography, utilities, restrictions, monuments, benchmarks, or other reference datum. Do not modify base sheet to change or obscure content.

Existing conditions, if desired, may be screened back maximum 50 percent as original unaltered survey, in order to better highlight demolition requirements. The landscape architect may also elect to incorporate existing conditions at full value, if that better serves graphic objectives.

Symbols overlaid on the unaltered survey, used to represent existing elements, trees, and other plants to be protected, removed, or transplanted, shall be as specifically noted below:


Trees and plants to be saved and protected, designated without any additional graphic overlay to surveyed tree trunk symbol. Maintain a graphically unaltered survey tree symbol to indicate that the tree is to remain. Indicate protection areas with a Reference Note as necessary.

Individual trees and tree massing to be removed, designated with cross-hatching or other hatch symbol. Include a Reference Note indicating intent to remove and dispose.

Existing components to remain in an area, in their entirety, represented without graphic symbol overlay and reference noted, to indicate their protection.

Existing components to be removed and disposed of in an area, in their entirety, overlaid with diagonal crosshatch and reference noted, to indicate removal and disposal. All existing conditions screened back per landscape architect’s CAD standards as original unaltered survey.

Individual components to be removed and disposed of, for example, flagpole, overlaid with an “X,” centered on the component.




Best Practices

Refer to Design Development Plant Protection and Removal Plan Best Practices and Site Demolition Plan Best Practices for a more extensive description of best practices.


DESIGN

Align site protection and removal decisions with the mission and objectives of the project. This should be an initial overview of protection and removal requirements, rather than exhaustive documentation.



COORDINATION

Field Review

Define plant protection and removal intentions based upon an intimate understanding of field conditions, including plant quality and health. Coordinate this analysis with horticulturalists and foresters.

Subgrade Utilities

Site protection and removal should correlate with an accurate survey depiction of all existing site conditions. However, a detailed description of protection and removal of subgrade conditions and utility infrastructure is typically not required at this phase. Should the project require this level of technical documentation at the Schematic Design phase, the landscape architect should collaborate with applicable subconsultants to complete the necessary documentation.




Technical

Plant Protection

Consider that grading impacts to trees and plants are often the key factor in their survival. Minimize grading within the drip line of trees to be protected.

Site Demolition

Ensure that proposed demolition work does not adversely impact those existing plants indicated to remain. Consider the extent of removal by demolition contractor and the process by which they will conduct demolition.



Strategies

Survey Fit

Well-executed landscape architectural documentation relies upon a high-quality existing conditions survey. While it is essential that the site survey be complete and accurate, survey content and detail level should generally match the level of information required to design and implement the specific project type. A small residential garden may require a less detailed survey than a complex urban corridor revitalization.

Example of an SD Site Protection and Removal Plan


[image: Example of an SD site and removal plan shows a design with evergreen tree to be removed, deciduous trees to be removed, trees and plant massing protection fencing et cetera with many other details.]

CORE COMPONENTS


	 Base Sheet (survey, aerial, or acombination of both)

	Limit of Work (if able to define)

	Trees and Plants (Individual and Massings) to Be Protected

	Trees and Plants (Individual and Massings) to Be Removed

	Hardscape Elements (paving, buildings, wall, fences, structures, etc.) to Be Removed

	Plant Protection and Removal Legend






Site Materials Plan


Objective

The Schematic Design Site Materials Plan overviews the site hardscape design program, with the use of well-considered symbols and detail Keynotes.



General Requirements

The SD Site Materials Plan portrays the full landscape architectural work scope including potential references to preliminary or sketch details. The plan should comprehensively illustrate all improvements, in order to conduct pricing, coordination and detailed documentation. The plan identifies all materials, components, systems and finish selections proposed on the project, and therefore plays an integral role in the development of preliminary project descriptions.

A fully developed symbols and pattern system is organized to define the proposed program, but also provide illustrative rendering detail in order to convey intent. The plan graphically illustrates all proposed landscape architecture work, and for reference and coordination, also shows primary interdisciplinary elements, drawn accurately and to scale. Preliminary interdisciplinary collaboration is an essential component of the Schematic Design phase, and the Site Materials Plan plays an important role in that effort.

An important purpose of the plan is to guide the reviewer to associated documentation and establish the foundation for more technical DD and CD phases. A well-organized annotation system will begin to do this.



Recommendations

Survey base sheet to show all existing conditions to remain, including above-and below-grade elements.

Graphic definition of all landscape architectural improvements such as pavements, walls, fences, steps, railings, curbs, drainage structures, signs, mounted furnishings, fixtures, planters and pots, site structures, and elements, per the graphic requirements listed here.

Graphic definition of all non-landscape architectural improvements that occupy the site.

Site lighting components, with plan symbols and detail keynote references.

Site furnishings, with plan symbols and detail keynote references.

Planting areas, as defined below under Graphic Requirements.

*Preliminary Detail Keynote List, with references to all proposed details, components and systems. 

*Initial Detail References, including Section References, Elevation References and Plan Enlargement References. 

*These elements are not always developed for the Schematic Design Site Materials Plan. Under certain circumstances, the project may require that they be developed at the SD phase. In some cases, annotation, labels or legends may substitute for Detail Keynotes and Detail References. However, Detail Keynotes and Detail References are preferred in developing the most complete Schematic Design documents.

Preliminary Limit of project scope of work line, defining boundaries of proposed scope of work, if able to define at this stage.



Graphic Requirements

Survey base sheet, utilized to show all existing conditions.

Existing conditions, if desired may be screened back maximum 50 percent as original unaltered survey, in order to better highlight proposed requirements.

Consultant improvements, screened or full bleed, depending upon importance of relationship to landscape architecture improvements.

Ground-plane (on-grade) structures distinguished from above-or below-grade components.

Below-grade components (utilities, subgrade structures, etc.) shown with screened dash; on-grade components shown with full-tone solid line; above-grade components (building overhangs, trellises, etc.) shown with full-tone dash. Include delineation of all subgrade architecture and overhanging floors and roof lines.

Symbols and patterns, used on the Site Materials Plan to distinguish and define the limits of materials and components and to evaluate proposed design solutions.

Plan hatch and pattern symbols should precisely match scale of hatch and pattern on symbols legend.

Labels, used only to identify major project spaces, features, buildings, roads or streets, and water bodies.

Building footprint, graphically portrayed to reflect specific project needs. In most cases the building will be shown simplified, with perimeter walls only, in order to place graphic emphasis on landscape architectural improvements.

Pavement materials, distinguished with pattern symbols, including finish distinctions within same material, for example, broomed versus sandblasted concrete.

Pavement jointing patterns shown accurately and to scale, unless size of paving unit is too small to be read at plan scale.

Curb and ramp types, distinguished with symbols and annotation or Keynotes.

Wall types, distinguished with different symbols and annotation or keynotes, for example, cast-in-place concrete wall with pre-cast cap, and stone veneer wall with stone cap.

Handrails and guardrails, drawn accurately, for example, top and bottom extension at stairs, distance from face of wall.

Site furnishings, depicted with readily identifiable symbol, shown to scale and precisely matching symbols legend.

Planting areas if necessary, shown for reference and coordination purposes and defined generically with a consistent hatch or other symbol. Screen back at least 50%.

Limit of project scope of work line, defining boundaries of proposed scope of work, if able to define at this stage.

Master detail keynote list, located to right of plan, in consistent location on all sheets, organized with titles to precisely match detail titles, and accurate reference to detail and sheet number and specification section(s). Note that Detail Keynotes may be substituted with annotation or sole use of a legend system.



Best Practices

(Refer to Design Development Site Materials Plan Best Practices.)

Example of an SD Site Materials Enlargement Plan


[image: Example of an SD site materials plan shows concrete paving: type 1 and 2, stone paving: type 2, fire pit, water feature, gazebo, wood paving, seawall/plantwall, stone paving band, slab steps, and concrete band.]

Note: This graphic represents an enlargement from the example Site Materials Plan that follows. The landscape architect should determine if enlargement plans are required for their project to adequately convey the design intent and character of the proposed design. Otherwise, plan drawings should be scaled sufficiently in order to convey this intent.

Example of an SD Site Materials Plan


[image: Example of an SD site materials plan shows concrete paving: type 1 and 2, stone paving: type 1 and 2, fire pit, water feature, gazebo, wood paving, et cetera with many other details.]




Site Lighting Plan


Introduction

Prior to initiating Schematic lighting design, a number of Pre-Design issues should be addressed, many of which relate to roles and responsibilities shared between the landscape architect, lighting designer, electrical engineer, and other consultants. While these items are defined within the Schematic Design phase, they should generally be resolved prior to initiating the project contract.

The initial question addresses when the lighting designer should engage the project. As with all disciplines, it is important that the lighting designer participate from the outset of the design process, once a Conceptual Design framework has been established. That suggests that the lighting designer begin his or her involvement at the Schematic Design phase, at the latest. Both the lighting designer and the team may benefit from earlier lighting designer participation, for example, with framing objectives, developing concept studies and identifying any parameters that may influence a design direction.3



	Pre-Design Issues and Responsibilities 4

	There are several services associated with the project’s electrical and lighting design that can be handled by more than one team member; it is therefore critical to clarify who is contractually responsible for completing each task. Generally, the lighting designer is responsible for the design, specification, detailing, and code compliance of all lighting equipment from the fixtures mounting plate "out" into the user occupied environment. This includes illumination calculations as required as well as lighting layouts and circuiting “intent” drawings depicting what fixtures should be switched or dimmed together. The electrical engineer is responsible for connecting those fixtures to the project’s electrical system. From the fixture’s J-box “in” toward the panel (and beyond), the electrical engineer designs and specifies all aspects of the power distribution system, much of which requires his professional seal for submittal to governing authorities.
If the landscape architect is functioning as the project lead, he should determine whether the lighting designer or the electrical engineer performs the tasks below. Ideally, this results from an open conversation between the landscape architect, lighting designer, and electrical engineer, with the landscape architect formally assigning these tasks after the discussion.


	“Controls” can typically be designed and specified by either the lighting designer or the electrical engineer; however, the electrical engineer will always retain responsibility for connecting the control system to the site’s power.

	“Emergency” egress lighting can also be designed and specified by the lighting designer or electrical engineer; however, the emergency lighting system must ultimately appear on plans stamped by the electrical engineer. For this reason, it is common to have the electrical engineer design this system with review by the lighting designer who ensures that the system is coordinated with the project’s lighting design.





	In addition to the interface between the lighting designer and electrical engineer, the landscape architect must be aware of and facilitate the interaction between the lighting designer and several other potential team members: 5

	The project’s structural or civil engineer must provide the details for the foundations or bases that support light fixture poles, catenary systems, and the like.

	The arborist may consult on tree mounted light fixtures and appropriate candidate trees.

	The signage/graphic designer may be involved with the lighting of banner programs, as well as internally and externally illuminated signage.

	The security consultant will define minimum illumination levels and contrast ratios for optimum performance of their security cameras. The landscape architect should coordinate transfer of this information to the lighting designer.





	A night time site visit is a critical element of the Pre-Design survey and assessment process. Key existing illumination levels and contrast ratios should be recorded, as well as the type(s) of light sources and the color of light produced in and around the project. The project lighting designer should report on both the quantity and quality of light as well as unique characteristics of the project site at night.







Objective

The SD Site Lighting Plan* defines a preliminary approach to site lighting design, as it supports overall schematic intent and responds to well-defined lighting design intent.

*Note that Schematic site lighting may be included either as part of the SD Site Materials Plan, or as a separate Site Lighting Plan. Requirements defined below apply to both scenarios.



General Requirements

The Schematic Site Lighting Plan is prepared by the landscape architect to establish the role of lighting in addressing broader design objectives. Therefore, an initial (baseline) lighting plan is established that can be evaluated against these objectives and further developed at the Design Development phase.

Site lighting design should be fully conceived in collaboration with a professional lighting designer, as described above. Lighting design should support spatial and photometric intent, safety, wayfinding, night sky protection, energy efficiency, and other objectives. Clear and comprehensive intent is the most important attribute of the Schematic Site Lighting Plan.


INTENT

Comprehensively define site lighting intent, both in broad design terms and with explicit technical criteria. Note that while intentions can include both subjective and objective criteria, the majority of lighting intentions are quantifiable and can be measured at each phase of the design and documentation process.

The intent highlighted in the following list can be defined with plan diagrams, charts, storyboards, three-dimensional models, in narrative form or with some combination of these media. This documentation may be included as primary representation of the Schematic Site Lighting intent, or prepared to support the Site Lighting Plan.


Broad Intent

USER NEEDS AND FUNCTIONS, including the quantity and quality of light needed for each activity, including flexible requirements such as occasional events or entertainment functions.

SPACIAL INTENT/WAYFINDING, including important features and spatial edges that define the project at night, consider project entries and a lit sequences of visual events, leading users to destinations.

Photometric intent, including lighting distribution, light levels, hierarchy, color, light trespass considerations and glare.

Safety and security, including appropriate light levels at stairs, ramps, grade or material transitions, and for effective operation of security cameras and property surveillance.

Relationships between lighting and landscape systems, for example, locational, visual, and technical relationships between lights and the landscape architecture program, including materials, pavements, jointing, walls, and other site systems.

Explicit Intent

Technical requirements, for example, municipal codes, energy codes, life-safety codes, and LEED or other sustainability objectives.

Budgets, both construction and operational, including energy needs. Note the importance of an energy budget and associated energy compliance analysis.

Maintenance and durability issues, including maintenance cycles for equipment and its impact on staffing, availability of replacement parts, product quality.

Target illumination levels, for example, footcandles (fc) or lux (lx) for designated areas and activities, for example, roadways, walkways, parking areas, gardens, and service areas.

Light color, that is, temperature and color rendering index.

Preliminary fixture types (may be generic), luminaire and lamp options, source (color and temperature) types.






Specific Requirements


Graphic definition of all existing site lights that will be maintained and integrated with proposed lighting.

Proposed landscape architectural improvements base plan, simply illustrating proposed hardscape components such as pavements, walls, and steps with outlines only.

Typical Detail Keynote references for each light. Schematic keynote references are used to direct the reader from the plan to the associated light fixture illustration or cut-sheet within the documents. 

Graphic definition of primary proposed site lights, including each fixture type such as pole mounted, ground mounted, wall mounted, suspended, and any other type included on the development site. Show them within a context that depicts aesthetic relationship of the fixtures to one another and to other project elements.

Photometric data if required by the client, approving agencies or design team to illustrate point by point illumination levels on ground surfaces.

Example of an SD Site Lighting Enlargement Plan

Note: The graphic represents an excerpt from the SD Site Lighting Plan included on the following page. The plan depicts an approach to illustrating site lighting design intent. The plan depicts lighting in a photorealistic way by illustrating actual lighting distribution.

This approach should be pursued only when photometric data is provided by the lighting manufacturer and can be accurately projected with simulation software. Indiscriminate use of this technique is discouraged, as grossly inaccurate representations may mislead the client or reviewing agency. Discretion with this technique is recommended.




[image: Image described by surrounding text.]



Graphic Requirements


GENERAL

As with all Schematic documents, various graphic means can be used by the landscape architect to communicate intent. Site Lighting Plans are one of various graphic means to define schematic site lighting design.

It is recommended that the Site Lighting Plan graphic be somewhat spare in order to allow lighting symbols and associated annotation to read clearly.

A graphic hierarchy should be developed to highlight the lighting system and direct the reader to key relationships between lighting and site design elements.

Proposed hardscape conditions, if desired may be screened back in order to allow the proposed lighting symbols to read vividly.

Planting areas, if necessary, shown for reference and coordination purposes and defined generically with a consistent hatch or other symbol. This information may be relevant to lighting design. Screen back at least 50%. 

Diagrammatic, oversized (not drawn to scale) symbols to represent proposed lights.

Limit of project scope of work line, defining boundaries of proposed scope of work, if able to define at this stage.




Best Practices

Refer to Design Development Site Lighting Plan Best Practices.

Example of an SD Site Lighting Plan


[image: Example of an SD site lighting plan shows street light, pedestrian light, string lights, tree uplight, at grade uplight, accent uplight, water feature light, low landscape path light, wall light, and wall sconce for buildings A through G.]

CORE COMPONENTS



	 Base Sheet (survey, aerial, illustrative site plan, or a combination of these)

	Lighting Legend

	Proposed Site Lighting components

	Limit of Work (if able to define)





Note: Graphic shown is intended to depict night scene and emphasize site lighting. Plan may also be shown over illustrative site plan with clear graphic, color-coded, symbols.




Site Furnishings Plan


Objective

The Schematic Design Site Furnishings Plan graphically highlights the preliminary site furnishings design program, with the use of well-considered symbols.



General Requirements

The SD Site Furnishings Plan graphically introduces the full landscape architectural furnishings work scope and directs the client and design team to associated detailed drawings within the set. The plan is used when the complexity or scale of the project does not allow furnishings to be shown clearly on the SD Site Materials Plan.

The plan identifies all fixed and moveable site furnishings, including seating, tables, umbrellas, trash receptacles, ash urns, drinking fountains, planter pots, bollards, and other like elements proposed on the project. The Site Furnishing Plan plays an integral role in the development of preliminary project descriptions, as a means of itemizing these elements.

A fully developed symbols and pattern system is organized to define and distinguish the proposed program. The plan graphically illustrates all proposed site furnishings and for reference and coordination, also shows all associated civil, architectural, and structural elements, drawn accurately and to scale.

As noted, an equally important purpose of the plan is to clearly and directly guide the client and interdisciplinary consultant team to associated documentation within the set, including furnishings details and/or imagery. That requires a well-resolved legend or annotation or keynote system, used to reference all proposed components.



Specific Requirements

Survey base sheet to show all existing conditions to remain.

Preliminary limit of project scope of work line, defining boundaries of proposed scope of work, if able to define at this stage.

*Comprehensive detail keynote list, with references to all proposed site furnishings.

*Initial plan detail references, including section references, elevation references and plan enlargement references, for any drawings that illustrate site furnishings.

*These elements are not always developed for the Schematic Design Site Furnishings Plan. Under certain circumstances, the project may require that they be developed at the SD phase. In some cases, annotation, labels or legends may substitute for Detail Keynotes and Detail References. However, Detail Keynotes and Detail References are preferred in developing the most complete Schematic Design documents.

Reference Notes are typically not used on the Site Furnishings Plans, as these instructional notes are generally reserved for the Site Layout Plan.

Note that Reference Notes may be used to identify specific interdisciplinary coordination needs, for example, jointing relationships between paving systems and site furniture or to call to attention specific items requiring special consideration during construction.

Graphic but simplified definition of all landscape architectural improvements such as pavements, walls, fences, steps, railings, curbs, drainage structures, signs, mounted fixtures, site structures, and elements, per the graphic requirements given in the next section, in order to allow site furnishings to read well.

Graphic definition of all non-landscape architectural improvements that occupy the site.

Site furnishings, with plan symbols and Detail Keynote references.

Pavement jointing patterns, as defined under Graphic Requirements. Note that in many cases, detailed pavement patterns may not be critical at the SD phase. However, in some cases, integral relationships between typical paving patterns and furniture positions may be applicable.

Planting areas, as defined under Graphic Requirements.



Graphic Requirements

Survey base sheet, utilized to show all existing conditions, including above-and below-grade structures, pavements, plants, topography, utilities, restrictions, monuments, benchmarks, or other reference datum.

Existing conditions, if desired may be screened back maximum 50 percent as original unaltered survey, in order to better highlight site furnishings.

Symbols overlaid on the unaltered survey, used to represent existing conditions to be protected, removed or salvaged, shall be as specifically noted here:

Limit of project scope of work line, defining boundaries of proposed scope of work, if able to define at this stage.

Line-weight hierarchy, rigorously applied to distinguish three-dimensional components, material changes, jointing, pattern symbols, and keynote symbols.

Line-weight hierarchy, lightest to heaviest:


	Screened survey base showing existing conditions, including subgrade conditions

	Screened depiction of all landscape architectural improvements except for site furnishings

	Full value depiction of site furnishings

	Keynotes and leader lines

	Building and structures



Consultant improvements, screened or full bleed, depending upon importance of relationship to landscape architecture improvements.

Ground plane (on-grade) structures distinguished from above-or below-grade components.

Below-grade components (utilities, subgrade structures, etc.) shown with screened dash; on-grade components shown with full-tone solid line; above-grade components (building overhangs, trellises, etc.) shown with full-tone dash. Include delineation of all subgrade architecture and overhanging floors and roof lines.

All proposed on-grade or above-grade utility structures and components shown for reference and conflict identification.

Symbols and patterns, used on the Site Furnishings Plan to distinguish and define the position and scale and relationships between furnishings and other landscape architecture systems.



	 Plan hatch and pattern symbols should precisely match scale of hatch and pattern on symbols legend.

	Furnishings may be drawn to scale or depicted with diagrammatic symbols. Oversized diagrammatic symbols may help furnishings to read more clearly.





Labels, used only to identify major project spaces, features, buildings, roads or streets, and water courses/ways. Additional annotations may be used in lieu of Detail Keynotes, as noted above.

Building footprints, graphically portrayed to reflect specific project needs.

Pavement materials, distinguished with boundary outlines, or pattern or hatch symbols.

Concrete pavement joints, only if relationships to site furnishings are desired.

Site furnishings, depicted with readily identifiable symbol and precisely matching symbols legend. Difficult to read symbols should be highlighted with letter code, for example, trash receptacles shown as circle with “TR.”

Planting areas defined generically with a consistent hatch or other symbol and screened back at least 50% for clarity of site furnishings.



Best Practices

(Refer to Design Development Site Materials Plan Best Practices.)

Example of an SD Site Furnishings Plan


[image: Example of an SD site furnishings plan shows art/sculpture: type 1, 2, and 3, fences, planter pots, trash receptacles, café table and chairs, bike racks, ski racks, fire pit, and movable chairs.]

CORE COMPONENTS



	Base Sheet (survey, aerial, illustrative site plan, or combination  of these)

	Site Furnishings Legend

	Proposed Site Furnishings

	Limit of Work (if able to define)








Materials Palette


Objective

Establish a unified and coordinated depiction of proposed materials and components, to fulfill design intent and cost parameters.



General Requirements

Establish a vivid graphic depiction of actual materials and components, and, importantly, the relationships between these elements as they support the project mission and vision.

Establish performance objectives (metrics) for material systems. Metrics should include LEED and similar requirements, such as reused and recycled materials, durability and life cycle, albedo, and urban heat island characteristics.

As a Schematic Design exercise, alternatives or options deserve consideration. During the Design Development phase, materials and components will be selected.



Recommendations



PRIMARY RECOMMENDATIONS

Primary recommendations include those core elements that must be documented to provide a baseline description of the materials or components.

Materials and components grouped by major headings as organized on the landscape architect's standard Detail Keynote List. Include only those materials and components that are important to accomplishing design intent.



	Pavements and Curbs

	Walls and Steps

	Fences and Railings

	Site Furniture

	Site Lighting

	Water Features

	Miscellaneous Site Features and Art





Statement of intent, for each set of systems noted above, for example, pavements. The statement should be brief and focused on key objectives and role of each system as part of overall project intent. Note that such descriptions may also be included in a Project Design Brief.

Example of a statement of intent:

“Paving systems are intended to establish a fine-grained pedestrian scale, to distinguish the courtyard from its context. Paving also plays a role in accomplishing sustainable stormwater management objectives, including infiltration and recharge intent. As such, each of the depicted systems is designed as a porous system. Some pavements are designed to include low plants such as mosses and groundcovers, furthering stormwater management intent and establishing unique garden qualities.”

Graphic image of each material or component.

Concise description of each material or component, with emphasis on design intent or characteristics, for example, “Porous Paving,” “Low Albedo Paving,” or “Recycled Content Furnishings.” Include color, size, and/or other key attributes.



SUPPLEMENTAL RECOMMENDATIONS

Supplemental recommendations include those elements that may be documented to provide an enhanced description of the materials or components, depending upon specific project needs. For example, where the project schedule requires expedited material sourcing, material providers may be necessary.

Key performance criteria or other metrics, for example, “30 Percent Infiltration Rate,” “25 percent Light Reflection,” or 40 Percent Recycled Content.” Note that this content should be carefully coordination with Preliminary Project Descriptions, and duplicated information should not be included on both drawings and in Specifications.

Material or component source, for example, manufacturer, supplier, or distributor, only if Preliminary Project Descriptions are not included at Schematic Design.

Detail keynote reference, if Schematic Details have been included within the Schematic documents.

Approximate unit cost, or range, defining anticipated cost, including installation.




Graphic Requirements

Graphic image of each material or component. Provide either installed material images, showing some project context, or enlarged close-up images that communicate detailed material qualities. Confirm that images accurately represent actual material colors.

Organize materials, systems, and components in categories or groups to coherently present a comprehensive program as part of an overall story. Groupings may be tied to specification organization.



Best Practices


DESIGN

Integrated Design and Documentation

The Materials Palette should be used as a key Schematic Design review reference, and should be examined together with the Site Materials Plan, preliminary project descriptions, (discussed later in this Chapter) sketch details, illustrative renderings, and any physical material samples to conduct a detailed review. The landscape architect may pair the Materials Palette with the Schematic Design Site Materials Plan and actual product samples to conduct a focused client review and approval process.

The Materials Palette should be used as the key reference for establishing Schematic Design preliminary project descriptions. Utilize the plan to methodically define preliminary project descriptions requirements.

Material Selection

The process of evaluating and selecting materials requires diligence. The design and documentation process culminates with preparation of specifications and client approval. Initially, the process is a response to project objectives, principles, and performance metrics, as described within these guidelines. The landscape architect will investigate material limitations, size, color, durability, strength, and other attributes. The Materials Palette should be developed to present to the client and collaborators.

As preferred materials are determined, material availability and standard sizing should be confirmed. Durability of the selected material on existing projects and similar environmental conditions should be confirmed. In establishing material sources, note that public clients may require “approved equal” substitution flexibility or nonproprietary performance-based systems to be defined. That process allows the contractor to submit a material or product that meets specified requirements, but may not match the specified proprietary product.

Sustainable Design

The Materials Palette and the Site Materials Plan are the most practical locations within the drawings to consolidate the program of sustainable design elements. Acknowledging that sustainable design is a comprehensive and integral approach to design, these documents should be used during the SD phase to analyze and evaluate all aspects of sustainable design: economic, environmental, social, and aesthetic.

Regarding sustainable materials, the landscape architect may choose to define, highlight, or even categorize select materials, systems and components by sustainability topics. These may include reused materials, recycled material content, local materials, rapidly renewable materials, certified wood, porous pavement, low albedo pavements to mitigate urban heat island temperatures, and lights that reduce light pollution and require less energy.



COORDINATION

After assembling initial images, conduct an interdisciplinary work session, with architects, interior designers, civil engineers, and others to evaluate and further develop the palette in a comprehensive fashion.

Coordinate the Materials Palette with the Site Materials Plan. Verify that the same materials are shown on each document, including a precise match of material name.

Coordinate the proposed materials palette with Preliminary Project Descriptions requirements.

Coordinate the proposed materials palette with the site construction budget.



TECHNICAL

Materials study should result in proposed materials that are locally sound, durable, weather-resistant, and well-suited for intended uses. They should reflect sound installation practices, and include a warranty and reliable maintenance track record. Additional requirements such as cost and maintenance should be understood by the landscape architect so they can be conveyed to the client. Both initial and life-cycle costs of certain proposed improvements should receive consideration. Materials with longer-term life cycle may require less expenditure over time than less expensive materials with shorter life cycle that may require replacement.



STRATEGIES

Create a story about the project. Tell that story with materials and components.

Hardscape Materials: Pavements and Curbs


[image: Image shows hardscape materials: pavements and curbs as follows: Concrete pavers: type 1-Herringbone Pattern, type 2-Running Bond Pattern, type 2-Stacked Bond. Stone Paving: type 1-Random Pattern, type 2-Stacked Bond Band, type 3-Random Cut Plank and Square Stone. Wood Paving: Wood Planks, Bamboo.]

CORE COMPONENTS



	Materials and Components Grouped by Type

	High-Quality Photo Images Conveying Material Character and Design Intent





Hardscape Materials: Walls and Steps


[image: Image shows hardscape materials: walls and steps as follows: Stone Walls: Stacked Random Ashlar, Red Sandstone (with two options). Steps: Stone Slab Steps, Cast-in-Place Concrete Steps.]

CORE COMPONENTS



	Materials and Components Grouped by Type

	High-Quality Photo Images Conveying Material Character and Design Intent





Hardscape Materials: Fences and Railings


[image: Image shows hardscape materials: fences and railings as follows: Handrails: Stainless Steel (with two options) Guardrails: Painted Aluminum  Fencing: Timber Rail with Stone Post (with two options).]

CORE COMPONENTS



	Materials and Components Grouped by Type

	High-Quality Photo Images Conveying Material Character and Design Intent





Hardscape Materials: Site Furnishings


[image: Image shows hardscape materials: site furnishings as wooden stained chairs, benches (custom wood, recycled wood), ski racks, cafe tables, steps (stainless steel Rings), trash receptacles, and fire pit.]

CORE COMPONENTS



	Materials and Components Grouped by Type

	High-Quality Photo Images Conveying Material Character and Design Intent





Hardscape Materials: Lighting


[image: Image shows hardscape materials: lighting as dark sky compliant street light with banners, dark-sky-compliant pedestrian light, custom integrated wall lights, tree uplights, direct burial, string lights, wall sconce, and Bollard-Style and low-voltage path lights.]

CORE COMPONENTS



	Materials and Components Grouped by Type

	High-Quality Photo Images Conveying Material Character and Design Intent





Hardscape Materials: Water Features


[image: Image shows hardscape materials: water features as pond, streams (angular boulders and cobble boulders), wiers (custom stone and custom concrete), reflection pool, and pop jet fountain (steel grating and stone plaza).]

CORE COMPONENTS



	Materials and Components Grouped by Type

	High-Quality Photo Images Conveying Material Character and Design Intent





Hardscape Materials: Miscellanous Site Features and Art


[image: Image shows hardscape materials: miscellaneous site features and art as art/sculpture type 1 (subtle entry piece imitating nature and entry piece representative natural system), type 2 (large focal piece), and type 3 (piece imitating mountain wildlife and piece imitating wildlife).]

CORE COMPONENTS



	Materials and Components Grouped by Type

	High-Quality Photo Images Conveying Material Character and Design Intent









Site Grading and Drainage Plan


Objective

The Schematic Site Grading and Drainage Plan illustrates the role of Preliminary Design in documenting initial intent for vertical organization of the site, stormwater management, water-quality measures, and protection of natural resources.



General Requirements

The SD Site Grading Plan is the first opportunity for the landscape architect to shape the three-dimensional landscape. This is the landscape architect’s most fundamental role, as grading and landform manipulation are integral design tools in shaping spaces, positioning circulation systems, directing or screening views, and mitigating noise or other undesirable impacts. Grading is used to establish building sites, parking areas, and various outdoor spaces.

The Site Grading and Drainage Plan defines primary ground plane elevations, both on pavements and in landscape areas.

The Site Grading and Drainage Plan also defines preliminary strategies for managing stormwater runoff, minimizing impacts both on-and off-site. These impacts include both flood control and water-quality concerns. These may include detention or retention basins, ponds, streams, wetlands, rain gardens, and vegetated or armored swales.

Landscape preservation and grading design are integrally related. Grading design impacts the protection of existing trees and plants, the stabilization of steeps slopes for erosion control.

As designers collaborate to achieve water-quality objectives, they also find opportunities to create aesthetic community amenities such as wetlands and other water bodies.



Specific Requirements



	Survey base sheet to show all existing conditions to remain, including above-and below-grade elements. Include all existing trees to remain, and any other vegetation that is not to be disturbed.

	Preliminary limit of project scope of work line, defining boundaries of proposed scope of work, if able to define at this stage.

	Graphic definition of the full program of proposed site improvements, including simplified hardscape and softscape surfaces.

	Preliminary contour grading, with 1 or 2 foot contours, at all hardscape and softscape areas.

	*Preliminary Detail Keynote List, with references to all proposed details, components, and systems with relationships to grading, for example, drainage structures.

	* Detail Keynotes may not be necessary at the SD Grading Plan.

	*Preliminary Grading Reference Notes to supplement graphic instruction and General Notes. The SD Site Grading and Drainage Plan may utilize a set of initial Reference Notes that communicate key preliminary intent.

	* Preliminary Grading Reference Notes may not be necessary at the SD Grading Plan.

	Example of SD Grading Reference Notes are provided below (see generic description of Reference Notes in Section Three: Guidelines and Best Practices, Keynoting and Reference Noting System). Note that these are only sample notes and do not represent a comprehensive list.


	Existing trees to remain. Do not disturb.

	Tie into existing grade. Meet smoothly and evenly.

	Slope pavement(s) minimum 2 percent to drains to softscape.

	Provide shoulder at roadway edge. See typical section.







	All landform grading intentions, including slopes, hills, knolls, plateaus, terraces, berms, valleys, depressions, and swales, all scaled to meet spatial objectives and contextual landscape conditions.

	Key spot elevations at key hardscape and softscape areas

	Key spot elevations at walls, fences, and railings

	Primary drainage structures, for drains within the landscape architect’s work areas.

	*Approximate areas of cut and fill, including preliminary cut and fill volume summary; may be included on the SD Grading Plan, or a separate graphic.

	*Cut and fill areas may not be necessary at the SD Grading Plan.

	Finished floor elevation for every accessible level of each building or structure.

	Slope direction (indicated with arrows) and slope percentages for all hardscape areas, for ease of review prior to Design Development documentation.

	Stairs: Spot elevations at tops and bottoms of stair runs, together with a note to indicate number of risers and typical riser height, for example, “5 risers at 6" each”.

	Ramps: Spot elevations at tops and bottoms of ramps.

	Landings: Spot elevations at each stair or ramp landing to indicate approximate level of landing.

	Walls: Spot elevations at all tops of walls at each end.

	Finished grade at walls: Spot elevations at finished grade of all walls at each end.

	High points and low points

	Ridges, with ridge line elevations carefully determined for intended purposes.

	Drainage swales and channels, with centerlines, direction of flow, and longitudinal slope percentage indicated.

	Erosion control or stabilization intentions for steep or other slopes requiring protection.

	Detention and retention basins, with capacity requirements and volumes provided for civil review at the Design Development phase.

	Stormwater infiltration and recharge devices that may clean and store water until it can percolate into the soil (refer to Design Development Grading Plan for additional information).







Graphic Requirements



	Existing conditions, if desired may be screened back maximum 50 percent as the original unaltered survey, in order to better highlight demolition requirements.

	Existing contours depicted dashed and screened, as represented in original survey document (require surveyor to provide graphics as requested).

	Proposed contours represented as solid lines per landscape architect’s CAD standards.

	Proposed contours should be shown at both hardscape and softscape areas, together with key spot elevations as defined under Specific Requirements earlier in this chapter.

	Work limit line represented by equally spaced dashed bold line, with “Limit of Project Scope of Work” note. Consider screening this line to distinguish from match lines that separate sheets.

	Areas of cut and fill, if required, defined and distinguished with simple tone symbol and Reference Note indicating intent.

	Existing spot elevations to be maintained (no adjustments to existing grades) noted within parentheses next to + defining precise location of elevation, for example, + (89.35).

	Proposed spot elevations with prefix per standard abbreviations as noted under Design Development Grading Plan.

	Swale centerline represented per landscape architect’s CAD standards, including arrow indicating flow direction, and slope percentage indicating minimum or maximum slope.

	Slope directional arrows per landscape architect’s CAD standards, and requirements below, with percentage noted to tenths, for example, “1.4 percent,” and the note “MIN.,” “MAX.” or “TYP.”







Best Practices

(Refer to Design Development Site Materials Plan Best Practices.)

Example SD Site Grading and Drainage Plan


[image: Example SD site grading and drainage plan shows stairs, ramps, elevators, retaining walls, detention at various places on the plan.]

CORE COMPONENTS

(IF APPLICABLE)



	 Base Sheet (survey, aerial, illustrative site plan, or combination of these)

	 Existing Trees to Remain

	 Proposed Site Improvements

	 Preliminary Drainage Structures

	 Approximate Areas of Cut and Fill

	 Finished Floor Elevations for Buildings

	 Slope Direction

	 Stairs, Ramps, Landings Spot Elevations

	 Top of Wall Elevations

	 High Points and Low Points

	 Drainage Swales and Channels

	 Erosion Control or Stabilization

	 Detention and Retention Basins

	 Stormwater Infiltration and Recharge Devices

	 Limit of Work (if able to define)








Tree Planting Plan


Objective

The SD Tree Planting Plan illustrates the role of trees in accomplishing overall Schematic Site Design intent.



General Requirements

The SD Tree Planting Plan establishes a foundation of design intent for further development at Design Development. Design intent reflects the role of plants in accomplishing clear and comprehensive project objectives. Planting objectives include spatial, aesthetic, environmental, and engineering considerations. Social and community objectives deserve additional consideration. Plants are selected in response to site conditions and influences. Existing landscape conditions play an important role in the determination of the proposed landscape, especially if preservation of existing landscapes is found to be viable. See “General Requirements” defined under Design Development Tree Planting Plan for additional information.



Recommendations

These guidelines recommend the use of separate Tree Planting Schematic Design Plan(s) and Shrub and Groundcover Schematic Design Plan(s) to ensure clear communication of design intent. However, simple projects may allow these two plans to be combined.


TREE PLANTING PLANS



	Survey base sheet to show all existing conditions to remain, including existing plants.

	Proposed hardscape site improvements, including pavements, utility structures, and other significant components that might interface with planting work.

	Proposed grading relationships to planting, as illustrated by proposed grading contours, as part of the drawing base.

	Primary plan labels to communicate primary content, for example, street names, buildings, adjacent context, utilities, easements, and major site program, especially as they relate to landscape and planting, for example, “event lawn,” “palm court,” or “meditation garden.”

	Enlargement plan references for detailed plantings as necessary to convey design intent.

	Proposed trees, including deciduous and evergreen trees.

	Plant reference system, identifying tree species and quantities in groups on plan, per graphic requirements below and landscape architect’s customized system. Note that graphic symbols with a legend and various annotation methods may be used in lieu of a traditional plant reference system, as will be developed at the Design Development phase.







PLANT LEGEND

The plant legend includes plant symbols and general classification of trees, that is, deciduous trees, evergreen trees, and so forth. Plan plant symbols and descriptions should correlate precisely with the plant palette, in order to establish clear relationships between these associated documents.

Note that this is a minimum requirement, as depicted on the example graphic on the next page. If the project requires more detailed tree information, the legend should be expanded to include the following:



	Graphic plant symbol, to distinguish each type of proposed tree

	Plant name, including both botanical and common names

	Plant size, heights, caliper, box, and the like as required to adequately specify intent

	General comments, to describe key aspects associated with installations, for example, full specimens, straight trunk, multi-stem, lowermost limb height requirements, and so on.








Graphic Requirements



	Existing conditions, if desired may be screened back maximum 50 percent as the original unaltered survey, in order to better highlight proposed landscape requirements.

	Proposed contour grading, also screened as necessary to illustrate intended relationships between planting design and grading and drainage plans.

	Deciduous trees, illustrated with diverse but simple symbols to distinguish each tree type or species. Note that the Schematic Design Planting is inherently illustrative in order to highlight design intent at a glance. Shadows should be included on trees to reinforce three-dimensionality. Deciduous tree symbols should read differently than evergreen tree symbols.

	Evergreen trees, illustrated with a simple circle with lines radiating from the center, as a default symbol. Shadows should be included on trees to reinforce three-dimensionality.

	Understory plant graphics should read very lightly, and may be shown with outlines only.

	Plan plant reference, if required, indicated with a leader line extending to quantity and plant abbreviation label, for example, 34 BN, at all tree and shrub groupings.

	Plant abbreviation labels, if required, per landscape architect’s standard CAD requirements and recommendations given previously.

	Proposed hardscape improvements, illustrated at a graphic level so as to not compete with the proposed tree plantings but sufficiently to be distinguishable from existing conditions.

	Limit of project scope of work line, in a light-gray tone, should be provided to ensure the extent of the project area as currently understood is clearly defined. This will allow the client to verify the order of magnitude of the project, while also allowing them to understand how the project fits into the adjacent site context.

	Legends

	Symbols Legend: Plant symbol identification should be incorporated and be precisely identical to that shown on plans, including size.







Best Practices

Refer to Design Development Planting Plan Best Practices.

Example of a Plant Legend Graphic: Deciduous and Evergreen Trees


[image: Table titled Plants Legend shows symbols, botanical name, common name, size and notes for many deciduous and evergreen plants.]

Example SD Tree Planting Plan


[image: Example SD tree planting plan shows small deciduous tree, large deciduous tree, evergreen tree, and existing signature tree around building A through G. Many roads are also shown in the outer part of the plan.]

CORE COMPONENTS

(IF APPLICABLE)



	Base Sheet (survey, aerial, illustrative site plan, or combination of these)

	Proposed Hardscape Improvements

	Proposed Trees

	Proposed Tree Legend

	Limit of Work (if able to define)





Example SD Tree Planting Plan Enlargement


[image: Enlarged view of example SD tree planting plan shows small deciduous tree, large deciduous tree, evergreen tree, and existing signature tree around building G and F.]

Note: This graphic is an enlargement from the sample graphic provided on the preceding page. Where required, the landscape architect should determine if Enlargement Plans are required for their project to adequately convey the design intent and character of the proposed design in certain areas of the site. Otherwise, drawings should be scaled sufficiently in order to do so.




Shrub and Groundcover Planting Plan


Objective

The SD Shrub and Groundcover Planting Plan illustrates the role of shrub and groundcover plants in accomplishing the overall Schematic Site Design intent.


General Requirements

The SD Shrub and Groundcover Planting Plan establishes a foundation of design intent for further development at Design Development. Design intent reflects the role of plants in accomplishing clear and comprehensive project objectives. Planting objectives include spatial, aesthetic, environmental, and engineering considerations. Social and community objectives deserve additional consideration. Plants are selected in response to site conditions and influences. Existing landscape conditions play an important role in the determination of the proposed landscape, especially if preservation of existing landscapes is found to be viable.

See “General Requirements” defined under Design Development Shrub and Groundcover Planting Plan for additional information.



Recommendations

The standards here recommend the development of separate Tree Planting Plan(s) and Shrub and Groundcover Planting Plan(s) to ensure adequate conveyance of design intent. However, simple projects may allow these two plans to be combined.


SHRUB AND GROUNDCOVER PLANTING PLANS



	Survey base sheet to show all existing conditions to remain, including existing plants.

	Graphic definition of the full program of proposed site improvements, including simplified hardscape and softscape surfaces, utility structures, and other significant components that may interface with proposed planting.

	Proposed grading relationships to planting, as illustrated by proposed grading contours, as part of the drawing base.

	Primary plan labels to communicate primary content, for example, street names, buildings, adjacent context, utilities, easements, and major site program, especially as it relates to landscape and planting, for example, “event lawn,” “palm court,” or “meditation garden.”

	Erosion control plants, either temporary during construction, or permanent.

	Wetland plants, that is, those plants positioned in permanent or intermittently wet conditions.

	Bioretention plants, that is, those plants that are used as part of a designed system to both retain and cleanse stormwater runoff via natural microbial processes.

	Coastal planting, that is, those plants that are used as part of a coastal ecosystem to protect or restore habitat, control erosion, or accomplish other objectives.








Graphic Requirements



	Existing conditions, distinguished from proposed improvements by screening existing conditions to a degree that allows proposed improvements to read distinctly from existing conditions.

	Proposed contour grading, also screened as necessary to illustrate intended relationships between planting design and grading and drainage plans.

	Limit of project scope of work line, in a light-gray tone, should be provided to ensure the extents of the project area as currently understood are clearly defined. This will allow the client to verify the order of magnitude of the project, while also allowing them to understand how the project fits into the adjacent site context.

	Proposed trees can be depicted but should be screened or have a subdued color or rendering quality to clearly communicate proposed shrub and groundcover planting.






SPECIALTY PLANTS



	Proposed hardscape improvements, provided at a graphic level so as to not compete with the proposed shrub and groundcover planting but sufficient enough to be distinguishable from existing conditions to remain.

	Erosion control plants, either temporary during construction or permanent, illustrated with the landscape architect’s standard CAD hatch symbols for each type of specialty plant. Graphically distinguish temporary from permanent plants.

	Groundcovers, perennials, ornamental grasses, and turf area represented on plans with diagrammatic symbols, each distinct per landscape architect’s standard CAD symbols.

	Proposed hardscape improvements, provided at a graphic level so as to not compete with the proposed shrub and groundcover planting but sufficient enough to be distinguishable from existing conditions to remain.







PLANT LEGEND

Include a plant legend with plant symbols and general classifications of shrubs and groundcover, that is, deciduous shrubs, evergreen shrubs, perennials, and so forth. This classification should correlate with the plant palette to follow so symbols on the plan can be easily referenced to associated imagery for the proposed trees. Plant symbols should be identical to those shown on plans, including size.

Note that this is a minimum requirement and depicted on the example graphic on the next page. If the project requires a more intensive tree planting layout, the legend should be expanded to include the following:



	Graphic plant symbol, to distinguish each type of proposed plant

	Plant name, including both botanical and common names

	Plant size, heights, container size, flats, and so on as required to adequately specify intent

	General comments, to describe key aspects associated with installations, for example, full plants, include espalier, and so forth.








Best Practices

Refer to Design Development Tree Planting Plan Best Practices.

Example of Plant Legend Graphic: Shrubs, Perennials, Vines, Groundcovers, and Grasses


[image: Example of an SD shrub, perennial, and groundcover planting plan shows Shrub, Perennial, Groundcover, Turf, and Native Grass around building A through G. Many roads are also shown in the outer part of the plan.]

Example of an SD Shrub, Perennial, and Groundcover Planting Plan


[image: Example of an SD shrub, perennial, and groundcover planting plan shows Shrub, Perennial, Groundcover, Turf, and Native Grass around building A through G. Many roads are also shown in the outer part of the plan.]

CORE COMPONENTS

(IF APPLICABLE)



	Base Sheet (survey, aerial, illustrative site plan, or combination of these)

	Proposed Hardscape Improvements

	Proposed Plants

	Proposed Plant Legend

	Limit of Work (if able to define)





Note: This graphic is an enlargement from the sample graphic provided on the previous page. Where required, the landscape architect should determine if Enlargement Plans are required for their project to adequately convey the design intent and character of the proposed design in certain areas of the site. Otherwise, drawings should be scaled sufficiently in order to do so.

Example of an SD Shrub and Groundcover Planting Plan Enlargement


[image:  ]




Planting Palette


Objective

Establish a unified and coordinated depiction of proposed plants, to fulfill design intent and reflect site conditions.



General Requirements

Establish both a graphic depiction and narrative description of proposed plants, and define the collective and individual role of these plants in supporting the project mission and vision.

Establish performance objectives (metrics) for plant systems. Note that plants address a range of broader objectives. Metrics should include LEED and similar requirements, such as protecting or restoring habitat, stormwater management for both quantity and quality, addressing the heat island effect, water efficient landscaping, and other objectives.

As a Schematic Design exercise, plant species alternatives or options deserve consideration and may be represented with the plant palette and in the SD Planting Plans. During the Design Development phase, specific species should be selected.



Recommendations


PRIMARY RECOMMENDATIONS

Primary recommendations include those core elements that should be documented to provide a baseline description of plants.



	Broad statement of intent, defining the role of plants in serving the project’s mission and vision. Note that such descriptions may also be included in a Project Design Brief.

	Example: “The site includes a fragile set of ecosystems, including forest, wetland, and riparian habitats. Some of these environments have been damaged by historic development patterns. The proposed planting palette plays a key role in restoring the health of these habitats and ecosystems. Plant species have been selected due to their historic and current position on the site. Healthy plant communities also play a role in water quality improvement and returning wildlife to the site.”

	Plants grouped by major plant types, potentially as organized on the plan plant legend. Focus on plants that are important to accomplishing design intent.


	Deciduous Trees

	Ornamental Trees

	Specimen Trees

	Evergreen Trees

	Shrubs

	Groundcovers

	Perennials and Annuals

	Grasses and Sedges

	Cacti and Succulents






	Alternative plant groupings may be derived from major plant types, that is, under broad headings. Subheadings, such as those identified previously, may also be used. Here, the focus may be on plant systems as they serve both ecological and functional intent.


	Existing Plants to Remain

	Historical Plants

	Native Plants

	Restoration Plants

	Erosion Control Plants

	Special Habitat Plants

	Wetland Plants

	Specimen Plants

	Meadow Plants






	Alternative plants groupings may be derived from major plant communities, for example, native communities. Subheadings, such as those identified earlier, may also be used, for example, shrubs and groundcovers. Here, the focus is maintained on plant systems as they serve broad ecological and organizational intent.

	Plant Communities7


	Alluvial Fan Sage Scrub

	Chaparral

	Southern Coast Live Oak Riparian Forest

	Coast Live Oak Woodland

	Coastal Sage Scrub

	Southern Cottonwood-Willow Riparian Forest

	Southern Sycamore Riparian Woodland

	Valley Oak Woodland






	Statement of Intent, for each set of plant systems noted above, for example, deciduous trees. The statement should be brief and focused on key objectives and the role of each plant type as part of overall project intent. Note that these statements may also be included in the Project Design Brief.










“Deciduous trees are fundamental to the project mission—'extending the usable life of the public realm' as they provide shade and ambiance in the retail environment, allowing pedestrians to spend more time in a comfortable micro-climate. A continuous (uninterrupted) canopy is desired, in order to accomplish 70 percent shade cover objective and maintain continuously protected pedestrian walkways. Heavy dense shade is desirable; as is branching structure that allows ample winter sunlight after leaves have dropped. Strong, straights trunks, with a 6-foot minimum lowermost branch height are desired to allow an unencumbered pedestrian circulation realm.”

Another Statement of Intent example:

The Plant Palette: Why Native Plant Associations for the Los Angeles River?

“These naturalistic native plant associations emulate the historic landscapes of the Los Angeles Basin, helping to restore a special 'sense of place' and visual identity to the river environment. Moreover, they can provide habitat for indigenous and migratory wildlife. Successful establishment of these native associations along the river can expand vital habitat opportunities for wildlife species, as well as provide them with potential corridors for movement between natural areas adjacent to the river. Expansion of these wildlife habitats and historic landscapes will help reconnect the human population with our natural heritage.”6








	Graphic image of each plant, plant type, or plant community (photograph).

	Genus, Species, and Common Name of each plant option, for example, Quercus berberidifolia (Q. dumosa), scrub oak.








Supplemental Recommendations

Supplemental Recommendations include those elements that may be documented to provide an enhanced description of plants, depending upon specific project needs. For example, where the project schedule requires expedited plant sourcing, plant material providers may be necessary.



	Plan position or general/typical location of each plant, plant type, or plant community on the site. This should be completed by establishing plan relationships between the Planting Palette and the SD Planting Plans.

	Concise description of each plant type, with emphasis on design intent or characteristics, for example, “Large Shade Tree,” “Flowering Ornamental Tree,” or “Flowering Groundcover.” Include form, color, size, and other key attributes.

	Key plant attributes for example, form, water needs, sun exposure, average height and spread, color, and unique ornamental characteristics.

	Seasonal color or bloom chart across the year.

	Key performance criteria or other metrics, for example, “70 percent Shade/Cover,” “100 percent Native or Adapted Species,” or “40 percent Low-Water-Needing Plants.”

	Performance Criteria may also be expressed as goals and objectives, for example, Goal: “Establish a native plant landscape,” and Objectives: “Select plant species that do not require artificial irrigation,” and “Select plant species from existing natural habitats on-site and in vicinity of site.”

	Plant source, if applicable, for example, nursery or supplier.







Graphic Requirements



	Graphic image of each plant or plant type, preferably color photograph. Provide both full-scale images, showing plant in its entirety and enlarged close-up images that communicate detailed plant qualities.

	Keyed reference of each plant or plant type to plan location. Various graphic means are available to communicate plan references, including numbering, color-coding and thumbnail images.







Best Practices

Refer to Tree and Shrub and Groundcover Planting Plan Best Practices.

CORE COMPONENTS



	Plants Grouped by Type

	Description of Each Plant Type

	Botanical Name, Common Name

	High-Quality Photo Image Conveying Plant’s Character





Example of an SD Plant Palette


[image:  Image described by caption.]

CORE COMPONETS



	Plants Grouped by Type

	Description of Each Plant Type

	Botanical Name, Common Name

	High-Quality Photo Image Conveying Plant’s Character





Example of an SD Plant Palette


[image: Image described by caption.]

CORE COMPONETS



	Plants Grouped by Type

	Description of Each Plant Type

	Botanical Name, Common Name

	High-Quality Photo Image Conveying Plant’s Character





Example of an SD Plant Palette


[image: Image described by caption.]






ILLUSTRATIVE VISUALIZATIONS

This section outlines three primary illustrative visualizations types used by the landscape architect to convey three-dimensional design intent and character at the schematic phase. They are as follows:



	Perspective Renderings

	Illustrative Sections and Elevations

	Sketch Details





Each is described in further detail here and followed by a graphic example.

Perspective Renderings

Two types of perspective renderings may be utilized by the landscape architect. They are as follows:


3D Site Aerial/Bird’s-Eye Perspectives or Renderings: These are high-level views that establish a broad perspective of the proposal. The rendering should generally include a collection of proposed spaces and improvements in order to convey relationships between these elements.

3D Perspectives—Detailed Views: These drawings selectively capture the essence and character of key individual spaces and components, for example, the project entry, building arrival and drop-off, building plaza, outdoor pool area, or dining terrace.




Perspective Renderings


Objective

Schematic Design Perspective Renderings vividly illustrate principal design intent, both as a means of developing support for the project and to evaluate the proposal.



General Requirements



	Highlights the primary design principles, addressing aesthetic, environmental, social, and economic strategies.

	Illustrates the intended physical character and quality of the development, as part of an overall strategy for visual and physical quality.

	Is well-coordinated with plan organization and schematic detail development.

	Identifies any problematic or unappealing aspects of the proposed design solution through the process of modeling and studying the proposal from varied vantage points.







Recommendations

Interdisciplinary content should be included, as it supports the overall design mission.



Graphic Requirements


Medium, coordinated with other illustrative documents as part of an overall graphic strategy.

The rendering medium and style should be strategically selected to portray and coincide with intended mood and character of the built outcome. The technique can range from abstract to precise. For example, a festive public gathering space may utilize a loose and colorful medium to convey the blur of a crowded urban experience, like the work of LeRoy Nieman and his “stunningly energetic” style. Or, the media may be selected to convey a well-resolved level of craftsmanship, utilizing a crisper medium.

Vantage(s), carefully selected to convey primary ideas and principles.





Best Practices


DESIGN

Determine key people activities, those intended to be supported by the proposed design solution. Include people engaged in these activities in the perspective rendering.



COORDINATION

Develop perspective renderings together with the consultant team, namely architects and others whose work is portrayed in the renderings. Utilize an interdisciplinary work session, together with the rendering professional, to develop content.



TECHNICAL

Utilize Sketch-up or another “wire-frame” three-dimensional construction as a base for the rendering. Select perspective vantage with rendering professional and other consultants by exploring various vantages by “moving around” the proposed design.



STRATEGIES

Where opposition may be anticipated for a project, seek to use the rendering to address potential concerns. For example, if environmentalists are concerned about the project’s impact, select and develop a vantage that encompasses a broad context, much of which may be preserved.

Example SD Bird’s-Eye Perspective Rendering  Songhua Resort, Songhua, China


[image: Image shows aerial view of Songhua Resort, Songhua, China. Many people enjoy skiing over the snow.]

Example of an SD Detailed Perspective Rendering Songhua Resort, Songhua, China


[image: Close view of Songhua Resort, Songhua, China shows people wearing jackets, warm hat, snow boot to protect themselves from cold. Some of them are holding skateboard. Snowflakes can be seen everywhere in the photo.]





Illustrative Sections and Elevations


Objective

Schematic Design elevations and sections illustrate the spatial organization and key features of the project, with the emphasis on scale and interdisciplinary relationships.


General Requirements

Utilize sections and elevations to define all proposed spaces and major program elements.

Communicate the primary message, storyline, and strategic intent for each section, as part of the overall mission of the project.

Include all key building-site relationships, with the emphasis on typical user experiences.

Identify preliminary interdisciplinary relationships and coordination needs.



Recommendations

Illustrative sections and elevations should include the following elements, as required for the project:


Primary hardscape elements, for example, pavements, walls, stairs, ramps, landings, and railings.

Site architecture, including shade structures, shelters, restrooms, and other small-scale buildings.

Primary landscape systems, for example, existing and proposed topography, drainage, and plants.

Site furnishings and lighting, including elements such as seating, tables, umbrellas, trash receptacles, signs, bollards, pots, and kiosks.

Art elements, including fountains and sculpture.

Subgrade conditions where they exert significant impact to the Schematic Design, for example, subgrade parking or other buildings, subgrade transit, major utilities, prohibitive rock, or other geological constraints, or impacting subterranean hydrological conditions such as a high water table.

Existing and proposed buildings, including interior relationships where important to site development.

Scale references and elements, for example, cars, people, plants.

Annotation to communicate primary spaces, program or other intentions.





Graphic Requirements


“Illustrative,” illuminating and expounding the life of the proposed spaces with people, activities, and owner-provided furnishings and supporting elements.

Color, as an expression of the intended built color palette.

Less technical than Design Development sections, but with sketchy detail depiction, including below-grade structures.

Elongated as much as possible to convey a full “run” through the site.

Existing and proposed ground lines (grades) clearly depicted and distinguished.

Minimum scale: 1" = 10', or preferably 1/8" = 1'0" or larger. 1/4" = 1'-0" allows architectural definition.

Annotation, organized as either an aligned “string” of notes with associated dimensions, or an alternative form of well-organized notes. Detail Keynotes may be included, if required to direct the reader to details within the set.





Best Practices


DESIGN

Consider organizing sections along an “experiential” line, as a choreography of a typical visitor experience, for example, from the approach road to the arrival court, through the lobby, emerging into courtyards, and so on.

Utilize the SD sections and elevations as a design tool to study and further develop ideas to achieve a consensus direction.

Strategically determine section “cut lines” in a fashion that maximizes the depiction of proposed spaces and program. That may result in a section cut line that “jogs,” rather than occurs along a straight line.

Example of an SD Illustrative Section Elevation  Songhua Resort, Songhua, China


[image: Two photos show Songhua Resort, Songhua, China from two different views. The photo at the top shows ground level decreasing as you move from left to right while the photo at the bottom shows ground level increasing as you go from left to right.]




Coordination

Conduct interdisciplinary work sessions to define drawing content and design intent.

While utilities are not necessary at this stage of the design process, these drawings can be used as an entrée into Design Development, where primary schematic utility intent may be introduced.



Technical

Utilize digital modeling such as Sketch-up to “cut” sections from model through automated processes for more accurate representation of the proposed plan.



Strategies

Create a story about the project. Tell that story with sections and elevations. Organize sections on sheets to present a logical sequence of thought.




Sketch Details


Objective

Schematic sketch details are dedicated to the exploration and conception of the built site language as it supports the project mission. Schematic design ideas are developed through landscape detail study.



General Requirements

“The process of developing details [should be] integral with the design process. Landscape detail[ing] is a design activity, not an afterthought or embellishment. We cannot design well if the way detail is conceived is not considered an active part of how we envision, organize and achieve the original aesthetic intentions of any landscape design proposal.”7

Key general requirements are defined for schematic sketch details, suggesting their broad role in the initial development of a design approach. These requirements act as principles and include the role of schematic details in addressing performance objectives, establishing project identity and conceptual transparency, telling stories, and establishing the quality of the project. Theoretical perspectives establish a basis for each of the requirements.


ADDRESS PERFORMANCE OBJECTIVES

Prior to or concurrent with the development of plan studies, utilize introductory knowledge of the project program and site conditions to preview the role of details in accomplishing project performance objectives. Details often work together to create operational systems, and these systems “work” to accomplish performance.

Detail systems that address multiple objectives yield the most sustainable outcomes, where synergies between systems reinforce their value. Synergies may occur between environmental performance, community appeal, financial performance, and the associated project aesthetic. The detail aesthetic of the project is most meaningful when serving multiple performance objectives.

An example illustrates the strategic role that details can play in serving multiple project objectives. In this case, environmental performance, community engagement, and art are interwoven, resulting in a detail language that is both consequential and expressive. The hypothetical role of details in addressing these goals is itemized below.

Cross-Purpose Performance Objectives

Objective: Reduce potable water use by capturing, cleaning, reusing, and recharging groundwater with all on-site stormwater.

Objective: Utilize art in natural and constructed site systems to enlighten the community about the role of water in our lives, in order to promote water stewardship. Tell a story.


DETAILS SERVING PERFORMANCE OBJECTIVES 8


	Impervious Pavement Systems

	Street Drainage

	Parking Lot Drainage

	Drainage Structures and Check Dams

	Tree Trench

	cBio-swales and Bio-filters

	Many Small Infiltration Basins

	Recharge Beds

	Erosion Control

	Planting Details

	Low Water Use Plants

	Graywater Irrigation Details

	Architectural Water Harvesting Devices

	Cisterns and Water Storage Facilities

	Dry wells

	Trails

	Interpretive Signs

	Interactive Art

	Educational Amphitheater







PROJECT IDENTITY AND CONCEPTUAL TRANSPARENCY

Define the proposed character and identity of the place with three-dimensional details. Explore the role of landscape detail as an art form. Acknowledge that details are not merely details, but details are everything; our man-made world is fully and solely comprised of details, components of larger environments.

While built form should indeed be derived from performance and function, the art of the detail may also be more metaphorically derived from the seminal idea for the proposed design. This approach is referred to as conceptual transparency, a process used by a share of architects to instill each building with a “retrievable idea” that is derived from the project thesis position. Here, the architecture and art of the architecture respond to basic questions or dilemmas dictated by the most fundamental conditions of the project. These answers are collectively applied to the aesthetic personality of the project.

The work of Herzog and De Meuron exemplifies this approach. As architects, the firm acclaims its search for the raison d’etre for each project as a means of determining the project aesthetic and detail design. They describe this process as a search for a “coherent totality.” Each detail plays a role in building this totality, which will result in a built outcome unique to the project.

At the Ricola Factory and Storage Center in Mulhouse, France, Herzog and De Meuron established a thesis that suggests a beneficial relationship between worker productivity and comfort and nature, beauty, light, and life. That single idea established the aesthetic and detailed form of the building, with wall details designed to provide the work area with a steady, “pleasantly filtered” daylight. That light filtering was detailed by printing silkscreen plant motifs on translucent polycarbonate industrial panels. When viewed from interior workspaces, the panels [evoke] a serene, temperature-and light-moderating “curtain-like relationship to the site’s trees and natural conditions.”9

While many architects, landscape architects and other designers subscribe to the fundamental role of details in fulfilling conceptual intent, few commit to schematic processes where relationships between details and the whole are rigorously exposed. The architect Carlo Scarpa understood this process as “a fundamental inquiry into any aspect of reality between the part and the whole, the fragment and the complete, the detail and the invisible unity of a deed, of an object, of a thought.” For Scarpa, that inquiry was informed by context, history, culture, and materiality and is stunningly evident in the built outcome of his work. In this way, project identity and conceptual transparency are most vividly demonstrated in the details.10



STORYTELLING

Landscapes tell stories with natural and built artifacts. Natural conditions such as topography, vegetation, and water provide surficial evidence of millennia-long processes. Attributes such as rock striations, watermarks, and talus represent historic or ongoing chapters of the site’s natural history. Man-made interventions are layered upon natural systems as records of our occupation. These interventions tell the story of our role on the site. That role could involve selling, playing, competing, celebrating, seeking shelter, or other elemental human activities.

The most durably built details can suggest what was most important to us at the time of initial occupation. Those details may include elements such as cisterns, alters, or game boards.

It is these details, and the relationship between natural and built systems that represent our values at the time of construction. These values collectively define, in part, the culture of societies. This is an important premise, suggesting the importance of landscape architecture and site construction in defining, promoting and promulgating a public way of life.

In contemporary application, details represent the “set pieces” of a designed environment, and as such should be conceived and arranged to convey the narrative intent of the project. That intent, again, speaks to our highest values and aspirations for that particular built work and its occupants. In that sense, physical priorities should be determined in order to tell that story most vividly.

In developing initial character or detail sketches, the landscape architectural team should gather to define notions concerning the story that the built landscape will evoke. That story should resonate through the voice of primary details, prevalent attributes or common materials.



ESTABLISH THE QUALITY OF THE PROJECT

Sketch details should be developed with an understanding of intended quality, and should follow the development of a site cost model and associated construction budget. While cost models are not exhaustively defined here, budget and cost determinations are implicit in any design and documentation exercise. For these purposes, cost models may be defined as any measurable strategy for establishing the intended program and associated quality, before design work is initiated. That suggests that cost models are distinguished from cost estimates, where actual design proposals are quantified and assigned unit costs. Note that in the design industries, cost models are defined variously, and in many cases, are associated with specific design proposals and construction cost estimates.

As noted, cost models will define material and component quality and programmatic intent of the project. These intentions must be evident in schematic sketch details, used together with character images, program, and other drawings to visually highlight specific attributes.

The landscape architect will need to determine processes for aligning illustrated quality with the proposed cost model and associated construction budget. This can be accomplished by drawing from comparable projects or historic data for construction types or systems. For example, cost data from comparable over-structure plazas may be used to establish comparable quality intent, as illustrated materially and programmatically. These data will need to be adjusted for inflation and translated into composite unit costs.

As part of the quality-setting exercise, the landscape architect will need to determine how to best apply the client’s funds. That is an important skill, both strategically and technically, as designers are expected to bring value to their clients. Consequently, broad quality strategies should be evident in the initial detailing exercise. Various quality-setting strategies are typically used to apply project budgets and include the following approaches:



	Consistency, applying quality uniformly across the site, to maximize value and durability across the project,

	Make the money visible, by concentrating higher quality in most visible areas, to suggest hierarchical importance, limit overall expense, or

	Life-cycle quality, where visible quality is less important than underlying sustainability over time.








Recommendations


Focus on key character details, a select collection of three-dimensional components that, for reasons of prominence, scale, or omnipresence, establish the primary identity of the project. These elements may include entry monuments, architectural features, prevalent furnishings, walls, or pavement systems.

Function or performance studied and defined in the detail exploration, simply as a means to determine how systems might work. Determine the relationship between how something works and how it looks.

Environmental systems, defining how they work and what they look like.

Art or interpretive components, included as components of project storyline.

The role of plants in accomplishing project objectives.

Descriptive title for each detail or multiple detail drawing. The title might speak to intent or function of the component or system, for example, “Recycled Concrete Retaining Walls,” “Low Impact Lighting,” or “Interactive Site Furniture.”

Annotation, incorporating notes that focus on intent and logic, rather than construction requirements. For example, notes on a water feature sketch might read “Lighted water wall on textured stone, with minimal water volume to wet surface.”





Graphic Requirements


Graphic medium that allows quick exploration rather than refined, precise, or highly rendered styles. Utilize a single medium, and preferably, the same drawing style, for each detail.

Hand-drawn, or schematic digital format, with emphasis on scale, form, and material qualities.

Three-dimensional emphasis, in order to most effectively understand form, scale and proportion.

Details organized by system, type or geographical organization on the site.





Supplemental Recommendations


Consider one of the following sheet layout formats:


	Detail sheet blocked out resembling Design Development and Construction Document sets

	Sketch Details positioned on an associated site plan, to readily illustrate relationships between details and plan position

	Sketch Details consolidated in a composite “scene,” a portion of the project where key details and components interface







Best Practices


DESIGN
	
Design details are often developed as the final step of the design and documentation process. An alternative, holistic design approach is proposed, where plan, sectional, and detail studies are developed together from the outset. Plan forms and associated detail components

can be understood together as a set of related and interdependent decisions.

“Working from the detail or the particular to the general reverses the traditional way in which the landscape design process is generally taught and carried out. The relationship between part and whole, the fragment and the completed work, the detail and the landscape, therefore becomes more significant in the landscape architect’s creative process.”11

Characterize the total design proposal with a set of adjectives and characteristics, then work to carry these descriptions through the detailing exercise.




Coordination

Sketch details are crafted to quickly understand the relationships between interdisciplinary materials and components and to allow for initial coordination with other consultants on the design team.

Sketch details may be used to depict specific connections to items such as existing and proposed architecture, roadways, utilities, and water bodies that require interdisciplinary coordination.

Include specialized features, for example, art, water features, and environmental systems that may require specialized consultant coordination.

Sketch details provide the contractor with an initial understanding of the proposed systems and may promote discussion and coordination regarding installation and cost.



Technical

Utilize research processes to innovate and ensure aspects of sustainability are incorporated and adequately detailed. For example, do illustrative composite sections depict systems that comply with the metric goals established earlier in the sustainable design process?



Strategies

Utilize Sketch Details to communicate the vision, focusing on scale, form, proportion, and aesthetic. Select the content and drawing medium to showcase the essence of that vision.

Example of SD Sketch Details


[image: Image depicting example of SD sketch details shows sketches of various objects such as menu, logs, red ribbon, flowers, trees et cetera.]




Preliminary Project Descriptions


Objective

Preliminary Project Descriptions (PPDs) define early design ideas and initially proposed construction systems in a pre-specification, nontechnical format that is easily understandable by owners, lenders, and the general public, but specific enough for contractors to use in evaluating projects.



General Requirements

PPDs describe building systems and assembliesby function and performance rather than by construction products and materials. Instead of listing bricks and mortar, for example, PPDs describe the exterior wall by aesthetic function and weather resistance performance, allowing for design options to meet the project’s goals.

PPDs provide an opportunityto explore options for design and cost impact before committing to a single solution. PPDs help narrow the many design options to arrive at the best solution through the rigor of an industry accepted format—the same format used for preliminary construction estimating and Revit model assembly codes.14

The Construction Specifications Institute (CSI) helped develop the concept of the Preliminary Project Description [PPD] organized around UniFormat™ for written documents provided with Schematic Design phase drawings and has published recommendations for such documentation in The Project Resource Manual: CSI Manual of Practice.


BASIC UNDERLYING IDEAS15

Written descriptions of the schematic design should be organized around systems and assemblies that correlate to prevailing industry methods of cost estimating for this phase.

Written descriptions should allow design professionals to provide sufficient information for cost estimating without the necessity of making final design decisions.

Using an industry-standard organizational formatchecklist (CSI UniFormat™ is the baseline) provides a  to help design teams ensure that all appropriate subjects are included.


AUDIENCES


	Owners, Lenders, Public Funding Agencies

	Design Team

	Construction Team

	Estimators



DOCUMENT USES


	Design Documentation

	Cost Estimating

	Integrated Practice

	Integration with Building Information Modeling [BIM]



DIFFERENCES FROM SPECIFICATIONS


	Narrative Language versus Technical Terminology

	Outline Specifications for Design Development Phase

	Construction Documentation Specifications

	Performance Specifications for design-build or lease/build-to-suit projects

	Primary Difference: Majority of final products to be incorporated into the project have not been made








Requirements


ORGANIZATIONAL METHODS

Design Narratives are organized by design discipline.

Preliminary Project Descriptions are organized by systems and assemblies using CSI/CSC UniFormat™.


What Is UniFormat™?


	It is an organizational tool that allows construction projects to be described by functional elements that comprise systems and assemblies.

	Elements can be described in terms of function without having to make final design decisions on their components.

	Functional descriptions are easier to understand by readers who are outside the A/E/C industry and by other design disciplines.





BASIC UNIFORMAT™ ORGANIZATION



	Element A – Substructure

	Element B – Shell

	Element C – Interiors

	Element D – Services

	Element E – Equipment and Furnishings

	Element F – Special Construction and Demolition

	Element G – Site Construction

	Element Z – General





ADVANTAGES



	PPDs use the same organizational structure as prevailing industry methods for cost estimating at Schematic Design phase.

	PPDs provide industry-standard format free of regional, local, or individual firm variations and facilitate information retrieval.

	By using UniFormat™, a detailed checklist allows design teams to ensure that all essential systems and assemblies have been considered in the design.

	PPDs are more readable and easy to understand by the owner, lending institutions and other lay audiences.

	PPDs provide a method for describing construction in sufficient detail for cost estimating without the necessity of making final design and product decisions.

	PPDs provide a method in which alternative solutions can be described and compared for value analysis.

	PPDs allow written descriptions to correspond to and potentially be linked with the objects in BIM software because they share a common organizational methodology.
DISADVANTAGES


	No standard structure for narrative language.

	Wide variations in format between firms and even between disciplines within firms.

	No industry-standard checklist to ensure completeness.

	No correspondence to industry-standard cost-estimating procedures for Schematic Design phase.

	Not recommended by professional societies.

	Not fully aligned or integrated with BIM.

	Difficult to coordinate content with the drawings.

	Difficult to move directly from the drawings to corresponding information about specific materials in  the design narratives.











CONTENT GUIDELINES


Analysis of Controlling Attributes

For each element, it is necessary to determine what attributes will communicate design intent, govern final product selection, and affect cost estimating.

Controlling Attributes

Design Intent: Element descriptions must communicate to the owner the nature of the project, including quality level, so that the owner can evaluate whether the proposed design meets its expectations and can provide informed approval.


	Functional or operational requirements

	Appearance

	Quality level

	Service life

	Sustainability and maintenance factors



Final Product Selection: Element descriptions should form the basis for final product selection and the Preliminary Project Description should be available to all members of the design team as they proceed during the next design phase.


	As the design progresses in the next phase, the design team will select components to be specified for each element.

	Because the owner has given formal approval of the PPD, changes in element requirements must be presented to the owner for approval.



Cost Estimating: Element descriptions must provide sufficient information for the desired level of accuracy.


	Level of detail in element descriptions important in order to clearly understand what is being proposed.

	Submittal and other administrative requirements not needed unless they affect cost.

	Testing, inspecting, and performance verification procedures should be described.

	Most installation requirements that do not affect cost need not be included, unless needed for full understanding of the element.





LEVEL OF DETAIL FOR NARRATIVE LANGUAGE



	Preliminary project descriptions should be brief, readable, and free of irrelevant information.

	The primary goal suggests that the PPD and the drawings it accompanies should be complementary documents developed at the same general level of detail, and coordinated with each other to provide a coherent, unified description of the project.

	The definition of schematic design may vary between firms and may vary even within a single firm, depending on the nature of the project. Consequently, associated level of detail in plans and PPDs should complement each other.

	When budgets or schedules are tight or when accuracy of the schematic design cost estimate is critical, more detail should be provided. 

	The relationship of owner and contractor or nature of the project may allow simplified detail.

	Element descriptions within a PPD will vary in detail.

	Description detail level may vary amongst disciplines, for example, concrete walks for a high-rise building need not be as detailed as the description of the curtain wall.

	Sufficient detail must be provided in both the drawings and the PPD for the design team or an independent code consultant to verify compliance with regulatory requirements.



Relationship to BIM

Major BIM software providers use UniFormat™ categories and numbering for objects in the model.

PPD elements can provide written information for each object category in BIM and share numbering and terminology.





STRUCTURE OF A PRELIMINARY PROJECT DESCRIPTION

Introductory Information

PROJECT INFORMATION:



	Project name and location.

	Owner name and address.

	Design team information, including consultants.

	Consultants or other participants employed by the project owner, with brief descriptions of their contribution to the project.

	Descriptions of project elements that are not designed by the design team are essential for accurate estimating of total costs.

	Construction team information.

	Identification of zoning agencies, design review boards, code enforcement agencies, insurers, and funding agencies.

	Special security requirements and procedures, such as those for airports, embassies, courthouses, and correctional facilities that affect overall project design and construction procedures.



PROJECT DESCRIPTION:


	Very brief description of the project for the purpose of clarifying scope of responsibilities of various participants.

	In some cases, a brief history of the determination of a need for the project may be useful.

	Statement of owner’s goals for the project, including sustainability considerations.

	Project program, if required by the owner.



PROPOSAL, BIDDING AND CONTRACTING:


	Methods of project delivery can affect both design and construction costs.

	Proposed contract forms.

	For traditional methods, a simple summary statement may be sufficient. For newer, integrated methods where the owner, architect, and contractor work together under a single contract, it will be necessary to summarize the scope of responsibilities of each party.

	For projects utilizing BIM, include statements about ownership of the model and how and when information will be transferred between participants.



COST SUMMARY:


	In some cases, the design team will prepare a cost estimate that can be documented here, as either a major element summary or more detailed version.

	If alternative schemes are being considered, cost information for each scheme should be included.

	In cases where the cost estimate will be prepared by a separate consultant or by the contractor team at a later date, provide statements describing responsibility and procedures for obtaining the cost estimate.







ELEMENTS A THROUGH G

Element Numbering and Titles



	Titles at UniFormat™ Level 3 usually work best to describe multiple types of the same element, because they correspond with preliminary cost estimate line items.

	Most projects have more than one type of some functional elements, such as exterior walls.

	Element names should be coordinated with drawing notes.

	Element numbering should be coordinated with BIM software.





Multiple Instances

Multiple instances of a given element should be distinguished by appending additional digits to the basic Level 3 UniFormat™ number.

By Name:

B2010.001 Exterior Masonry Wall: Masonry cavity wall with ...

B2010.002 Exterior Timber Wall: Wood Timber wall with ...

By Location:

B2010.001 Lower Level Exterior Wall: Masonry cavity wall with ...

B2010.002 Upper Level Exterior Wall: Corten Steel Veneer wall with ...

By Type:

B2010.001 Exterior Wall Type 1: Masonry cavity wall with ...

B2010.002 Exterior Wall Type 2: dry-stack boulder wall with.....




Graphic Requirements


FORMAT

The level of detail to be used in the text may influence which format is selected.



	Outline Format

	Tabular Format





OUTLINE FORMAT

Xnnn.nnn Element Name

A. Description: [brief generic description of the element]

B. Functional Requirements: [requisites for the element as a whole]


	 Performances: [factors relating to what the assembly does within the project]

	Code requirements

	Assembly thermal or acoustical requirements

	Aesthetic requirements

	Service life

	Assembly operational requirements





	 Characteristics: [factors that may affect cost, but are not attributes of the physical components of the assembly]

	Delegated design requirements

	Single source responsibility

	Activities to verify performance

	Sustainability or LEED requirements

	Historical requirements







C. Components: [descriptions of the parts that comprise the element, whether they come from a single source or multiple sources]


	Component 1:

	Component Attribute

	Component Attribute





	Component 2:

	Component Attribute

	Component Attribute












Outline Format Example

B2010 EXTERIOR WALLS

B2010 Masonry Veneer Walls


	 Description: Face brick veneer with architectural precast concrete trim, insulated cavity, air and water barrier membrane, sheathing, and cold-formed metal framing back-up.

	 Functional Requirements:

	Thermal Performance: Minimum assembly U-value of 0.06 per International Energy Conservation Code.

	Aesthetic Requirements: Match appearance of existing building.




	Components:

	Brick: Match existing jumbo size brick.

	Precast Trim: Match existing. Portions will have decorative moldings with multi-color finish to match existing building.

	Cavity Insulation: Extruded polystyrene, R-10

	Weather-Resistive Barrier: Liquid-applied air and water barrier membrane vapor permeable.

	Sheathing: Glass-mat faced gypsum sheathing.

	Framing: 4-inch cold-formed metal framing, delegated design.

	 Framing Space Insulation: R-13 unfaced fiberglass batts.












Tabular Format-Example

A tabular format may be preferable for projects where descriptions of functional and component requirements are simpler.






B20 EXTERIOR ENCLOSURE

B2010 EXTERIOR WALLS

Thermal Performance: Minimum assembly U-value of 0.06 per International Energy Conservation Code.

Aesthetic Requirements: Match appearance of existing building.

Exterior Wall Exterior Skin: Aluminum-faced composite metal panel cladding system with face sealed joints; 4 mm thickness, factory-applied fluorocarbon coating in metallic color.

Sealant: Medium modulus silicone.









Best Practices


DESIGN

Incorporate site materials and components that have proven long-term success in similar climate and maintenance conditions. Define desired project material attributes and assess performance of similar materials in the local project area.



COORDINATION

PPDs should focus on site-specific landscape architecture components but should also include work prepared by subconsultants, for example, civil engineer, irrigation consultant, and lighting designer. The PPDs should represent a comprehensive depiction of site development, for design and technical coordination.



TECHNICAL

Product information included in PPDs should be specific enough to convey material attributes such as type, color, finish, and texture but also convey construction-related attributes, for example, embedded, surface mount, reinforced, salt-spray resistant, and so on.

Schedules, for example, Materials, Lighting, Furniture, Plants, and the like, are not typically provided but can be if the project requires. Incorporate within the respective articles within PPDs.



STRATEGIES

The PPDs establish the foundation for technical specifications to be developed in the next phases of design. The core “product” and “execution” information required to adequately implement the proposed element should be obtained and recorded. An exhaustive account is not required at this stage of design, but sufficient information to describe intent should be conveyed in the PPD narrative.

Example of Preliminary Project Descriptions


[image: Example of preliminary project descriptions explains building sitework. The main steps involved are site clearing, earthwork, site improvements (pedestrian paving, site development).]


[image: Example of preliminary project descriptions explains building sitework. The main steps involved are site clearing, earthwork, site improvements (pedestrian paving, site development).]





Site Cost Model/Construction Budget/Estimate of Probable Construction Costs Pre-Design, SD, DD, and CD Phases

Note that the recommendations that follow encompass the Pre-Design Construction Budget and the SD, DD, and CD Estimates of Probable Construction Costs. Cost estimating is required for each phase of the design and documentation process, and on multiple occasions at each of these phases. While an exhaustive tutorial on cost estimating is not provided within this publication, the importance of completing a cost estimate at each phase cannot be overemphasized. The recommendations are positioned with the Schematic Design documents to reinforce the importance of confirming that the Schematic Design meets the budget established for the work, prior to advancing into the rigors of Design Development.


Objective

The SD Site Cost Model and the associated Construction Budget define total costs necessary to construct all site improvements to fulfill the mission and quality level objectives for the project.

The Estimate of Probable Construction Costs defines the total built cost of the proposed design in order to be compared to the Construction Budget.



General Requirements

Prior to design, explicitly and comprehensively define the project construction budget for work under contract by the landscape architect.

A construction budget is not a cost estimate. Construction budgets are generally allocated prior to any significant design work. Cost estimates are prepared with quantity takeoffs, details and specifications to define the current opinion of probable cost for an existing design proposal.

As projects progress through each design phase, cost estimates evolve in approach, from budgeting upcoming design work to quantifying and estimating current design work.

That evolution is characterized by the following attributes:



	Increasing amount of information available

	Increasing design detail level

	More precise quantities

	Unknowns and associated assumptions reduced





Distinctions between each phase of the design budgeting and estimating process are defined:12

Pre-Design: Order of Magnitude Budget


Purpose:

Establish preliminary Pre-Design budget, in order to evaluate feasibility of program, targeted improvements, and quality level.

KEY INFORMATION NEEDED:



	Approximate area sizes for major types of site development.

	Historic (recent or inflation-adjusted) composite cost data from similar projects, for example, square foot unit costs for typical areas such as plazas, sports fields, gardens, or parking.





DOCUMENTATION FORMAT:



	Plan diagram designating major types of site development.

	Program and quality level imagery.

	Simple spreadsheet designating composite costs per target area.





Schematic Design: Order of Magnitude Estimate

PURPOSE:

Establish approximate estimate of construction costs, in order to compare proposed improvements to previously established budget. SD estimates may also be used to compare alternative design solutions.

KEY INFORMATION NEEDED:



	Specific area sizes for detailed types of site improvements, for example, stone plaza over waterproofed structure, water fountain, playground, and amphitheater.

	Historic (recent or inflation-adjusted) composite cost data from similar projects for detailed site improvements.





DOCUMENTATION FORMAT:



	Site Materials Plan designating detailed types of site improvements.

	Program, material and quality level descriptions, as defined by PPDs, plans, details, and imagery.

	Spreadsheet organized to coincide with PPDs, designating composite costs per proposed improvements, or UniFormat™ estimating system.







Design Development: Detailed Estimate of Probable Costs


Purpose:

Establish precise estimate of probable construction costs, in order to make final adjustments to design program and materials to meet budget requirements.

Key Information Needed:



	Quantification of all materials, systems, components, and costs.

	Current market unit pricing for all materials, systems, and components.

	Complete and coordinated Design Development Plans and details.

	In-progress specifications.

	Soil and geotechnical conditions.

	Infrastructural needs.





DOCUMENTATION FORMAT:



	Program, material, and quality level descriptions as defined by Outline Specifications, plans, details, and imagery.

	Spreadsheet organized to coincide with either Site Detail Keynote List or specification content and organization.







Construction Documentation: Pre-Bid Estimate of Probable Costs

Purpose:

Complete final verification that proposed design meets budget requirements. Define opportunities for value engineering if necessary.

Key Information Needed:



	Quantification of proposed improvements
Documentation Format:


	Bid Tab spreadsheet
Specific Requirements

ESTIMATE OF PROBABLE CONSTRUCTION COSTS


	Materials, Elements, Systems, and/or Work Requirements

	Permitting

	Contractor Mobilization

	Surveying/Engineering Layout

	Inspections and Testing

	Contractor Overhead and Profit

	Site Demolition

	Site Remediation

	Site Preparation

	Grading (including Cut, Fill, and Hauling)

	Walls and Other Retaining Devices

	Drainage Infrastructure (including Pipes and Structures)

	Hardscape, for example, Pavements by Type

	Railings and Other Metal Work

	Landscape Materials (for example, Topsoil, Edging)

	Plants, (that is, Trees, Shrubs, Groundcovers)

	Irrigation

	Site Furniture

	Lighting

	Signage

	Art

	Specialties

	Unit of Measurement (for example, each, square foot, ton)

	Quantity

	Installed Unit Price (including Material, Labor, Equipment)

	Total Cost per Material, Element, System, or Work Requirement







Graphic Requirements


ESTIMATE OF PROBABLE CONSTRUCTION COSTS

Use organization of PPDs as baseline for SD Estimate of Probable Construction Cost spreadsheet. Items numbers and descriptions should match.

Titles and headings should be represented in bold text.

Use Site Detail Keynote List or Specification Sections for DD and CD.

Section items and titles should be in all capitals.

Subtotal and section total amount tallies should be represented in bold text.




Best Practices


CONSTRUCTION BUDGET

Usually provided by Client to guide design process. However, may be generated during the design process.

Upon completion of a Concept Site Plan, highlight and quantify the site area to be designed under the landscape architect’s contract. Exclude all projected building footprint areas. If possible, define a range of quality zones within the overall site area by assigning a unit cost to each of these areas. These areas may be very preliminary and generic in reference but will help to more effectively define an initial site budget.

Consider the following types of definitions:



	Existing Landscape Not to Be Disturbed ($XX per Square Foot)

	Proposed Landscape, Highest Quality Level ($XX per Square Foot)

	Proposed Landscape, Middle Quality Level ($XX per Square Foot)

	Proposed Landscape, Lowest Quality Level ($XX per Square Foot)

	Proposed Hardscape, Highest Quality Level ($XX per Square Foot)

	Proposed Hardscape, Middle Quality Level ($XX per Square Foot)

	Proposed Hardscape, Low Quality Level ($XX per Square Foot)

	Proposed Water Feature ($XX per Square Foot)

	Proposed Art Element or other Feature ($XX Lump Sum Allocation)

	Proposed Site Architectural Element ($XX Lump Sum Allocation)





Composite unit costs are assigned for each area. These costs include any site demolition, site preparation, mobilization, general conditions, and actual construction necessary to deliver the project.




Best Practices


DESIGN

Develop a site budget based on proposed program and quality level for the project by calculating a total budgeted cost based upon targeted square foot unit costs. The square foot unit cost will be derived from historic project data, adjusted for inflation, to match intended quality and program for the project.

Utilize images to convey intended quality level(s) for the project. Organize these images by categories to coincide with zones as defined with the plan.



TECHNICAL

Historic Data and Inflation: Cost data should be based upon the latest industry pricing either available through recent estimating or bidding proposals, multiyear cost data, or by engaging a reputable estimator or contractor to provide pricing. Should the project be phased or delayed for future (six months or greater) implementation, costs for inflation should be incorporated.


BIM: Currently used by architects and contractors, this technology has been slow to emerge in landscape architecture. BIM for site work allows contractors to receive data directly from the landscape architect’s digital base models and incorporate these data directly into estimates, expediting the information transfer.

LEED Cost Implications: Although typically associated with building-related projects, LEED certified site projects are increasing in frequency. Potential cost premiums associated with materials, systems, record keeping, certification process, if desired, should be incorporated within the cost model.





COORDINATION

Coordinate budgeting and estimating with a professional cost estimator and/or contractor. It is preferable for these professionals to lead the development of budgets and estimates. At a minimum, these professionals should be used to check quantities, unit costs, and the completeness of the estimate.

Coordinate quality levels between building development and site development in order to establish desired relationships.

Quantify landscape architecture budget separate from work completed by civil engineers. Include all other costs from face of building to back of curb at streets and parking areas. Include all components within this area, including site walls, signs, lighting, and site furnishings.



STRATEGIES

Solicit the site construction budget from the client prior to beginning work in order to develop a fee proposal. Advance, further develop, and document that site construction budget as defined earlier.

Example of an SD Cost Estimate


[image: Image shows example of an SD cost estimate. Cost estimate includes paving and surfacing, site development, retaining walls, signage, site furnishings, landscaping, irrigation system, civil/mechanical utilities, and electrical utilities.]
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2  Bermudez, Julio. “On the Architectural Design Parti.” University of Utah College of Architecture Planning. http://students.arch.utah.edu/courses/arch6971/parti.pdf.
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7  http://ladpw.org/wmd/watershed/LA/LAR_planting_guidelines_webversion.pdf. In Los Angeles River Master Plan Landscaping Guidelines and Plant Palettes, pp 110-132. Los Angeles, California: County of Los Angeles Department of Public Works, 2004.
8  http://ladpw.org/wmd/watershed/LA/LAR_planting_guidelines_webversion.pdf. In Los Angeles River Master Plan Landscaping Guidelines and Plant Palettes, p. 3. Los Angeles, California: County of Los Angeles Department of Public Works, 2004
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15  Majority of PPD content derived from notes taken from presentation made by Louis Medcalf, FCSI, CCS titled “Preparing Preliminary Project Descriptions,” CONSTRUCT 2009 Conference: June 16-19, 2009, Indiana Convention Center, Indianapolis, IN.
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11  DESIGN DEVELOPMENT AND CONSTRUCTION DOCUMENTS



Phase Checklist:


	[image: ] Title Block

	[image: ] Cover Sheet

	[image: ] General Sheets

	Site Reference Plans

	Key Plans

	General Information Sheets





	[image: ] Plant Protection and Removal Plans

	[image: ] Site Demolition Plans

	[image: ] Site Materials Plans

	[image: ] Site Layout Plans

	[image: ] Site Grading and Drainage Plans

	[image: ] Site Lighting Plans

	[image: ] Site Details

	[image: ] Tree Planting Plans

	[image: ] Shrub and Groundcover Planting Plans

	[image: ] Site Soils Plans

	[image: ] Planting Details



This section continues with a detailed description of recommended practices for the Design Development (DD) and Construction Documents (CD), placing emphasis on representative graphic examples with associated itemization of recommended components.

The Objective or purpose of every component, or sheet within each phase is first defined. General Recommendations for each sheet are defined in order to establish broad needs. After the general recommendations, Specific Recommendations for each sheet are provided. Graphic Recommendations for each component or sheet are also defined. Finally, Best Practices are defined for each of the landscape architecture sheets. These practices are organized by category: design, technical, coordination, and strategies.

This section is organized to directly compare individual sheets within the Design Development and Construction Document sets. Distinctions between specific DD and CD sheets are important and vary per sheet series. DD and CD sheets are paired, for example, DD and CD Site Materials Plans, DD and CD site details. There are varied and widespread views on what defines Design Development and Construction Documentation documents. This publication seeks to clarify these distinctions, but may be subject to some debate within the industry.


Purpose

If Schematic Design is used to frame clear and comprehensive design intent, Design Development must give substance to that intent, resolving all design decisions. During the Design Development phase, the proposed scheme is advanced and further developed to become the final design. In previous phases, the focus has been on the project as a whole. During Design Development, it becomes important to give individual attention to each system, each space, each component, and each detail of the project.

The primary purpose of landscape architectural Construction Documents is to provide a clear, concise, and complete description of the contractual work scope between the owner and contractor. The contractual work scope includes all information necessary to organize and construct the work to precise standards of quality and workmanship. These are legal stipulations and, therefore, one must avoid conflicting or ambiguous requirements. Accordingly, Construction Documents are referred to as Contract Documents because they are exhibits to the legal contract.




DESIGN DEVELOPMENT TITLE BLOCK

The title block is a standardized heading and information reference for all drawings sets, developed by each landscape architect or landscape architecture firm. Although unique to each firm, a number of elements should consistently reflect industry protocols. City, town, state, and federal jurisdictions may have title block format requirements. The landscape architect should become familiar with these standards and requirements while developing the firm’s standard title block. 


[image: Rectangular box divided into three columns. Rightmost column labeled Title Block has minimum width, column in the middle labeled Information Area is wider than column on right. Leftmost column labeled Drawing Area has the largest width.]


Landscape Architect’s Standard Title Block

The Site Reference Plan is typically the first sheet in the document set to include a title block, as the Cover Sheet does not incorporate a title block.* Typical components of the landscape architect’s title block are listed here. The landscape architect should provide his subconsultants with an electronic file of the entire sheet border and title block for their use in developing sheets to match the landscape architect’s format. If the landscape architect is not acting as the prime design consultant, and is a subconsultant to a prime design consultant such as an architect or engineer, the prime design consultant may establish title block and sheet layout formats or guidelines.

The title block should include the following elements:


	Landscape architect’s project reference number

	Copyright notice, if applicable

	Project name

	Project address

	Prime consultant name and contact information

	Consultant name and contact information, for consultant who prepared the sheet

	Space allocated for landscape architect’s licensure stamp

	Title of included documents

	Revision block

	Date of issuance

	Sheet title**

	Sheet number**



*Note: Some city, town, state, or federal projects may require a specific title block for all sheets. The landscape architect should become familiar with these requirements.

**Refer to landscape architect's CAD standards for protocols.

Example: DD Title Block and Sheet Organization





[image: Example: DD title block and sheet organization shows areas for company/firm information, project title, date and revision block, set title, project number, sheet title, sheet number et cetera.]

Example: CD Title Block and Sheet Organization




[image: Example: DD title block and sheet organization shows areas for company/firm information, project title, date and revision block, set title, project number, sheet title, sheet number et cetera.]




DESIGN DEVELOPMENT COVER SHEET


Objective

The Design Development (DD) Cover Sheet succinctly communicates key project identification information in order to orient the reader to the design proposal and associated contents of the document set.



General Requirements


	Convey the primary design emphasis of the project, including location, scale, and scope, with required text and selected  image.

	Communicate the components and organization of the documents.

	Communicate project team information.



Key Distinctions between DD and Construction Document  (CD) Cover Sheets

The landscape architect should be strategic in making content decisions for the Design Development documents. These guidelines suggest individual strategies for each of the DD sheets, subject to the unique role of that sheet in the design and documentation process.

Primary relationships between the DD and CD Cover Sheet are summarized here:


	The DD Cover Sheet should be established as an in-progress version of the Construction Document Cover Sheet, almost fully developed to fulfill the requirements of the Construction Document Cover Sheet.

	The DD Cover Sheet may include both an illustrative graphic and site location map, while the CD Cover Sheet includes only the site location map(s).

	The Project Description on the DD Cover Sheet is focused more on design intent, rather than construction-related language as described on the CD Cover Sheet.

	The Sheet Index on the DD Cover Sheet is simpler than the Sheet Index on the CD Cover Sheet in that it does not include a drawing issue or revision block.





Specific Requirements

The Requirements listed below are listed in recommended order of presentation on the Cover Sheet, generally from top to bottom and left  to right.


	Project owner or developer’s name, as legally recorded should be included. For example, a company should be listed as “Forest City Enterprises, Inc.” rather than “Forest City.” For public projects, the owner may be a governmental entity, and should be officially noted, such as “The City and County of Denver.” Note that the landscape architect may not be directly contracted with the owner or developer, so this reference does not necessarily reflect a client’s relationship with the landscape architect. Also note that the project’s owner is also referenced with detailed contact information at the bottom of the Cover Sheet, together with the full consultant team.

	Project Title: Official project name as referenced by client and other consultants. Precisely match title included on Project Manual cover and title blocks and sheets within the documents.

	Site Address: If there is no official address, use street names. Include the city and state names. City and state, or other jurisdictional identifier, may be used without a street address if the site is not readily identified with street address.

	Community, District, or Other Area Reference, if applicable: For example, if a park is being completed in a subdivision that is separate from the city name, such as “Legacy Ridge Neighborhood Park, Westminster, Colorado.”

	Title of the Included Work: For example, “Landscape Construction Documents,” “Landscape Architecture Improvement Package” or “Site Construction Documents,” if civil engineering documents are included within the set. Note that this title is intended to be a general heading, to be used together with the Document Set Description described next.

	Document Set Description: Include the document set description, if applicable, or another description to denote document status; for example, “Final Design Development,” “Progress Set—Design Development,” or “X% Design Development.” Note that this also applies to CD sets.
Note that assigning percentage complete titles such as “50 percent Design Development or Construction Documents” represents an inexact determination and may not present an ideal titling system. Another approach suggests the use of simple adjectives to define relative status of documents. For example a series of several consecutive Design Development or Construction Documentation sets might be titled “Preliminary Construction Documents,” “Progress 1 Construction Documents,” “Progress 2 Construction Documents,” and “Construction Documents.”



	Official Date of Issuance: Verify that individual sheets and consultants show the same date within title block on each sheet. Include the word “Issued:” prior to the date. Verify that date matches that included on the Project Manual cover.

	Set Number: This is used for projects where contractor pricing or bidding is anticipated; drawing sets should be numbered in succession. This is usually applicable only during the Construction Documentation phase, when addenda may be formally issued and tracked for each registered bidder. Set numbers may be included at the DD phase when formal tracking is necessary; for example, when a contractor is pricing the documents as part of a negotiated contract. In this case, addenda will be recorded also.

	Project Location or Vicinity Map: The map should be scaled for legibility and site boundary identification, documented for accuracy, and completeness—including highly legible (that is, bold) street names. Include scale, a north arrow, and project site boundaries with a hatched area identifying project site. Utilize a scale that allows project site limits to be clearly understood (see Graphic Requirements below).

	Project Illustration: Include a project illustration or model photo to readily highlight essential project work scope and three-dimensional character. Note that the illustration may be used to supplement the Project Location or Vicinity Map, if the landscape architect desires to emphasize the design intent. As the transition is made to Construction Documentation, the design illustration should be eliminated.

	Approvals/Authorization of Public Agencies: Include this only if it is required by the approving agency. Conform to agency requirements for content and graphic organization.
Consider including a client signature block to record the approval of dated documents, if that is in the interest of the consultant team or required by the client. Signatures that formally acknowledge design and documentation at key progress points are important in order to gain the detailed attention of the client and confirm his or her approval of the project’s direction.

Label this block “Review and Approval.” Include the number of signature lines required for approving individuals or designated positions. Note that client signatures will be included only on record sets and that many clients are reluctant to sign documents as records of their approval.


	Design-Oriented Project Description: The description should be limited to a paragraph or two and address design-related topics such as site and context conditions, primary design intent, program, and environmental and community issues (see the DD examples below and the CD examples that follow).
Note that the Design Development project description should place more emphasis on design intent, whereas the Construction Documentation project description should place more emphasis on construction-related issues such as existing conditions, work scope overview, related or adjoining projects, and any unique circumstances such as phasing. The language should closely match that included in Outline specification Division 01, General Requirements, Section 011000—Summary.

Each project description is intended to provide an overview of the project for a targeted audience. The DD audience is most interested in the design solution as a response to specific intent; the CD audience is less interested in design intent and is more focused on the construction program and the type of work to be performed, how the project will be built, and what the expectations are for quality.












Project Description—Example 1 (DD Private Urban Project)

Republic Plaza is an existing office property in Denver. While the project is technically a renovation project, the proposed work scope reflects a comprehensive redesign of two existing plazas. The plazas straddle the building tower, one on the west at the 16th Street Mall and one on the east at 17th Street. The plazas were originally constructed in 1983 as part of the original building tower construction. Over the last two decades, the plazas have suffered deterioration and leaking into retail space below, primarily due to freeze–thaw conditions in Denver.

The proposed design is intended to accomplish several primary objectives: improve technical deficiencies to extend the life of the plaza, improve the identity of the public space to establish consistency with the building and elevate the overall real estate value, and improve the destination quality of the space for tenants and guests.

The primary improvement program consists of new plaza waterproofing, granite paving, steps and planters, lighting, furnishings, and signage.











Project Description—Example 2 (DD Private Residence)

The Smith Residence is situated on a heavily wooded riparian site along Aspen Creek. Therefore, the site is environmentally sensitive and includes prime wildlife habitat for several regional species. The proposed landscape architecture design responds to these conditions with a carefully positioned program, including a minimal-impact access road leading to a small-scale auto arrival court. An overlook patio and pool area are positioned to maximize relationships to natural and off-site assets, and provide the Smith family with a private entertainment space. These spaces are designed to minimize grading intervention, maintain natural drainage patterns, and minimize erosion.

The environmental intentions for the project are supported by a hydrologist and wildlife expert. Lighting and water feature designers are collaborating with the landscape architect, as is an artist who is developing interpretive art to tell stories about the local geology and cultural evolution.






Sheet Index: The Sheet Index should be fully developed to organize and define contents of the document set. Sheets are typically grouped by type and occur within these groups as drawing series. For example, within the landscape architecture drawings, one finds Site Materials Series, Site Layout Series, and so on. The ordering of the series should attempt to follow a chronological construction sequence, such as recommended herein.

The Sheet Index includes (1) series headings, (2) sheet numbers, and (3) sheet titles. Note that referenced sheet titles must precisely match those titles found on actual sheets. For example, a plan sheet labeled “Site Materials Plan” should not be called “Materials Plan” on the Sheet Index.

Note that a Revisions Index accompanies the Sheet Index at the CD phase but is not required at the DD phase, except under unique circumstances such as when a contractor submits pricing to the owner as part of a negotiated contract. Refer to the CD Cover Sheet for additional information.

The design disciplines below are commonly included within the landscape architect’s contractual responsibilities either as direct subconsultants or collaborating team consultants. A sheet-numbering system has been described in more detail elsewhere within this document for instances when these discipline sheets are to be included with the landscape architect's document package.

Organize the sheet index with disciplines included in the following order:


	Landscape (see below for specific sheets)

	Civil Engineering

	Irrigation System

	Electrical Engineering/Lighting Design

	Mechanical Engineering/Water Features

	Architectural

	Structural Engineering



(Note: For purposes of these guidelines and as described in other sections, landscape architecture projects are described in two categories: small projects and large projects. The respective requirements for the Sheet Index are described next.)





SMALL PROJECTS

For the purpose of these guidelines, a small project is defined as a project whose scope of landscape architecture improvements requires six sheets or less for each plan series.




	L0-00*
	Cover Sheet



	L0-01*
	Site Hardscape Reference Plans



	L0-02*
	Site Softscape Reference Plans



	L0-03*
	Site Key Plan



	L0-04*
	General Information Sheet



	L1-xx
	Plant Protection and Removal Plan



	L2-xx
	Site Demolition Plan (May be completed by Civil Engineer)



	L3-xx
	Site Materials Plan



	L4-xx
	Site Layout Plan



	L5-xx
	Site Grading and Drainage Plan (May be completed by Civil Engineer)



	L6-xx
	Site Lighting Plan (May be completed by Electrical Engineer or Lighting Designer)



	L7-xx
	Composite Sections



	L7-xx
	Site Details (Includes Sections, Elevations,3D Drawings, and Detail-Related Enlargement Plans)



	L8-xx
	Tree Planting Plan



	L9-xx
	Shrub and Groundcover Planting Plan



	L10-xx
	Site Soils Plan



	L11-xx
	Planting Details







LARGE PROJECTS

For the purpose of these guidelines, a large project is defined as a project whose scope of landscape architecture improvements requires seven sheets or more for each plan series.




	L-00*
	Cover Sheet



	L0-01*
	Site Hardscape Reference Plans



	L0-02*
	Site Softscape Reference Plans



	L0-03*
	General Information Sheet



	L1-00*
	Plant Protection and Removal Key Plan and General Information Sheet



	L1-xx
	Plant Protection and Removal Plan



	L2-00*
	Site Demolition Key Plan and General Information Sheet



	L2-xx
	Site Demolition Plan (Series may be completed by Civil Engineer)



	L3-00*
	Site Materials Key Plan and General Information Sheet



	L3-xx
	Site Materials Plan



	L4-00
	Site Layout and Dimensioning Key Plan and General Information Sheet



	L4-xx
	Site Layout and Dimensioning Plan



	L5-00*
	Site Grading and Drainage Key Plan and General Information Sheet



	L5-xx
	Site Grading and Drainage Plan (Series may be completed by Civil Engineer)



	L6-00
	Site Lighting Key Plan and General Information Sheet



	L6-xx
	Site Lighting Plan (Series may be completed by Electrical Engineer or Lighting Designer)



	L7-xx
	Composite Sections, Elevations, Enlargement Plans



	L7-xx
	Site Details (Includes Sections, Elevations, 3D Drawings, and Detail-Related Enlargement Plans)








	L8-00*
	Tree Planting Key Plan and General Information Sheet



	L8-xx
	Tree Planting Plan



	L9-00*
	Shrub and Groundcover Planting Key Plan and General Information Sheet



	L9-xx
	Shrub and Groundcover Planting Plan



	L10-00*
	Site Soils Key Plan and General Information Sheet



	L10-xx
	Site Soils Plan



	L11-xx
	Planting Details



	*General Sheets








Sub Consultant Drawings

(Include other specialty consultant series plans and details as required by the project.)




	C-xx
	Civil Plans and Details



	IR-xx
	Irrigation Plans and Details



	E-xx
	Site Lighting and Electrical Plans and Details



	M-xx
	Site Mechanical Plans and Details



	WF-xx
	Water Feature Design and Engineering Plans and Details



	SP-xx
	Swimming Pool Design and Engineering Plans and Details



	A-xx
	Architectural Plans and Details



	S-xx
	Structural Plans and Details





Note: Include other specialty design and engineering drawings at the end of the index and use a drawing prefix to logically describe the content of those drawings.




SUPPLEMENTAL DRAWINGS

For both small and large projects, the following supplementary drawings and information are not typically included in document sets, but are provided as a Resource Drawing supplement to the Procurement (or Bid) Documents


	Existing Conditions/Site Survey

	Geotechnical Investigation and Report



These drawings and documents are usually contracted by the owner and consultant directly and information is provided to the design team to produce their work. The information is typically reformatted into each consultant’s drawings. To avoid legal implications, it is best to ensure contractors contact the owner for original copies or reproductions.



ADDITIONAL DRAWINGS AS REQUIRED FOR PROJECT

For both small and large projects, the following additional drawings may be produced by the landscape architect and included in the drawing set should they be required for the project. They should be labeled as L-series drawings and located within the drawing set as indicated below.


	Summary of Quantities Sheet(s)—L0-xx

	Site Materials Schedule Sheet(s)—L0-xx

	Site Preparation Plan(s)—L0-xx

	Soil Erosion and Sedimentation Control Plan(s)—L0-xx

	Site Furnishings Plan(s)—L0-xx





PROJECT TEAM

Organize consultant team members at the bottom of sheet in the order listed below and per project requirements, from left to right. Include a heading for each consultant team member that represents the firm’s discipline. Precisely match that heading to disciplinary headings listed on the Sheet Index, for example, “Civil Engineer” rather than “Civil” or “Civil Engineering.”

Project team information should include the following:


	Owner and/or client full legal name, address, telephone number and fax number, if necessary. Include individual contact name (individual person), with permission only.

	Landscape architect of record, including the full legal name of firm, address, and telephone and fax number, if necessary. Do not include individual contact names because issues that relate to liability, staff turnover, and inaccessibility may exist.

	Consultants’ full legal names, discipline responsibility, addresses, and telephone and fax numbers, if necessary. Do not include an individual contact name for each firm. Note that the consultant references here are only for those who completed work within the attached documents. Separate document sets should have their own master Cover Sheet and associated project team.



Organize the consultant team members in the following order:


	Owner/client

	Landscape architect

	Civil engineer

	Irrigation system designer

	Electrical engineer or lighting designer

	Mechanical engineer

	Water feature/swimming pool designer

	Architect

	Structural engineer

	Others




	Owner’s project reference number, if a number is utilized by the owner. Public agencies typically include a project number. Utilize abbreviated owner reference. For example, a project for the City and County of Denver may be noted as “CCD Project Number: xxxx."

	Landscape architect’s project number, using an abbreviated landscape architect company reference. For example, Green Landscape Architects would be referenced GLA. Note as “GLA Number: xxxx” or “GLA No.: xxxx."

	Designated space for licensure stamp, only if required by Client or local jurisdiction. Typically, no stamp is required at the DD phase. However, during the DD phase a space (square outline) with the words “Landscape architect’s license” may be provided in anticipation of the need to provide the actual stamp at the CD phase.



In states where licensure is required for landscape architectural work, a licensure stamp may be required on the Cover Sheet within a designated square. Municipal requirements vary for location and original condition of stamp. Stamps may be required on each sheet within the set. The stamp will be provided when the bid sets are issued or during other required jurisdictional submittals.







Graphic Requirements

The DD Cover Sheet should be graphically clear but not extravagant. Hierarchy, symmetrical balance and centering are important organizing principles.

Consider a vertical axis for symmetrically organizing text and graphic components.



FONT SIZES

Font size determinations will partly depend upon sheet size and extent of content, and consequently may vary per project. The landscape architect should establish CAD standards for these and similar requirements.

One approach would establish a descending font hierarchy as listed here:


	Project Title

	Site Address/Location

	Client Name and Project Team

	Project Reference Numbers

	All other text, typically 12-point minimum.





PROJECT ILLUSTRATION

As noted under “Specific Requirements,” an illustration may be appropriate to use on the DD Cover Sheet in addition to a Site Location Map, if a design emphasis is desired. Graphically, the image should focus on key or defining attributes, spaces or project components. While there is much flexibility in the medium and character of the image, if a color image is used, it should be selected to work in black and white copy format also.



PROJECT LOCATION MAP

Project Location Maps may include a regional “Vicinity Map” and a more site specific “Project Location Map” to help the reviewer and contractor easily identify the location of the project site. The complexity and local familiarity of the project will determine the type of maps required. When in doubt, include both maps. Project Location Maps should:


	Be scaled for legibility and to allow site boundary identification.

	Include a project site boundary if the plan’s scale allows.

	Include arterial street names and local streets that adjoin site.

	Include city, neighborhood, or other area references.



Include drawing scale and a north arrow. Orient the plan to match the plan orientation within the document set.

It is the landscape architect’s responsibility to verify current accuracy and completeness of maps(s).



PROJECT TEAM

Space client and consultant firm names evenly across bottom of sheet, with left and right justification.





Best Practices


Design

Consider the organization and layout of the Cover Sheet as a first impression graphic design exercise. Effective graphic design requires attention to principles such as hierarchy, proportion, density, negative space, typeface relationships, and readability.



Coordination


PROJECT MASTER COVER SHEET

In most cases, only one Cover Sheet should be developed for each project. If the landscape architecture drawings are issued as part of a larger set of documents, for example, with an architect or civil engineer prime consultant, then the architect or civil engineer will develop a master Cover Sheet. It is the landscape architect’s responsibility to coordinate with the prime consultant to ensure that drawing sheet numbers and title information are accurately conveyed and not redundant with work from other team members.

In some cases where a prime consultant prepares a master Cover Sheet, the landscape architect may be asked to issue his or her documents separately, either for review, cost estimating, or a phased bid process.  In this case, the landscape architect should coordinate the relationship of the landscape architectural Cover Sheet to the project master Cover Sheet. Check for consistency items such as project title, document set title, consultant references, and the like. Verify need for potentially redundant components such as location map and sheet index.



CLIENT

Coordinate client or agency requirements for Cover Sheet. Encourage the use of the landscape architect’s standard, from which content and layout changes may be made.






Technical

Consider the use of a well-developed digital CAD template, one that fulfills the standard requirements of the firm, and that can be adapted to specific project needs.



Strategies


DOCUMENT SET MOCK-UP

The development of the Cover Sheet should create the first opportunity to develop the document set graphic mock-up, whereby the full Design Development and potential Construction Documentation sets can be graphically mapped out using the Sheet Index.



USING A LANDSCAPE ARCHITECTURE COVER SHEET

Use a landscape architecture Cover Sheet prepared by the landscape architect if (1) the landscape architect is the prime design consultant, (2) landscape architecture work is being bid separately from prime contract, or (3) if separating or highlighting the landscape documents from the remainder of the set is directed by the prime consultant.






LEGEND


	Project Vicinity Map

	Design-Oriented Project Description

	Project Team

	Project Owner or Developer’s Name

	Project Title

	Title of Included Work

	Site Address

	Document Set Description

	Official Date of Issuance

	Set Number

	Project Illustration

	Sheet Index

	Owner’s Project Reference Number

	Landscape Architect’s Project Number

	Approvals/Authorization



Another item that may be provided, but is not currently depicted, if the project requires it, is: –Community, District, or Other Area Reference.








Example of a DD Cover Sheet—Small Project


[image: Example of a DD cover sheet—small project shows project vicinity map, design-oriented project description, project team, project owner or developer’s name, project title, title of included work, site address et cetera with many other details.]



Example of a DD Cover Sheet—Large Project


[image: Example of a DD cover sheet—large project shows project vicinity map, design-oriented project description, project team, project owner or developer’s name, project title, title of included work, site address et cetera with many other details.]









LEGEND


	Project Vicinity Map

	Design-Oriented Project Description

	Project Team

	Project Owner or Developer’s Name

	Project Title

	Title of Included Work

	Site Address

	Document Set Description

	Official Date of Issuance

	Set Number

	Project Illustration

	Sheet Index

	Owner’s Project Reference Number

	Landscape Architect’s Project Number

	Approvals/Authorization



Another item that may be provided, but is not currently depicted, if the project requires it, is:

–Community, District, or Other Area Reference.










CONSTRUCTION DOCUMENTATION  COVER SHEET


Objective

The Construction Documentation Cover Sheet succinctly communicates key project identification information in order to orient the contractor to the contractual work scope and associated contents within the document set. 



General Requirements

The Construction Documentation Cover Sheet is directly derived from a well-developed Design Development Cover Sheet, with only minor edits to adapt it to CD status, as described below.



Specific Requirements

The requirements below represent any distinct improvements to the Design Development Cover Sheet, and are defined to complement those DD requirements, as defined on the previous pages. Refer to these requirements in order to review and confirm the overall completeness of the CD sheet.


	Set Number: Set numbers are used when contractor pricing or bidding is anticipated, and drawing sets shall be numbered in succession. Set numbers will normally correlate with registered bidders for tracking during the procurement process, including any issued addenda.

	Project Location Map: This map should be provided to identify project locational attributes, for example, adjoining relationships such as streets and land uses. If a project illustration was used for DD set, it should be removed completely for the Construction Documentation set.

	Vicinity Map: This map should provide regional context, while the Project Location Map should be selected at a more detailed scale to highlight the immediate surroundings and assist with wayfinding to the project site.

	Construction-Oriented Project Description: The description should be limited to a paragraph or two and address construction-related topics such as such as existing conditions, work scope overview, related or adjoining projects, and any unique circumstances such as phasing.
The CD project description is focused on the construction program and the type of work to be performed, how the project will be built, and what the expectations are for quality.

The CD project description should complement, summarize or highlight the description written in Specifications: Division 1 General Requirement Section 01100—Summary. 












Project Description—Example 1 (CD Private Urban Project)

The Republic Plaza Renovation project is located in downtown Denver on Tremont Street between the 16th Street Mall and 17th Street, and includes the renovation of two plazas, one on each side of the existing building tower. The Owner and project Client is Brookfield Properties. The primary work consists of the elements listed below. Additional detail is provided within Division 1 Specifications—General Requirement Section 01100—Summary /Section 011000—Summary.


	Establish required protections and access to maintain operational building and subgrade parking structure.

	Demolish existing pavements, waterproofing, and other existing plaza conditions.

	Install waterproofing system over full extent of plazas.

	Install granite paving, planters, steps, ramps, and bollards.

	Install and renovate existing plaza storm drainage systems.

	Install lighting and associated electrical system.

	Install plants and irrigation system.

	Install site signage.

	Relocate existing statue.

	Provide site furnishings.

	Coordinate all work with associated disciplines and trades, for example, civil engineering, architecture, and electrical engineering, including plans and specifications included within separate document sets.













Project Description—Example 2 (CD Private Residence)

The Smith Residence project is located along Aspen Creek, with proposed driveway access off State Road 82. An existing residence has recently been renovated and that work is not part of this contract. The site is heavily wooded and is environmentally sensitive, and requires strict protection of these conditions by all contractors. The work contained within these documents consists of the primary elements listed below. Additional detail is provided within Division 1—General Requirement Section 01100 —Summary. Refer to American Institute of Architects Master Spec 2004 for detailed requirements.


	Plant protection and erosion control.

	Limited grading work.

	Installation of auto court and patio/pool area pavements, curbs, walls, and steps.

	Installation of swimming pool, hot tubs, and water features.

	Install lighting and associated electrical system.

	Install plants and irrigation system.

	Install interpretive art work provided by others.

	Provide site furnishings.

	Coordinate all work with associated disciplines and trades, for example, civil engineering, architecture, and electrical engineering, including plans and specifications included within separate document sets.









	Final Sheet Index: The Final Sheet Index should be fully developed to organize and define the contents of document set.
Note that a Revisions Index accompanies the Sheet Index at the CD phase. Revisions are recorded during the CD phase only after an initial cost estimate or preliminary bid price has been developed by a contractor or set of contractors. By recording any revisions made in the Construction Documents after the estimate or bid price has been established, it will be clear to the contractor what additional changes to make in the construction cost estimate. In some cases, an owner will negotiate a contract with a general contractor. In that case, the contractor will likely work with the consultant team to achieve a project that is on budget and may begin estimating during the early stages of the Construction Documentation process, or even based upon the final Design Development package. In some cases where a large number of complex changes are made to Construction Documents, use of the revision block may be unrealistic. In that case, the entire document set used to establish pricing should be recorded as the basis of the price.

The graphic below illustrates two options for communicating revisions on the Cover Sheet and within the documents. An updated Cover Sheet should always be issued with every revision, and revised sheets should be collated and attached to contractor’s field sheet for construction, so they can be easily referenced and verified by the landscape architect.


	Licensure Stamp: In states where licensure is required for landscape architectural work, a licensure stamp should be included on the Cover Sheet within a designated square outline. Most local jurisdictions will define requirements for licensure stamping but at a minimum the designated square should include the words “Landscape Architect’s License” either above or below the stamp.



Example Index Sheet Revision Blocks for CD Cover Sheet




[image: Sample sheet index for drawings shows information such as month, date, year of set name, rev. 1, 2, and 3 for material series and layout series. A dot is used to show the information.]

Sheet Index revision options: Revised sheets should be reflected only with a “cloud and delta” at those areas associated with the change. All previous revision notations should be removed as they can be easily referenced by looking up prior issuances.



Graphic Requirements

The CD Cover Sheet should be graphically clear but not extravagant. Hierarchy, symmetrical balance and centering are important organizing principles.

Refer to DD Cover Sheet graphic requirements.



Best Practices



STRATEGIES

Transition from DD to CD

Adapt the Design Development Cover Sheet, with Specific Requirements changes to reflect transition from design to technical and bid documents. A primary change is the elimination of an illustrative graphic and the further development of the Sheet Index.

Example CD Cover Sheet—Small Project




[image: Example of a DD cover sheet—small project shows project vicinity map, construction-oriented project description, project team, project owner or developer’s name, project title, title of included work, site address et cetera with many other details.]



Example CD Cover Sheet—Large Project


[image: Example of a DD cover sheet—large project shows project vicinity map, construction-oriented project description, project team, project owner or developer’s name, project title, title of included work, site address et cetera with many other details.]








GENERAL SHEETS: DESIGN DEVELOPMENT  SITE REFERENCE PLANS*


Objective

The Design Development Site Reference Plans introduce the project to a design audience by illustrating a holistic view of existing and proposed conditions.



General Requirements

The Site Reference Plan establishes the position of the project site within its immediate context, illustrating and labeling adjoining streets, properties, land uses, and other relevant contextual factors that may affect the design proposal or its implementation.

The Site Reference Plan is developed as the primary “reference” for the project, depicting the full scope of site development work. The plan is important because it may be the only plan within the landscape architect’s document set to show the entire project on a single sheet. With that opportunity in mind, the Site Reference Plan should be composed to illustrate the entire site design program and label the key design spaces and elements for design-reviewing audiences. 

The DD plan provides a composite depiction of interfacing multidisciplinary design elements, for design review by the consultant team, including hardscape, softscape, grading, planting, irrigation, infrastructure, buildings, and structural conditions.

Due to the complexity of the landscape architecture program, it may be difficult to clearly illustrate that program in its entirety on a single plan. Consequently, the program may be communicated on two separate plans, one illustrating hardscape conditions and the other softscape conditions. Requirements for each plan are presented.


Site Reference Plan—Hardscape

The hardscape program includes all proposed site improvements, including proposed grading and utilities, pavements, curbs, stairs, walls, fences, furniture, lighting, grading, signs, and key infrastructure, for example, irrigation water mainline, backflow preventer, and controller; civil (major utility installations or structures); and electrical (major vaults, transformers, and the like). Other structures, including but not limited to those associated with mechanical, pool or pond features, and so forth, should be included.

Proposed plants and other softscape elements should not be included. All proposed improvements should be depicted as an overlay to all existing and contextual conditions to remain. Generic labels should be used to identify major components and hardscape improvements.



Site Reference Plan—Softscape

The softscape program includes all proposed plants and other softscape elements, for example, trees, shrubs, groundcovers, perennial/annuals and grass areas. These should be shown with screened back reference to proposed hardscape, grading and utilities improvements, and existing and contextual improvements to remain. Generic labels should be used to identify major components and proposed softscape improvements.


KEY DISTINCTIONS BETWEEN DD AND CD SITE REFERENCE PLANS

The landscape architect should be strategic in making content decisions for the Design Development documents. These guidelines suggest individual strategies for each of the DD sheets, subject to the unique role of that sheet in the design and documentation process. 

Primary relationships between the DD and CD Site Reference Plans are summarized:


	The DD Site Reference Plan approximates the CD Site Reference Plan in terms of content. Each of the Specific Requirements defined below should be completed at a CD quality level.







Specific Requirements


Site Reference Plans—Hardscape and Softscape


	Survey base sheet to show all existing conditions to remain, including above-and below-grade structures, pavements, plants, topography, utilities, monuments, benchmarks, or other reference datum, and all legal conditions and restrictions such as property line bearings and distances, recorded easements, zoning setbacks, deed restrictions, adjacent property owners, and zoning districts if relevant to the project layout. Do not modify base sheet to change or obscure content, except to graphically remove those items that will be removed as part of the construction contract.

	Perimeter existing conditions immediately adjoining the project site, allowing the reader to understand the relationship between on-and off-site conditions. For example, it would be appropriate to graphically identify and label elements such as adjoining land uses, major architectural features, buildings or structures, and utility infrastructure such as influential drainage and utility courses and streets.

	Preliminary limits of Project Scope of Work Line, as agreed by landscape architect, civil engineer, contractor(s), and owner. Note that limits of work may not coincide with property lines, for example, when areas within the property area have been designated as non-work areas or if other areas or property outside project property limits must be utilized by the contractor. Accurate determination of limits of work requires the investigation of a number of issues that the landscape architect may not have immediate access to, including contractor staging, mobilization, construction access, traffic control, and other construction-related issues. Consequently, the DD limits of work may be revised as they are better informed at the CD phase.

	Site areas not to be disturbed, if necessary, including tree protection areas, natural areas, or existing construction to be protected during construction. However, tree protection graphics are not to be included on this plan.

	All proposed buildings or structures, labeled to reference their generic or official name, if designated at time of documentation. Generic names include references such as “Office Building” or “Residence.” Official names include references such as “Sky Tower One” or “Madison Residence.”

	Interdisciplinary design program, including civil infrastructure; architectural program including columns, overhangs, and subgrade elements; and electrical and irrigation infrastructure.

	Labels to identify major program elements and design features. Major features include primary spaces, parking areas and roads, water features, buildings, and site architecture. For example, it would be appropriate to label elements such as a clubhouse, pool area, children’s play area, service area, and employee parking.

	Current project phasing, if applicable.






Graphic Requirements


Hardscape and Softscape Site Reference Plans


	Existing conditions to remain, screened a maximum of 50 percent as original unaltered survey, in order to better highlight proposed improvements. The landscape architect may also elect to incorporate existing conditions at full value, if that better serves graphic objectives.

	Single, undivided Site Plan, scaled as large as possible to fit on sheet.

	Plan orientation to match the orientation of plans within the document set.

	Limit of Project Scope of Work Line represented by equally spaced dashed bold line, with a “Limit of Project Scope of Work” note. Use a line width per landscape architect’s CAD standards.

	Labels for major components, as described in the following list, as part of a graphic hierarchy in descending order of importance:

	Major landscape spaces and elements, for example, “Activity Terrace,” or “Water Wall”

	Major buildings

	Proposed roads, parking, and service areas

	Existing roads and other conditions to remain





	Line-weight hierarchy, rigorously applied to distinguish proposed from existing conditions.
Line-weight hierarchy, lightest to heaviest:


	Screened survey base showing existing conditions, including subgrade conditions

	Lines to distinguish on-grade materials and elements, for example, edges of pavements

	Lines to distinguish above-grade materials and elements, for example, walls, stairs and furniture

	Notes and labels









Hardscape Site Reference Plan


	Hardscape program, with screened hatches and patterns that are normally included on the Site Materials Plan if graphically coherent; otherwise omit. Include consultant improvements such as civil, with graphics screened to match landscape hardscape program.

	Proposed grading contour lines, bold line weight, without spot elevations, per Grading Plan Graphic Requirements.





Softscape Site Reference Plans


	Proposed planting, illustrated with simple circles for trees and shrubs, and massing symbol for perennials/annuals, grasses, and groundcovers.

	Hardscape program, greatly simplified, with outlines only depicting the limits of each material. Refer to line weight hierarchy above.

	Grading program, with screened plan hatches and patterns that are normally included on the Site Grading Plan, if graphically coherent; otherwise omit.

	Consultant improvements, as described earlier, with screened plan hatches and patterns, if graphically coherent; otherwise adjust graphically as necessary.






Best Practices


Design

Maximize the opportunity this plan provides to comprehensively examine interdisciplinary design relationships.



Coordination

Use the Site Reference Plan to coordinate work limits with others, for example, civil engineer and prime design consultant, if applicable.

Annotate the plan to refer to work by others that requires interface with work by the landscape architect, for example, grading work completed by civil engineer, and roadway or parking lot layout by civil engineer.

When reviewing agencies require that submittal documents clearly illustrate how and where key code requirements have been met, utilize the Site Reference Plan to highlight these elements. Graphically highlight and label applicable conditions, for example, parking calculations, ADA accessible routes, or protected wetlands.

Construction access locations, and construction staging area(s), if required by owner, are typically not required at Design Development. However, they may be necessary to document and should be completed on the CD Site Reference Plans. Refer to Best Practices in CD section.



Technical

The Site Reference Plan should largely be constructed as part of automated CAD processes through the use of the landscape architect’s standard external referencing protocols. For example, the site reference drawing(s) should be composed of a series of X-Refs to make said drawing, including the Site Materials X-Ref, Site Grading X-Ref, Site Lighting X-Ref, Planting X-Ref, Consult X-refs, and the Existing Conditions/Site Survey X-Ref, as required.



Strategies

In the field, contractors benefit from access to a single complete plan, in order to examine sitewide issues such as access, mobilization, and storage and relationships between proposed improvements to determine installation means and methods. The Site Reference Plan can best illustrate these issues and be the most useful if it clearly identifies sensitive site areas that are not to be used during the construction process.

Example DD Site Reference Plan—Hardscape




[image: Example DD site reference plan—hardscape shows survey base sheet, proposed site improvements, proposed grading, preliminary limits of work, and labels.]

Example DD Site Reference Plan—Softscape




[image: Example DD site reference plan—softscape shows survey base sheet, proposed site improvements, proposed grading, proposed planting, preliminary limits of work, and labels.]







GENERAL SHEETS: CONSTRUCTION DOCUMENTATION SITE REFERENCE PLANS*


Objective

The CD Site Reference Plan provides the contractor with an overall depiction of existing and proposed conditions.



General Requirements

The plan comprehensively communicates relationships between existing site and contextual conditions and the design proposal so that the contractor can determine strategies for access, mobilization, staging, and implementing construction.

The Reference Plans should provide the general contractor and subcontractors with a comprehensive depiction of the complete landscape architecture design proposal, including buildings, and other subconsultant and project team consultant improvements required to complete the work, so that the contracting team may begin to coordinate work interfaces.



Specific Requirements


Hardscape and Softscape Site Reference Plans


	Final limits of Project Scope of Work Line or Limit of Work Line (if determined), as agreed by landscape architect, civil engineer, contractor(s), and owner

	Contractual project phasing, if applicable.

	Construction staging area, if location required by owner or governing body and direction provided by Owner and Contractor on size, location, access, security measures, etc. Otherwise, this is a means and methods item and the general contractor shall determine location.

	Construction access location(s), if locations required by owner or governing body and direction provided by Owner and Contractor on size, location, access, security measures, etc. Otherwise, general contractor shall determine and submit locations for review.






Graphic Requirements

(Same as Design Development)



Best Practices

(Same as Design Development)



Example CD Site Reference Plan—Hardscape


[image: Example CD site reference plan—hardscape shows survey base sheet, proposed site improvements, proposed grading, final limits of work, and labels.]



Example CD Site Reference Plan—Softscape


[image: Example CD site reference plan—softscape shows survey base sheet, proposed site improvements, proposed grading, proposed planting, final limits of work, and labels.]






GENERAL SHEETS: DESIGN DEVELOPMENT KEY PLAN


Objective

The Design Development Key Plan presents the graphic organization of the landscape architectural plan sheets within the drawing set.



General Requirements

The Design Development Key Plan should reflect a fully resolved sheet layout organization that which will be used identically for both DD and CD plans.


Key Distinctions between DD and CD Key Plans

The landscape architect should be strategic in making content decisions for the Design Development documents. These guidelines suggest individual strategies for each of the DD sheets, subject to the unique role of that sheet in the design and documentation process. 

Primary relationships between the DD and CD Key Plans are summarized:


	The DD Key Plan approximates the CD Key Plan in terms of content. Each of the requirements defined below should be completed at a CD quality level.

	The DD Key Plan defines the location and relationships between all plan sheets within the document set. Changes in sheet layout, regardless of however small, should be reflected in the CD Key Plan.






Specific Requirements

(Note: For purposes of these guidelines and as described in the beginning of this chapter, under Cover Sheet Design Development, landscape architecture projects are described in two categories: small projects and large projects.) 

The requirements for both categories of Key Plans are described here:


	Survey base sheet, to show all existing conditions to remain, including above-and below-grade structures, pavements, plants, topography, utilities, monuments, benchmarks, or other reference datum, and all legal conditions and restrictions such as property line bearings and distances, recorded easements, zoning setbacks, deed restrictions, adjacent property owners, and zoning districts if relevant to the project layout. Do not modify the base sheet to change or obscure content, except to graphically remove those items that will be removed as part of the construction contract. 

	Perimeter existing conditions immediately adjoining the project site, allowing the reader to understand the relationship between on-and off-site conditions. For example, it would be appropriate to graphically identify and label elements such as adjoining land uses, major architectural features, buildings or structures, and utility infrastructure such as influential drainage and utility courses and streets.

	Preliminary limits of scope of work, as agreed by landscape architect, civil engineer, contractor(s), and owner. Note that limits of work may not coincide with property lines, for example, when areas within the property area have been designated as non-work areas or if other areas or property outside project property limits must be utilized by the contractor. Accurate determination of limits of work requires the investigation of a number of issues that the landscape architect may not have immediate access to, including contractor staging, mobilization, construction access, traffic control, and other construction-related issues. Consequently, the DD limits of work may be revised as they are better informed at the CD phase.

	All major on-site existing conditions to remain, for example, streets and other pavements, landscape, water bodies, and existing buildings. Identify any unique features or elements that may affect design considerations or construction processes.

	All proposed site improvements, to coincide with those landscape architectural improvements shown on the Site Materials Plan. Site Lighting, Site Grading, and Drainage Planting and major consultant improvements can also be included to help depict extent of project work scope but is not a prerequisite. Note, however, that for series-specific key plans in the Large Project format, series plan information should be included. For example, Site Lighting Key Plan and General Information Sheet should include proposed site lighting improvements.

	All proposed buildings or structures, labeled to reference their generic or official name, if designated at time of documentation. Generic names include references such as “Office Building” or “Residence.” Official names include references such as “Sky Tower  One” or “Madison Residence.”

	Sheet boundary box, identifying the boundary of the subject sheet (See Graphic Requirements below).

	Sheet labels, identifying the sheet number in the set, for example Lx-01, Lx-02, and so on, where x represents the series specific numbers.




Small Projects

The Key Plan Sheet should incorporate the survey base sheet, proposed improvement plans, sheet boundary box, and sheet labels as described earlier to create a comprehensive plan overview of the proposed project and the included sheet series. The Key Plan should be depicted at a legible scale, complete with north arrow and graphic scale bar. Plan limits of each sheet should be depicted. For small projects, this Key Plan layout governs the entire set.



Large Projects

The Key Plan, as described under small projects, should be combined with the General Information Sheet to become a Key Plan and General Information Sheet. This sheet is series-specific, so the drawing scales and sheet layout may be changed, if necessary, to better suit the associated scope of work.

The following items should be included on the Key Plan and General Information Sheet for large projects:


	Series-Specific Key Plan (not an all-inclusive set-governing Key Plan as for small projects)

	Series-Specific General Notes

	Series-Specific Legends

	Series-Specific Lists or Schedules






Graphic Requirements


Intent

The Key Plan graphic is intentionally spare in order to allow the sheet layout to read clearly. It utilizes area outlines, rather than symbols or hatches to define the landscape architecture program.


	Survey base sheet/existing conditions to remain, including Perimeter existing conditions to remain, screened back a maximum of 50 percent as original unaltered survey, in order to better highlight proposed improvements. The landscape architect may also elect to incorporate existing conditions at full value, if that better serves graphic objectives.

	Single, undivided Site Plan, scaled as large as possible to fit on sheet.

	Plan orientation to match orientation of plans within the document set.

	Work limit of project scope of work line, represented by equally spaced dashed bold line, with a "Limit of Work" note. Use a line width per landscape architect's CAD standards.

	All proposed site improvements, graphically depicted without patterns or hatches. Series-specific key plans should include series-specific plan information.

	A line-weight hierarchy, rigorously applied to distinguish proposed from existing conditions.



Line-weight hierarchy from lightest to heaviest:


	Screened survey base showing existing conditions, including subgrade conditions

	Lines to distinguish on-grade materials and elements, for example, edges of pavements

	Lines to distinguish above-grade materials and elements, for example, walls, stairs, and furniture

	Sheet boundary box and labels



Sheet Boundary Box

Graphically illustrate plan sheet layout and associated sheet references for plans included with the document set.

Use a heavy, bold, contiguous or dashed box to define the boundaries of each sheet. Boundaries are defined by the viewport window or workspace at the designated scale for each sheet. Sheet boundary boxes should overlap to provide sufficient context to reference adjoining sheets.

Use the following terminology to reference sheets within the Sheet Boundary Boxes: Lx-01, Lx-02, Lx-03, and so on, where x indicates the series-specific sheets included within the document set.

Organize sequence of sheets in a series from top of Key Plan to bottom and from left to right, to the greatest extent possible. For example, Sheet Lx-01 should be positioned in the upper-left corner of the site, with Sheet Lx-02 occurring to the right and/or below Sheet Lx-01.

Plan sheets should be ideally organized to address the following issues: However, Project criteria may dictate alternative layouts


	All sheets should be oriented identically, with north at the top of the sheet. However, project criteria may allow for different orientations.

	Sheets should be ordered from left to right, with a clockwise orientation around the site.

	Matched sheets should be organized as a rectangular grid. However, project criteria may suggest a set of inconsistently sized and shaped matchlines in order to minimize and efficiently match sheets.

	Include a 1-inch overlap on individual layout sheets to highlight relationship to adjoining sheets for orientation.

	Determine the sheet organization by determining critical “seams” between layout areas, and areas requiring self-contained layout information. For example, a plaza component of a project should not be subdivided into several pieces.

	The entire property ideally should be covered with sheet layout, even if sheets occur outside work limits, i.e. even if the project work scope area does not encompass the entire property. However, project parameters may suggest otherwise.






Best Practices


Design


SHEET MATCHLINES

During the development of the drawing set and sheet layout, matchlines play an integral role in communicating plans properly. Care must be taken in organizing the matched layout of sheets to avoid awkward cut lines, multiple sheets depicting the same elements, and general redundancy.

The landscape architect should study the project and proposed improvements and determine the best location to “break” the design with matchlines. Matchline determinations will inform sheet layout and sheet boundary boxes.

Graphically illustrate the “matchline” between adjoining sheets and area within the overlapping portions of the sheet boundary boxes.  The matchlines should be referenced on the individual series-specific sheets per the landscape architect’s CAD standards. Matchlines define the limits of work defined on that sheet within the document set.




Coordination

Use the Key Plan to coordinate sheet organization with landscape architect’s subconsultants, for example, irrigation and site electrical. While these subconsultants may desire to use an alternative sheet layout, there are benefits to aligning sheet organization among disciplines.



Technical

The Key Plan should largely be constructed as part of automated CAD processes through the use of the landscape architect's standard external referencing protocols. For example, the Key Plan drawing(s) should be composed of a series of X-Refs to make said drawing, including the Site Materials X-Ref, Site Grading X-Ref, Site Lighting X-Ref, Planting X-Ref, Consult X-Refs, and the Existing Conditions/Site Survey X-Ref, as required.



Example DD Key Plan—Small Project


[image: Example DD key plan—small project shows survey base sheet, preliminary limits of work, proposed site improvements, sheet boundary box, and sheet labels.]



Example DD Key Plan and General Information Sheet—Large Project (Sample provided is for Site Materials Series)


[image: Example DD key plan and general information sheet—large project shows survey base sheet, preliminary limits of work, proposed site improvements, sheet boundary box, sheet labels et cetera with many other details.]







GENERAL SHEETS: CONSTRUCTION DOCUMENTATION KEY PLAN


Objective

The CD Key Plan depicts the plan organization of the drawing set for the general contractor.



General Requirements

The CD Key Plan should reflect a fully resolved sheet layout organization, precisely reflecting plan sheet positions.



Specific Requirements

There are no differences between the DD and CD Key Plans. However, the Key Plan sheet layout may evolve to better depict design revisions, convey changes in scope of work, depict changes in drawing scale, or show the addition of sheets or enlargement plans.

For Large Projects, the series-specific information provided as part of the General Information sheets should progress and be more comprehensive. Revisions to notes and/or legends and the incorporation of or updates to DD-level lists and schedules may be completed.



Graphic Requirements

There are no differences between the DD and CD Key Plans. 



Best Practices

Best practices are described at the DD Key Plan. These practices should be exercised at both DD and CD phases. 



Example CD Key Plan—Small Project


[image: Example CD key plan—small project shows survey base sheet, final limits of work, proposed site improvements, sheet boundary box, and sheet labels.]



Example CD Key Plan and General Information Sheet—Large Project (Sample provided is for Site Materials Series)


[image: Example CD key plan and general information sheet—large project shows survey base sheet, preliminary limits of work, proposed site improvements, sheet boundary box, sheet labels et cetera with many other details.]






GENERAL SHEETS: DESIGN DEVELOPMENT GENERAL INFORMATION SHEET


Objective

The Design Development General Information Sheet previews general parameters associated with intended site construction and displays the compositional structure of the documentation systems included within the drawings. Compositional structure includes graphic and narrative systems.



General Requirements

The Design Development General Information Sheet should be well developed in order to overview the basic project construction requirements to be used for cost estimating, construction, and general contractor orientation. The Design Development General Information Sheet should approximate the Construction Document General Information Sheet in level of detail.

Historically, a single Master General Information Sheet has been used by landscape architects to serve the entire document set. This practice is recommended for all “small” projects at the Design Development phase in order to consolidate all general information for ease of coordination and review. For large projects, however, the landscape architect should utilize a “Series Key Plan and General Information Sheet.” This Sheet is organized to coincide with sheet series such as Site Materials Plans, Site Layout Plans, Planting Plans, and so on, and is used to provide a more direct and specialized relationship between General Information Sheet content and the sheets that it serves. Series General Information Sheets are described in more detail within the “General Information Sheet” requirements of the Construction Documents section.


DD–CD Relationships

Key relationships between the Design Development General Information Sheet and Construction Document General Information Sheet are as follows:

1. Design Development General Notes may be derived from the landscape architect’s standard notes. These notes do not yet need to be exhaustively edited to meet specific project conditions within the Design Development documents. These notes will be further developed upon confirmation of the Design Development proposal as part of the Construction Documentation process.

2. The DD Abbreviations List may be used as the landscape architect’s standard list and does not yet need to be edited to reflect specific project conditions.

3. Design Development legends should be fully developed to accurately match current plans in order to properly guide the reader through the plans. Further evolution of the legend will take place during the Construction Documentation process.

4. A Preliminary Site Construction Mock-Up Plan may be included at the DD phase, with a complete illustration of programmatic and plan intentions. Complete delineation of the proposed mock-up, including dimensions and instructional Keynotes should be developed during Construction Documentation.



Prime Consultant Issues

The requirements defined below are utilized when Construction Documents are produced by the landscape architect as the lead or prime consultant. Such work includes parks and public spaces, residential gardens, and other landscapes not associated with a larger contract such as a building project. For projects where the landscape architect is developing documents as a subconsultant to a prime consultant, some of these components may not be included on the landscape architect’s General Information Sheet. The landscape architect should work with the prime consultant to minimize redundancy and ensure the information is recorded in the right location within the documents.



Firm Standards

Utilize the landscape architect’s firm standards for General Notes, Table of Abbreviations and symbols legends. Modify these documents as necessary to fit project requirements.



General Notes—Guidelines and Principles

General Notes are not intended to replace, reinforce or repeat specification information. Instead, General Notes are intended to provide broadly applicable, drawing-related information.

“General Notes are text information that applies to an entire collection of drawing sheets in a drawing [series] and are usually found near the Cover Sheet. These notes should be used sparingly and only when the information cannot be covered effectively in the specifications. General discipline notes are specific to each sheet [series] in a discipline.” 1

In the design industries, General Notes are often misused, improperly developed and not well coordinated between disciplines or between drawings and other components of the Contract Documents. That can be problematic because these notes define both broad and specific requirements. As such, they require rigorous development and quality control review and coordination. They should not be merely copied from  one project to another without consideration of their relevance to the  current project.

The following guidelines should be used in the development of General Notes for use by landscape architects:


	General Notes are general.
General Notes provide information which is so general that it cannot be specifically placed in the specifications, nor precisely located on plans or details. General Notes are general, not specific. Specific notes are referred to as “Reference Notes” and are discussed separately.

An example highlights this point:










Appropriate General Note: All site construction must be performed in accordance with current City of Denver standards, specifications and details.

Inappropriate General Note: Align pavement joint with face of column.

Logic: This note should be used as a Site Layout Reference Note.


	General Notes are not specifications.








Specifications communicate written requirements for materials, equipment, systems, standards, and workmanship for the work, and performance of related services.2 Drawings communicate the size, forms, locations, and relationships of components and systems. General Notes provide general information to clarify drawing requirements, not specification requirements.

An example highlights this point:






Appropriate General Note: All curbed radii shall be 10"- 0" at face of curb unless otherwise noted.

Inappropriate General Note: Provide 95 percent minimum compaction beneath all pavements.

Logic: This subject should be addressed in specifications.







	General Notes represent general standards.
Landscape architecture firms should develop standard General Notes that can be somewhat universally applied to projects. General Notes should not be developed anew for each project but rather adjusted to reference specific municipalities or unique project conditions.

An example highlights this point:










Appropriate General Note: Refer to Civil Plans for additional information concerning drainage infrastructure.

Inappropriate General Note: Refer to Civil Sheet C2.1 for additional information concerning drainage infrastructure at the Events Plaza.

Logic: A separate graphic system exists for specific drawing cross-referencing within the Construction Documents.







	General Notes are explicit and/or measurable.
Landscape architecture construction drawings are Contract Documents, and as such, must be clear, explicit, and legally defendable. Vague language subject to multiple interpretations does not satisfy that requirement. General Notes, although general (broadly applicable), can and must be phrased to be explicit and measurable. That test may be applied to each general note to verify its legitimacy.

An example highlights this point:










Appropriate General Note: The general contractor shall verify all dimensions and existing conditions prior to commencing work and promptly notify the landscape architect of any discrepancies between actual site conditions and the Contract Documents.

Inappropriate General Note: The general contractor shall make every effort to schedule a meeting with the landscape architect if he encounters conditions that might affect the project schedule.

Logic: This note is too vague.







	General discipline notes are specific to and categorized by discipline.
Appropriate Site Grading and Drainage General Note: No grading work shall result in alteration of predevelopment runoff patterns, as this impacts adjoining sites.

Inappropriate Site Grading and Drainage General Note: No grading work shall result in alteration of predevelopment runoff patterns, as this impacts adjoining sites, nor should any construction work interfere with vehicular traffic movements outside the project limits.

Logic: This note addresses multiple, unrelated disciplinary responsibilities and could result in unintended relationships or be overlooked if the note is located improperly.




The following sample General Notes may be included on a typical landscape architecture project. They should be revised to meet the requirements of the project.







	Company X prepared the survey for this project. It has been reformatted for use in and for preparation of these documents. Contractor shall obtain official signed copy from Company X (address, phone number) and become familiar with it, existing conditions, and site context prior to construction. All discrepancies should be brought to the attention of the landscape architect for resolution immediately. The landscape architect is not responsible for errors or omissions associated with preparation or documentation of the survey.

	Company Y prepared the geotechnical investigation and report for this project. It has been referenced during preparation of these documents. Contractor shall obtain official signed copy from Company Y (address, phone number) and become familiar with it prior to construction. All discrepancies should be brought to the attention of the landscape architect for resolution immediately. The landscape architect is not responsible for errors or omissions associated with preparation or documentation of the report.

	The contractor is responsible for determining Means and Methods for construction. These drawings may indicate a Limit of Proposed Improvements, Limits of Site Demolitions, etc., for delineation of expected extents of disturbance. However, final impact shall be determined in the field. Should limits of disturbance exceed boundaries defined in drawings, the contractor shall contact the landscape architect immediately for resolution.

	The contractor is responsible for repairing all work disturbed by construction outside of limit lines defined on drawings or through his/her Means and Methods to a condition better than or equal to the existing conditions prior to commencement of construction at no additional cost to the owner.











Specific Requirements

Specific requirements for Index of Drawings, General Notes, legends, Abbreviations List, and the Construction Mock-Up Plan are described next.



General Notes

The requirements for topical General Notes are listed in an ideal order of presentation. The order is based upon a logical relationship between the information presented, and a sequence that relates to actual construction. 


	Site Work General Notes: These notes apply generally to all forms of site work and should be developed to encompass broad conditions associated with landscape architectural site work. These notes should not include specialized work such as site demolition, tree protection, and planting.

	**Plant Protection and Removal Notes: These notes apply only to work associated with the protection, removal, transplanting, and care of existing trees and other plants during construction. These notes should be coordinated with Site Demolition Notes and the civil engineer when appropriate. Municipal requirements for plant protection, such as those developed by the city forester, may influence landscape architectural practices.

	*Site Demolition Notes: These notes apply only to work associated with protecting, demolishing, removing, recycling, hauling, or salvaging existing site conditions. For especially complex sites, for example, those with extensive utilities to be demolished, civil engineers may prepare the Site Demolition Plan and associated Site Demolition Notes. If buildings or other significant structures are to be demolished, the landscape architect should not develop General Notes to address building demolition, as this work is not included in the landscape architect’s work scope, nor is it his expertise.

	*Erosion and Sedimentation Control Notes: These notes apply only to work associated with controlling sedimentation and erosion, both during and after completed construction.
Often, the Erosion and Sedimentation Control Plan and associated General Notes are prepared by the civil engineer. In some situations, the landscape architect leads the preparation of these plans. Local municipal requirements for erosion and sedimentation control are often well developed and will likely influence General Notes and preferred practices.


	Site Layout Notes: These notes apply to all activities associated with horizontal positioning of landscape architectural improvements on the site, including existing conditions review, layout and dimensioning, and interdisciplinary relationships between components and systems.

	**Site Grading and Drainage Notes: These notes apply to all vertical positioning of site work, including earthwork grading, hardscape elevations, stair elevations, wall elevations, and drainage infrastructure. Sustainable stormwater management is an important component of the plan and associated General Notes. Civil engineers will likely have a role in site grading and drainage. Coordination between the landscape architects and the civil engineer is important to avoid conflicts and redundancy.

	**Planting Notes: These notes apply to the procurement, shipping, storage, installation, and maintenance of trees and all other plants, including turf. These notes may need to be coordinated with Irrigation System General Notes and possibly Erosion and Sedimentation Control General Notes.

	*Irrigation Notes: These notes apply to all activities associated with landscape irrigation installation, including coordination with mechanical, civil, and planting work. These notes may need to be coordinated with work of the civil engineer and mechanical engineer and are typically prepared by an irrigation systems consultant. These notes should be included within the irrigation drawings when prepared by the irrigation consultant.

	Site Soils Notes: These notes apply to all activities associated with procurement, shipping, storage, preparation, mixing, installation, and testing of planting soils. These notes may need to be coordinated with Planting Notes and Erosion and Sedimentation Control Notes.






Legends


SITE WORK ABBREVIATIONS LIST

Landscape architecture firms should develop standard site work abbreviations that can be somewhat universally applied to projects. The list should include all terms commonly used on the landscape architectural drawings.

Abbreviations are used on drawings in a consistent fashion to save space. For example, if the abbreviation “typ” is used to reflect the word “typical,” then the abbreviation should be used consistently, rather than interchangeably with the word “typical.”

The list should not include terms used by allied or collaborating disciplines used elsewhere in the documents, unless these consultants are subconsultants to the landscape architect and whose work is closely associated with the landscape architecture work. In that case, abbreviations used by the landscape architect should be checked with those used by other disciplines to ensure consistency. That process should be initiated at the outset of the DD process by distributing and coordinating a master Site Work Abbreviations List with closely associated subconsultants.


[image: Table of abbreviations shows abbreviated form of many words.]

The Abbreviations List may be edited to reflect the actual language and program of the project, rather than have with an excessive number of unused references. The list should be alphabetized by abbreviation reference.



LINE TYPE LEGEND:

Requirements for the Site Work Linetype Legend are described below under Graphic Requirements, Site Work Symbols, Line Type Legend.



SITE WORK SYMBOLS LEGEND

Requirements for the Site Work Symbols Legend are described below under Graphic Requirements, Site Work, Symbols Legend.



PLANT LEGEND

The Plant Legend illustrates the graphic symbols and nomenclature used to identify plants found on Planting Plans. The Plant Legend does not provide an itemization of plant quantities—that information is provided on Plant Lists, which is included on either the General Information Sheet or Planting Key Plan and General Information Sheet for a large project. Requirements for the Plant Legend are described below under both Tree Planting Plan and Shrub and Ground Cover Planting Plan Requirements—Design Development and Construction Documentation.





Charts and Lists

A variety of charts may be included on the General Information Sheet, including Plant Removal List, Tree Transplant Chart, Salvaged Items List or Chart, Plant List, Materials Chart, Lighting Schedule, Signage Schedule, etc.



Keynotes

Keynotes are used in the design industries to replace the former use of text annotations on plans and other drawings. Keynotes represent a consolidated set of standard master annotations, used throughout the project as indicated by numerical references.

Keynote systems vary from firm to firm, from very simple numerical identification of materials and systems to keyed relationships between plan elements and associated detail drawings to highly detailed references between drawing elements and specification sections. Architects generally use the more sophisticated keynote systems, whereas landscape architects tend to use simpler versions.

Two distinct sets of Keynotes are recommended for use by landscape architects. Each keynote system accomplishes a very different set of objectives within the design and Construction Documents. A more detailed description of the role and organization of the keynoting system has been included in Chapter 9, Key Documentation Practices.



SITE DETAIL KEYNOTES

List and categorize all site construction systems, in order to establish relationships between plan identifications, detail designations, and specification sections. This list represents an itemization of the entire landscape architecture improvement program. Site Detail Keynotes are applied to plans as numeric references within a hexagonal symbol.



SITE REFERENCE NOTES

Series-specific notes that apply only to a particular sheet or drawing are generally used where, for clarity and drafting efficiency, the note or text is replaced with an identifying symbol. The identifying symbol then refers back to the full [list of notes], which is reproduced elsewhere on the drawing sheet.3

Site Reference Notes define all the varied instructions that are applied to site plans to guide the contractor through construction requirements. These notes are distinguished from the Site Detail Keynotes in that they define procedures, not systems or components. These notes may be derived from a standard or master list of such notes developed by the landscape architect. The list should be customized to fit unique project needs. Site Reference Notes are applied to plans as numeric references within an elliptical symbol.




Site Construction Mock-Up Plan—Role

Construction mock-ups are an invaluable, if not critical component of the construction process. In architectural design, building mock-ups are more commonly standard requirements, and are viewed by owners and contractors as both a wise investment and risk-mitigation strategy. Architectural craftsman have been using mock-up processes for centuries. Mock-ups help to avoid the completion of unsatisfactory work during actual construction.

Mock-ups are built by the general contractor in order to accomplish the following objectives:


	Determine the viability and constructability of proposed systems.

	Determine an acceptable level of craftsmanship and execution.

	Make decisions about colors, finishes, and details, to confirm selections or consider alternatives to be selected.

	Serve as an ongoing reference for quality expectations as the project is built. In this case, the team can compare the quality of ongoing work with that of the accepted mock-up.

	In unique cases, play a role in the evaluation of the short-to midterm performance of proposed systems.



Mock-ups are underutilized by landscape architects, partly because of the upfront costs associated with construction that may be destroyed after the mock-up serves its purpose. Mock-ups are also neglected because they arenot given enough attention in the Construction Documents, resulting in projects where little or no money has been allocated for their construction.

Typically, requirements for construction mock-ups are defined within the specifications, under Division 01, Section 01400–Quality Requirements and within individual sections such as Section 321316–Concrete Paving, Section 044313 Anchored Stone Masonry Veneer, and Section 096340 Stone Flooring and others. In addition, some designers include an individual section titled “Mock-ups” under Division One for additional emphasis. The specification language is typically simple, and leaves room for interpretation by the contractor. The landscape architecture mock-up specification does not usually require that multiple systems be built side-by-side, as they would in the actual construction. Architectural mock-ups typically do include multiple systems, built integrally as they would in the actual construction, for example, a wall system, with veneers, windows, and base details. These may be referred to as composite assemblies.

Example specification language highlights these points:


	At location on Project selected by landscape architect, prepare mock-up 4 feet by 4 feet for review and approval.

	Construct mock-up using processes and techniques intended for use on permanent work.

	Mock-up shall be completed by the individual workers who will actually be performing the work for the Project.

	Obtain written approval of the mock-up from the landscape architect before start of actual work.

	Retain approved mock-up through completion of the Work for use as a quality standard for finished work.

	Approved mock-up may become part of the completed Work if undisturbed at time of Substantial Completion.

	Remove and legally dispose of mock-up when directed.



In order to upgrade the role of the landscape architectural construction mock-up, a mock-up plan shall be included within the Construction Documents. It is recommended that the mock-up plan be initiated during Design Development in order to begin the coordination and review process. In addition, the mock-up plan will need to be reflected in DD level cost estimation for the project. If it is not reflected in the DD estimates, it may be difficult to add it during the Construction Documentation phase. The mock-up plan shall be positioned on the General Information Sheet, together with General Notes, lists, legends, and abbreviations in order to highlight its importance.

Mock-up Plan may consist of plans and/or elevations. Information provided on General Information Sheet should be sufficient enough to convey intent and reinforce requirements provided in drawings and specifications.



Site Construction Composite Mock-up Plan–Requirements and Principles

The Site Construction Mock-up Plan shall explicitly define the mock-up construction requirements, illustrating, keynoting, and dimensioning intentions for the contractor to bid and construct key components of the project in a composite assembly.

The following organizational principles are recommended for the Site Construction Composite Mock-up Plan:


	Determine key construction systems that will require initial mock-up review prior to actual construction. Ideally, all pavements, joints, steps, and walls will be included in the composite mock-up.

	Arrange contiguous systems that coincide with permanent designed relationships, in order to evaluate these relationships in the mock-up. Include intended relationships between horizontal and vertical systems.

	Organize contiguous systems with relationships that establish actual project jointing conditions, for example, between pavements and between pavements and vertical systems. Include up these joints in the mock-up.

	Consider incorporating a range of potential finishes from which to select For example, for various concrete finishes, show a range of options from light to heavy.

	Avoid excessively large mock-up panels, in order to reduce cost and spatial requirements. Seek to consolidate systems within 10'- 0" square maximum panels.






Graphic Requirements for General Notes


Graphic Requirements—General Notes


	Include a space between each note.

	Text should be left justified below first text line, rather than wrapping and falling below number.





Graphic Requirements—Abbreviations List

Organize the abbreviations alphabetically and vertically, for ease of reading.



Graphic Requirements—Linetype Legend

The linetype legend should define the style of lines incorporated in the plans and accurately convey these graphically for consistency. The lines defined should include both existing and proposed and represent those incorporated in both the existing conditions survey and proposed improvement plans.


[image: Linetype legend sheet shows symbols for different type of lines (both proposed and existing).]

Example Linetype Legend





Graphic Requirements—Site Work Symbols Legend

The primary symbols in the legends should encompass all the symbols and hatch patterns used on landscape architectural site plans including plant protection and removal, site demolition, site materials, site furnishings, site lighting, grading and drainage, landscape boulders, planting and site soils.

If civil or other disciplinary components are included on the landscape architect’s plans, copy these symbols directly from consultants’ legend(s) and include them at bottom of the primary legend.

Organize the legends to comply with construction sequence and organization of the document set. Some legends may be combined if necessary, but only for Small Project document organization. See example General Information Sheet for typical organization of legends.

Symbols should be sized as closely as possible to the actual plan size, for clarity and consistency with plans on the pages that follow.

Refer to the landscape architect’s standard CAD symbols for additional graphic references.

Enclose hatch symbols within a consistently sized bounding rectangle to reflect patterns on drawings.

Center and align component symbols along a vertical axis.

Precisely match the symbol descriptive text to the associated keynote text, for example, “Crushed Stone Paving" or "Concrete Wall Type 1."



Graphic Requirements—Keynotes

Include Site Detail Keynotes and Site Reference Notes legends to depict annotation systems for the drawing set and familiarize the reviewer with the proposed system and associated protocols. Project-specific Site Detail Keynotes legend and Site Reference Notes legend shall be placed on specific drawing sheets. Refer to Chapter 9, Key Documentation Practices, for additional information concerning the organization of these systems.



Graphic Requirements—Site Construction Composite Mock-Up Plan

The Site Construction Composite Mock-Up Plan should be developed as a mini or partial Site Materials Plan or Site Detail and should utilize the graphic conventions defined within this document for the Site Materials Plan and Site Details construction document.

Some site layout information should be included on the Construction Mock-Up Plan to convey basic dimensional intent.




Best Practices


Design


CONSTRUCTION MOCK-UP

The construction mock-up process is a key initial step in graphically conveying expectations for quality and workmanship. A project is unlikely to achieve intended design and implementation quality without a sound mock-up process.

Regional variations in construction practices require some customization of General Notes, Reference Notes, and implementation practices. Therefore, project offices and project teams will need to systematically adapt firmwide standards.




Coordination


CLIENT

Coordinate client or agency requirements for the General Information Sheet. Encourage use of the landscape architect’s standards for this sheet, from which content and layout changes may be made to suit the client or agency.



INTERDISCIPLINARY

Rigorously coordinate and cross-check all General Notes identified above with related disciplines. Require that General Notes be reviewed by collaborating disciplines, for example, architect, civil, irrigation consultant, and others if applicable.

Cross-check abbreviations list with abbreviations lists by provided by others for consistency.

Review the civil engineer’s symbols legend by to verify there are no conflicts with symbols used by the landscape architect.



INTERNAL

Establish precise consistency between Keynote descriptions and associated symbols descriptions on legends. For example, if a Keynote describes a pavement system as “Concrete Unit Paving, Type 1,” then the associated note on the symbols legend should match that title, rather than use a similar title such as “Unit Paving.”

Coordinate construction mock-up plans with those described in specifications. Explicitly list all mock-up requirements illustrated on plans in this section. Note that additional mock-up requirements may be necessary that are not illustrated on the General Information Sheet, for example, custom items such as metal work, lighting, site furniture, signage, and water features.




Technical

On the General Notes, note the source of base information, that is, who prepared the survey or base, and, if applicable, the project’s benchmark.


INDEX OF DRAWINGS (NOT NORMALLY INCLUDED)

Note that in some cases the landscape architect may choose to include an Index of Drawings on the General Information Sheet at the DD phase, rather than on the Cover Sheet. He may choose to do that when it is desirable to keep the Cover Sheet clean and free of technical information. Refer to the Design Development Cover Sheet section for detailed requirements of the Index of Drawings.




Strategies

Refer to landscape architect’s General Notes standards for specific note requirements. Review, edit and expand these notes to fit project circumstances.



Example DD General Information Sheet—Small Project


[image: Example DD general information sheet—small project shows general notes, series-specific general notes, list of abbreviations, linetype legend, pattern/symbols legend, site detail keynote legend, site reference note legend, plant identification key, and plant list.]



Example DD General Information Sheet—Large Project


[image: Example DD general information sheet—large project shows general notes, list of abbreviations, linetype legend, symbol legend, site detail keynote legend, and site reference note legend.]





GENERAL SHEETS: CONSTRUCTION DOCUMENTS GENERAL INFORMATION SHEET


Objective

The CD General Information Sheet finalizes general parameters associated with the intended site construction and displays the compositional structure* of all landscape architectural Construction Documentation systems. It is intended to be used as an ongoing reference during construction, used jointly with individual sheets.

*The compositional structure includes graphic and narrative systems.



General Requirements

The quality of the built work may be determined, in part, by the quality of general instructions and requirements. Much of this information represents an establishment of intent. In addition, this sheet presents a content directory for material on the pages that follow. A well-developed, well-coordinated General Information Sheet establishes a solid foundation for the construction document set.



Specific Requirements

There are no differences between DD and CD General Information Sheets. However, General Information Sheet content should be advanced to better reflect the information conveyed in the drawings and should include the Mock-up Plan if not provided on the DD General Information Sheet.



Graphic Requirements

There are no differences between the DD and CD General Information Sheets.



Best Practices

(Same as Design Development)



Example CD General Information Sheet—Small Project


[image: Example CD general information sheet—small project shows general notes, series-specific general notes, list of abbreviations, linetype legend, pattern/symbols legend, site detail keynote legend, site reference note legend, plant identification key, plant list, and mock-ups.]



Example CD General Information Sheet—Large Project


[image: Example CD general information sheet—large project shows general notes, list of abbreviations, linetype legend, symbol legend, site detail keynote legend, and site reference note legend.]




DESIGN DEVELOPMENT PLANT PROTECTION AND REMOVAL PLAN


Objective

The DD Plant Protection and Removal Plan explicitly defines the primary intentions for protection, removal, transplanting, and care of trees, shrubs, and other existing plants, because of their inherent value.



General Requirements

The DD Plant Protection and Removal Plan should identify all decisions regarding existing plants, for review and coordination with the client and collaborators prior to beginning Construction Documentation. The plan should provide a complete description of the tree and plant protection work scope in order to properly prepare a Design Development (DD) level cost estimate for the work.

Should landscape preservation be a key driver in the design process, the DD Plant Protection and Removal Plan should be used to evaluate the success of existing landscape preservation. A mature existing landscape may present more benefits than its replacement and the removal of any existing trees deserves careful analysis. Trees should be removed only as necessary to implement a well-considered design and accomplish environmental objectives.

A fundamental component of the tree protection decision-making process is the determination of the tree protection area itself. This process varies widely and is subject to varying and sometimes damaging determinations. Tree protection areas should include the collective “critical root zone” area of all trees. The “critical root zone” area is generally defined as that area directly beneath the crown of the tree, otherwise known as “within the drip line.” As noted separately within these guidelines, the drip line of mature trees is subject to impact by site construction and should be defined on the site survey, for the landscape architect’s use in determining the position of proposed improvements.

Local government agencies may have standards for determining the tree protection zone. In some jurisdictions, the critical root zone is defined by a circle with the tree trunk at its radius point, and a radius of a preset number of feet for each inch of tree trunk diameter at breast height (DBH). Breast height is usually measured at 4.5 feet above ground level. Note that all trunks are typically added together at multi-stem tree trunks.4

While establishing a tree protection zone within the critical root zone offers good protection for mature trees, better protection is offered with a larger protection area (beyond the critical root zone). Example guidelines are provided below for general reference. These guidelines should not be used universally. For most projects where existing trees may be impacted, a local arborist, horticulturist, or forester should be consulted. An excellent source of information and criteria for protecting existing trees is Trees and Development: A Technical Guide to Preservation of Trees During Land Development by Naida Matheny and James R. Clark. The publication includes discussion about potential disturbances such as topographic manipulation and associated soil impacts.


Mature Tree Protection Zone Guidelines5





	Mature Tree Protection Zone Radius (from trunk)





	Trunk Diameter
	Good Protection
	Better Protection
	Best Protection



	8 inches
	10 feet
	12 feet
	20 feet



	12 inches
	15 feet
	18 feet
	30 feet



	16 inches
	20 feet
	24 feet
	40 feet



	20 inches
	25 feet
	30 feet
	50 feet






Tree and plant protection is often more complex than encircling existing trees with a flimsy fence. A variety of methods and practices exist to safeguard the health of mature trees on a construction site. These methods include sturdy, well-placed protection fencing, transplanting, boxing, compaction mitigation, root zone aeration, tree wells, root pruning, branch pruning, and construction access control. Primary methods should be defined preliminarily and documented at the Design Development phase. Detailed definition should occur at the Construction Documentation phase.

The Design Development Plant Protection and Removal Plan should be used to evaluate the impacts of work by all disciplines to existing trees, including subgrade utility and civil work, foundations, footings, excavations, and earthwork.



Relationships to Associated Plans

In most cases, the Plant Protection and Removal Plan should be used as the primary reference for all requirements associated with plant protection, care, removal, and transplanting. In some unique cases, the landscape architect may determine reasons to use associated plans to communicate plant protection and removal requirements. A number of these scenarios are described here.

The site conditions and level of contractor work scope complexity will influence documentation decisions concerning the plan location of tree protection and removal requirements. A number of documentation scenarios may be considered and include the following options:


	Plant Protection and Removal Plan: This is the preferred documentation scenario. This plan is used when mature trees and plants are of critical importance to the ecosystem, land value, and aesthetic of the site. Damage penalties are included for unauthorized impacts to trees during construction operations. The plan includes all requirements associated with tree protection, care, removal, and transplanting. This document must be well-coordinated with the Site Demolition Plan, Site Grading and Drainage Plan, Planting Plan, and Erosion and Sedimentation Control Plan. In some cases, the Erosion and Sedimentation Control Plan is prepared by the landscape architect; in other cases, it is prepared by the civil engineer.

	Plant Protection Plan: This plan shows only tree and plant protection, with tree removal requirements included on the Site Demolition Plan, as noted here. The Plant Protection Plan focuses on all measures necessary to protect and nurture the health of existing trees and plants during construction. Transplanting requirements should be included on this plan, as they require protection prior to transplant.

	Plant Removal and Site Demolition Plan: In this scenario, tree removal requirements are included on the Plant Removal and Site Demolition Plan in order to clearly separate protection from removal and associated demolition work. By showing tree and plant removal on the Site Demolition Plan, the demolition and removal requirements are consolidated for ease of reference and coordination benefit. This scenario would require that tree protection measures be shown on Plant Protection Plans as previously noted.
Additionally, on some projects, there may be minimal tree and plant protection needs, that is, there may be few existing trees that need protection, and/or the protection requirements may be very simple. In this case, tree and plant protection requirements may be included on the Site Demolition Plan. This approach requires that graphic emphasis be placed on tree and plant protection measures, and to be clearly evident among demolition requirements.


	Protection and Control Plan: In some cases a more comprehensive Protection and Control Plan may be developed to include tree and plant protection requirements, soil erosion and sedimentation control, and project protection and control. These plans focus on protection of existing trees and plants, controlling sedimentation and erosion, and any other activities requiring contractor control, such as site access and circulation requirements. The idea here is to highlight and consolidate all protective systems up front in the documentation package.

	Erosion and Sedimentation Control Plan: This plan illustrates contractual measures to reduce soil detachment and transport, complying with all regulatory requirements. Relationships to Plant Protection Plans and Site Grading and Drainage Plans are important, as impacts to existing grades may impact existing plants, which in turn may result in sedimentation and/or erosion impacts. Note that the Erosion and Sedimentation Control Plan is typically used specially for plant protection and removal, but can be adapted to do so.
Some combination of the plan options above may also be utilized by the landscape architect.






Key Distinctions between DD and CD Plant Protection and Removal Plans

The landscape architect should be strategic in making content decisions for the DD documents. These guidelines suggest individual strategies for each of the DD sheets, subject to the unique role of that sheet in the design and documentation process. 

Primary relationships between the DD and CD Plant Protection and Removal Plans are summarized here:


	The DD Plant Protection and Removal Plan approximates the content of the CD Plant Protection and Removal Plan. All decisions regarding the disposition of existing plants should be made. As such, fully developed CD-level graphic symbols should be utilized. Supporting decisions such as compaction reduction areas, aeration zones, root and branch pruning, allowable disturbance within plant protection zones, and damage penalties may be completed during Construction Documentation.

	Primary plant protection methods should be defined preliminarily and documented at the DD phase and detailed definition should occur at the CD phase. These methods are described below under both DD and CD Special Conditions Requirements and include practices such as branch and root pruning, and root zone aeration.

	Preliminary interdisciplinary coordination and quality-control review of the DD Tree and Plant Protection Plan should be completed, with final and more exhaustive review and editing completed at the CD phase.






Specific Requirements


Core Requirements

Core Requirements include those elements that are typically necessary on all Plant Protection and Removal Plans.


	Survey base sheet to show all existing conditions to remain, including above-and below-grade structures, pavements, plants, topography, utilities, monuments, benchmarks or other reference datum, and all legal conditions and restrictions such as property line bearings and distances, recorded easements, zoning setbacks, deed restrictions, adjacent property owners, and zoning districts if relevant to the project layout. Do not modify base sheet to change or obscure content.

	Trees and plants must be properly inventoried in order to create a successful Plant Protection and Removal Plan. The survey drawing serves as the base for the Plant Protection Plan. The survey base should include the following information in areas where proposed improvements may impact existing trees and plants.

	All existing tree trunk locations, with tree trunks scaled proportionately to actual size, for trees with caliper 1½” and greater. Note that caliper size requirements vary by locale.

	Identification of ground elevation on upper slope side of each tree trunk.

	All existing tree and plant crowns shown to reflect actual drip line, with circular shape, uniquely drawn to reflect actual crown shape, size, and position (Note that tree canopies, especially when in groups, are rarely round, but rather occur as eccentric and irregular shapes).

	For trees that require special protection, either because of their size, age, or other special characteristics, include delineation of both the “Critical Root Zone” and "Zone of Rapid Taper" for these trees. Refer to Critical Root Zone description under Best Practices that follow. The Zone of Rapid taper is generally known as the root area with closest proximity to the trunk, where roots taper most rapidly in diameter, often from about eight inches to two inches. This root zone is critical to the health of the tree, and is often most prone to construction impacts.

	All existing trees and plants identified by caliper, height, or size and species, indicated on plan adjacent to symbol. Identification of species for each plant to be reflected in English common name at a minimum, and with botanical terms if required in contractual Request for Survey, for example, “12' Caliper Lodge Pole Pine, Pinus contorta sp. Murrayana.”

	Caliper and species descriptions may not be necessary for large forested areas generally removed from work areas.

	In some cases, the health of individual trees may be important to record on the site survey, especially in cases where potential damage penalties may be based, in part, upon the current condition of the tree. The survey should indicate the general state of health, for example, poor, fair, good, or excellent, and may require collaboration with a certified arborist, horticulturist, or forester who can assist in determining the state of health. Otherwise the landscape architect may need to refer to the Reference Guide for Plant Appraisal, 8th Edition, (copyright 1993 by the International Society for Arboriculture) for determining tree health. Stressed trees in poor health, with dead wood, major bark damage, or wilting leaves or lean crowns may need to be removed, even if they are not susceptible to construction impacts.





	Existing topography at a 1-foot contour interval or another interval that suits the project needs.

	Other survey requirements as described under Site Survey/Existing Conditions Plan within these guidelines.

	Preliminary limits of scope of work, as agreed by landscape architect, civil engineer, contractor(s), and owner. Note that limits of work may not coincide with property lines, for example, when areas within the property area have been designated as non-work areas or if other areas of property outside project property limits must be utilized by the contractor. Accurate determination of limits of work requires the investigation of a number of issues that the landscape architect may not have immediate access to, including contractor staging, mobilization, construction access, traffic control, and other construction-related issues. Consequently, the DD limits of work may be revised as they are better informed at the CD phase.

	Consider the impacts of site grading and drainage work, site demolition work, and the contractor’s construction management plan, as this work has direct impact on trees.

	Limits of clearing and/or selective clearing, as coordinated with collaborating disciplines such as arborist, horticulturist, forester, ecologist, and civil engineer. Note that limits of clearing are defined as those areas outside of which no plant clearing or similar disturbance may take place.

	Sheet matchlines, identifying relationship of subject plan sheet to immediately adjoining plan sheets, with label (on the side of the line that you are matching the sheet to) that reads “Matchline—Refer to Sheet L1-x." Show consistent, but minimal dimension of work outside matchline, for example, 1" on a full-sized sheet.

	Comprehensive Site Detail Keynote List, with references to any typical plant protection or removal details, for example, tree protection fence detail. Note that detail keynote references on the DD Plant Protection and Removal Plan are not usually very extensive, as this plan does not generally include any new construction. There may be a need, however, for specialized plant protection details.

	Preliminary Plant Protection and Removal Reference Notes to supplement graphic instruction and General Notes. The DD Plant Protection and Removal Plan may utilize a set of initial Reference Notes that communicate primary, rather than exhaustively annotated intent. While the use of Reference Notes may not be fully developed, the DD Plant Protection and Removal Plan must graphically identify every element to be protected, removed, salvaged, or relocated.
Examples of plant protection and removal Reference Notes are provided below (see the generic description of Reference Notes in Chapter 9, Key Documentation Practices). Note that these are sample notes and do not represent a comprehensive list. They address likely topics. As such, they should not be used by landscape architects for project applications. The landscape architect should customize Reference Notes to suit individual project needs. The landscape architect should organize Reference Notes by approximating a logical order of tree protection and removal.










Examples of Plant Protection and Removal Reference Notes


	Limit grading in this area to hand digging, taking care not to disturb roots.

	Review health of existing tree with city forester prior to initiating removal of existing pavements within drip line.

	Compaction mitigation may be required within drip line. Coordinate limits with landscape architect and city forester.









	Graphic definition of individual trees and plants to be protected and left undisturbed, including survey-recorded size and species, for example, 20"-diameter red oak. Note that size and species references are most important in likely work areas where potential damages can be assessed relative to the tree species, size, and health.

	Tree and plant massing areas to be protected and left undisturbed.

	Individual trees and plants to be removed, including survey recorded-size and species, for example, 20"-diameter red oak.

	Individual trees and plants to be transplanted, including survey-recorded size and species, for example, 20"-diameter red oak.

	Locations of tree and plant protection fences, and associated Detail Keynote reference. 



SAMPLE TREE AND PLANT PROTECTION AND REMOVAL GRAPHICS


[image: Sample tree and plant protection and removal graphics shows symbols for existing tree to remain, to be removed, to be transplanted and tree/plant protection fencing.]

*Note: Sample graphic depicts tree symbol and plant annotation as provided in licensed surveyor’s CAD file.






Special Conditions Requirements

Special Conditions Requirements include detailed plant protection and care practices. These requirements must be derived from careful study by the landscape architect, often in collaboration with arborists, horticulturists or foresters. While the DD Plant Protection and Removal Plan should reflect a comprehensive set of decisions, Special Conditions Requirements may be determined during the CD phase, after final design adjustments are made at the conclusion of the DD phase. See CD Plant Protection and Removal Plan below for additional special conditions requirements.


	Potential Locations for Tree Wells or Tree Islands: Tree wells should be used judiciously—they can be expensive and complicated, and do not always perform well. Realistic expectations for tree survival will need to be established based upon tree species, soil conditions, drainage, depth of fill, and ability to aerate. If tree wells or islands are used, explicit details should be provided.

	Individual Trees to Be Boxed: Boxing offers an alternative to fencing when trees to be saved occur within the construction area and the elevations around the tree may be impacted. A temporary box construction may be built around trees to maintain existing grades in the critical root zone, where grades must be adjusted temporarily and permanently restored as part of the new construction.

	Locations for temporary irrigation, if existing system service will be interrupted and is important to the health of existing trees.

	Lowering or raising the grade within tree protection areas.

	Trenching for infrastructure within tree protection areas.

	Preliminary branch or root pruning designations.





Graphic Requirements


	Survey base sheet, utilized to show all existing conditions, including above-and below-grade structures, pavements, plants, topography, utilities, restrictions, monuments, benchmarks, or other reference datum. Do not modify base sheet to change or obscure content.

	Limit of Project Scope of Work Line represented by equally spaced dashed bold line, with a “Limit of Project Scope of Work” note. Use a line width per landscape architect’s CAD standards.

	Plant protection and removal limit line represented by equally spaced dashed bold line, with “Limit of Plant Protection” note. Limit of protection area may occur within the larger limit of project scope of work area. Consider screening this line to distinguish it from the matchlines that separate sheets.

	Symbols overlaid on the unaltered survey, used to represent existing trees and other plants to be protected, removed, or transplanted, shall be as specifically noted below.

	Trees and plants to be saved and protected, designated without any additional graphic overlay to surveyed tree trunk symbol. Maintain a graphically unaltered survey tree symbol to indicate that the tree is to remain.

	Tree and plant protection areas, indicated with a reference note as necessary. Sample note may read “Tree Protection Area—No Entry. Do not Disturb. Protect in Place.” Note that in some circumstances contractor(s) entry may be necessary, for example, to complete fine grading, trenching or landscape cleanup.

	Native landscape to remain, including tree massings, large shrub, plants, turf, designated with a boundary line, and keynote symbols indicating intentions. Indicate natural or other existing landscape areas to be protected with a numerical reference note. A sample note might read “All trees and plants protected by a tree and plant fence shall be considered a landscape protection area and should not be disturbed unless otherwise indicated.”
“Native Landscape Areas” may be referred to as “Landscape Protection Areas” and are also protected with tree and plant fencing.


	Tree and plant protection fence, delineated with a specialty line as shown on example plan. Label the symbol with Detail Keynote referencing the construction detail and specification section for this fence.

	Selective clearing landscape area, designated with a tone or other hatch pattern over existing landscape areas (e.g. turf, native grasses, etc.) to be removed. Include numerical reference note indicating selective clearing intent. Designate areas of selective clearing with a boundary line symbol as shown. If a fence or protective edge of any sort is required, include a detail keynote indicating the detail reference.

	Trees (and plants) to be transplanted, designated with a bold line weight circle and “TR” annotation. Each tree to be transplanted should be identified with a number, for example, TR1, TR2. Tree size and species should be identified so that contractor may establish a fee, for example, 20”-diameter red oak. If these trees will be planted as part of the proposed design, they should be identified on the Planting Plan and associated Plant List, with the same references noted on the Tree Protection Plan, for example, TR1, TR2. A Tree Transplant Chart should be developed and shown on the General Information Sheet. The chart itemizes numerically referenced trees as noted earlier, together with the tree species and caliper. Note that Planting Plans will define the transplanted location of these trees, with the Plant List identifying these trees with numerical references as used on the Tree Transplant chart.

	Individual trees (and plants) to be removed, designated with a bold “X” at the surveyed tree trunk symbol, if the tree trunk is included in the survey. Include an “X” on the center of the tree symbol if the trunk is not provided on the survey.

	Tree massing to be removed, designated with crosshatching symbol. Include a numerical Reference Note indicating intent to remove and dispose.

	Line-weight hierarchy, rigorously applied to distinguish plant protection and removal requirements from existing conditions.
Line-weight hierarchy, from lightest to heaviest:


	Screened survey base showing existing conditions, including subgrade conditions.

	Graphic patterns and symbols communicating plant protection and removal requirements, for example, protection areas, fencing, and the like.

	Keynotes and leader lines.







MINIMUM GRAPHIC REQUIREMENTS FOR PLANT PROTECTION AND REMOVAL PLANS


[image: Image shows symbols for existing trees to remain, to be removed, to be transplanted, existing tree/plant massing to remain, to be removed, and tree/plant protection fencing.]

*Note: Sample existing tree and/or plant massing symbol graphics as provided by licensed surveyor or CAD file.





Best Practices


Design


CARBON SEQUESTRATION

As trees grow, they may help mitigate global warming by removing carbon dioxide from the air, storing carbon in the trees and the soil, and releasing oxygen into the atmosphere. Larger, more mature trees absorb more CO2 than smaller plants because their woody biomass can store more CO2. While the specific effectiveness of different types of trees in sequestering carbon is under study, the landscape architect’s role in using trees for this purpose is critical. That role begins with protecting healthy mature trees on existing sites.

When working on sites with mature trees, the landscape architect could calculate the amount of tree woody biomass lost to development and seek to replace or exceed that biomass with new tree plantings. Note, however, that in a constructed environment, newly planted trees may fall short in fully replacing lost carbon, regardless of the number of new trees planted. Biomass calculations can be complicated and depend upon detailed criteria such as tree species, softwood versus hardwood, size, form, and branch structure. Rather than attempting detailed calculations or relying upon tree species biomass data resources, the landscape architect should seek simpler means to determine the necessary metrics. For example, existing trees can be grouped and quantified by mature size—small, medium, and large. Small, medium, and large trees lost to development should be replaced by the same number of trees in each category. Ideally, the landscape architect and design team will determine a means of improving the site tree inventory as a “carbon sink,” rather than merely maintaining its current condition.



VALUE AND IMPACTS

Identify high-value trees requiring preservation at the outset of the design process. Incorporate these trees in base plan for studying alternative design proposals.

For commercial projects, trees less than 5" caliper, unless they occur as a grove, may not be worth saving as individual specimens. Extraordinary effort may not be justified to adjust proposed site improvements to preserve these size trees.  All trees should be evaluated for their value to the project and the environment.

For other projects, such as residential or public projects on wooded sites, smaller-caliper trees may certainly be worth preserving. On all projects jurisdictional requirements should be addressed, as some jurisdictions may require full caliper tree replacement for trees above a defined caliper size.

Conduct focused quality-control review with an eye to how proposed improvements impact existing trees. For example, should proposed sidewalks or pavements be raised, lowered, narrowed, curved, or relocated to prevent damage to trees? Or, potentially less evident, will new site drainage patterns adversely affect existing trees and plants?



PLANTING DESIGN

New (proposed) plantings in existing tree root zones can damage existing trees as much as newly constructed pavements. The landscape architect should minimize these plantings beneath mature tree drip zones, especially the planting of trees and shrubs. Planting Plans should be documented on survey base plan illustrating drip lines of existing trees, as noted previously.




Coordination


FIELD VERIFICATION

Verify base information prior to development of the Plant Protection and Removal Plan, with a detailed site visit. Confirm all surface features, including existing vegetation. Measure key relationships, for example, distances between buildings to remain. Place emphasis on conditions upon which the proposed design is based. Also, review surveyed depiction of existing trees, confirming approximate size, location, and health. Healthy trees and plants are most worthy of preservation, and vegetation in poor condition may need to be selectively removed.

Plant protection and removal is best prepared by a group of professionals with similar objectives but diverse backgrounds, and would benefit from the contributions of the following individuals: landscape architect, arborist, civil engineer, property manager, city officials, and contractors. Conflicts may arise between design, construction and tree preservation. These conflicts are best resolved by a group of professionals interested in the best project outcome.



ASSOCIATED DOCUMENTS

Coordinate the Plant Protection and Removal Plan with the Site Demolition Plan, if utilized. General Demolition Notes and/or General Plant Protection Notes may include specific interdrawing references. When a Site Demolition Plan and Plant Protection and Removal Plan are both utilized, the Site Demolition Plan should show only all existing trees to remain. It is not necessary to show trees to be removed on the Site Demolition Plan, as these trees would have been removed previously by others. Identify pavements to be removed that will require special care around tree roots on the Site Demolition Plan and on the Plant Protection and Removal Plan for reference.

Avoid combining the Plant Protection and Removal Plan and Site Demolition Plan, unless project requirements are very simple. 

Coordinate plant protection intentions with grading design. Grading impacts to trees may be more significant than other construction proximities.

Organization of work sequencing will be critical to the health of existing trees. These work elements include project mobilization, plant protection, sedimentation and erosion control, demolition, grading, site construction, and planting.




Technical


PLANT PROTECTION

Grading impacts to trees and plants are often the key factor in their survival. Carefully consider elevation changes around trees and plants. Measure impacts by depth of cut and fill. Avoid any cutting of roots beneath the tree crown (drip line) or critical root zone. Some suggest that the critical root zone coincides with the drip line, while others suggest that it is a larger area, for example, an area “represented by a concentric circle centering on the tree’s trunk with a radius equal in feet to one and one-half times the number of inches of the trunk diameter.”

While tree species vary in their tolerance of fill, a general rule suggests avoiding filling more than several inches in area beneath the tree drip line or within the critical root zone. In some cases, greater fill depth can be selectively completed, in areas up to 30 to 50 percent of the root zone, if completed properly.

Note that the loss of trees on a site may result in destabilized soils and erosion. Remedial actions may be necessary to address that impact. Trees and plants may also play a role in stormwater management by helping to intercept rainfall and facilitate groundwater infiltration.

Some horticulturists recommend locating tree protection fence at a distance of twice the drip line distance from the trunk. Other factors may influence the distance and location of the fence. At a minimum, locate the fencing at or beyond the drip line. The tree survey may not accurately depict the drip line (crown) location. A contractor site visit may be necessary to do so. Such intentions can  be communicated in Plant Protection and Removal Plan General Notes.

All trees and plants should be evaluated for their value to the project and the environment. In some cases the landscape architect may conclude that small caliper individual trees may need to be removed in order to allow the benefits of proposed improvements. Extraordinary effort may not be justified to adjust proposed site improvements to preserve small individual trees.




Strategies


SURVEY DISCIPLINE

Always, with few exceptions, prepare this plan on the original unaltered survey. The survey may need to be screened, depending upon quality of the drawing, extent of plant protection work, or need to clarify and focus proposed work requirements. The survey drawing will be fully prepared by a registered surveyor, with a diverse collection of symbols. The landscape architect should utilize simple overlay symbols to define plant protection requirements. These symbols should be carefully considered to avoid confusion with original survey content. The landscape architect should not redraft existing plant symbols.


[image: Sample graphic depiction of preferred approach of plant protection and removal shows plants like Red Oak, Hackberry, Aspen, Honey Locust, River Birch, and Redbud.]

Sample Graphic Depiction of Preferred Approach of Plant Protection and Removal





Example of DD Plant Protection and Removal Plan


[image: Example of DD plant protection and removal plan shows survey base sheet, limits of work, site detail keynote list, preliminary site, individual trees and plants to be protected, tree and plant massing areas to be protected, individual trees and shrubs that are to be removed, tree and plant massing areas to be removed, selective clearing of landscape or planting areas, and individual trees (plants) to be transplanted.]






CONSTRUCTION DOCUMENTATION PLANT PROTECTION AND REMOVAL PLAN


Objective

The CD Plant Protection and Removal Plan explicitly itemizes the detailed contractual requirements for removal, protection, transplanting, and care of existing trees, shrubs or other existing plants designated because of their inherent value.



General Requirements

Verify that all possible measures have been considered to protect existing plants, including the configuration and extent of the proposed design.

Finalize and confirm a fully developed set of graphic symbols, Site Detail Keynotes, and Reference Site Notes to indicate contractual requirements. Include supporting decisions and plant protection methods such as protection fencing, transplanting, boxing and tree wells, compaction mitigation, root aeration zones, root and branch pruning, allowable disturbance within tree and plant protection zones, construction access control, and damage penalties.

Complete final and exhaustive interdisciplinary coordination and quality control review.



Specific Requirements

The requirements below represent any distinct improvements to the Design Development Plant Protection and Removal Plan, and are defined to complement those DD requirements, as defined earlier. Refer to these requirements in order to review and confirm the overall completeness of the CD sheet.


Core Requirements

Core requirements include those elements that are typically necessary on all Plant Protection and Removal Plans.

Final limits of Project Scope of Work Line or Limit of Work Line (if determined), as agreed on by the landscape architect, civil engineer, contractor(s), and owner.




Special Conditions Requirements

Special conditions requirements include detailed plant protection and care practices. These requirements must be derived from careful study by the landscape architect, often in collaboration with arborists or horticulturists. 


	Confirmed locations for tree wells or tree islands, where grading operations require that protective walls be constructed to maintain existing grade within drip lines. Tree wells are used where grades around existing trees need to be raised, and tree islands refer to situations where grades around existing trees need to be cut.

	Areas requiring compaction mitigation, for example, areas where construction activity may unavoidably occur. Define or specify compaction reduction strategy. For example, 6–12" deep mulch will help to distribute the weight of construction equipment.

	Pavements to be removed that will require special care around tree roots, coordinated with the Site Demolition Plan. Note that the identification of pavements to be removed on both the Site Demolition Plan and the Plant Protection and Removal Plan represents an uncommon need to identify similar requirements in two locations within the documents. In this case, the demolition contractor may need to work with plant protection specialists to complete the demolition while providing necessary root care.

	Locations of potential tree root pruning: Determine and minimize anticipated pruning depth as required by construction excavation.

	Trees potentially requiring construction branch pruning: If these  are not identified, the contractor will be required to prune any branches that interfere with construction, at the direction of the landscape architect. Note that the contractor shall make such determinations as per the direction and/or coordination with the landscape architect.

	Normally, the contractor will be required by contract to make specific determinations of trees potentially requiring guying during construction, based upon performance specifications that require guying under certain conditions. The landscape architect, however, may highlight unique cases where guying is likely, in order to establish a bid cost for the work.

	Areas requiring aeration, beneath tree crowns. These are usually areas that are compacted as a result of pavement conditions. Aeration is not a very common practice and consequently must be clearly identified as a contractual requirement.

	Locations for vegetation protection signage, when identification of critical protection areas is important to highlight. Otherwise, specification should designate spacing interval of protection signage.




Unique Construction Management Issues

The several issues identified below are generally the responsibility of the general contractor and may not be identified by the landscape architect on Construction Documents. However, these issues are important and should be resolved prior to construction. The landscape architect may not have adequate information to make proper recommendations regarding contractor means and methods. In addition, there may be liability implications associated with these determinations.


	Acceptable location(s) for topsoil storage, located in a flat, well-drained area, separated from potentially contaminating construction activities, and accessible by front-end loaders for site distribution. Topsoil may be stored on site for months, if not years, and will need to be protected from washout or contamination.

	Acceptable location(s) for stockpiling project construction materials, away from plant protection areas. If shown by others, coordinate the location and reference in a general note. Note that, in most cases, the landscape architect will not be required to make this decision and should only do so in cases where sensitive plant zones or other limitations suggest limited suitable areas for stockpiling.

	Site construction access route, evaluated to determine relationships and potential impacts to tree protection areas. Note that the site construction access route is not the responsibility of the landscape architect, and it is generally not defined within the Construction Documents. If, however, particular site concerns or challenges exist, the landscape architect may need to coordinate the access route with contractors. Construction staging and contractor parking should be given the same level of attention, especially as these elements may impact existing plants.






Graphic Requirements


	Vegetation protection signage, with locations designated with symbol as defined on landscape architect's standard CAD standards, together with Keynote indicating detail reference.

	Trees to be boxed, designated with a rectangle around existing tree as defined on landscape architect's standard CAD standards, at the surveyed tree trunk symbol.

	Areas requiring compaction mitigation, defined with symbol as defined on landscape architect's standard CAD standards, together with a reference note indicating intent.

	Areas beneath tree crowns requiring aeration, designated with symbol as defined on landscape architect's standard CAD standards, together with a reference note indicating intent.

	Locations of potential tree root pruning, indicated with symbol as defined on landscape architect's standard CAD standards, together with a reference note indicating intent. A linear symbol should be used, designating the precise location of the intended cut. The location should be dimensioned from the tree trunk(s).

	Acceptable locations for topsoil stockpiling, designated with outline symbol as defined on landscape architect's standard CAD standards, together with a reference note indicating intent.

	Plan symbols described above to match size and line weights of shown on legend.





Best Practices


Coordination


FIELD VERIFICATION

Field locate (flag or stake) proposed buildings, foundations, footings and other structural elements, and hardscape improvements to evaluate impacts and potential solutions where adverse impacts are observed.



ASSOCIATED DOCUMENTS

Review civil utility plans to determine if any proposed utility lines will traverse designated plant protection areas, especially those areas within critical root zones. Adjustments may need to be made to utility layouts. In some cases, where proposed utilities must occur within plant protection areas, but do not cross critical root zones, a requirement for hand excavated utility trenches may be included. In more sensitive areas, requirements for air spading may be necessary.

These requirements and references to required plant protection measures must be included in all specification sections where work may impact plants. These include but are not limited to mechanical, irrigation, lighting and electrical, paving, earthwork, and demolition sections.

Review and confirm specified damage penalties for loss or damage to plants not scheduled for removal. Consider modifying damage penalties to suit project needs, that is, more severe penalties for special or prized trees. Refer to Reference Guide for Plant Appraisal, latest edition, copyright 1993 by the International Society for Arboriculture. Coordinate these issues with Plant Protection specifications.




Strategies


ON-SITE REVIEWS

Prior to completion of final Plant Protection and Removal Plan, and on projects where plant preservation is a critical success factor, walk the entire site with the client, and if one has been retained, an arborist, to review detailed tree protection intentions. Make adjustments to the site plan and Grading Plan to save additional trees and plants, or adjust the Plant Protection and Removal Plan as necessary.

Prior to actual construction, conduct another walk of the site with the contractor and, if possible, an arborist, identifying and tagging trees to be removed. Identify any trees not noted properly on the Plant Protection and Removal Plan, and revise the plan as necessary.

The contractor may assume that any unmarked trees should remain on the site and that he is not contracted to remove and haul them away. In a large area designated for clearing, however, some individual trees and plants may not be graphically identified for removal. The landscape architect should consider the use of a general note to clarify this issue, defining requirements for undesignated trees and plants in an area designated for removal. That may require an on-site clarification and plant-tagging process.



CONSTRUCTION PERIOD WATERING

Supplemental watering for existing trees and plants may be important in the event of a nonoperational irrigation system and construction-related stresses. Watering during and after construction may be the most important factor in preserving the health of existing trees. Include a general note and/or specification to require supplemental watering.



Example of a CD Plant Protection and Removal Plan


[image: Example of CD plant protection and removal plan shows survey base sheet, limits of work, site detail keynote list, site reference notes, individual trees and plants to be protected, tree and plant massing areas to be protected et cetera with many other details.]






DESIGN DEVELOPMENT SITE DEMOLITION PLAN


Objective

The Design Development Site Demolition Plan identifies primary decisions regarding the treatment of existing conditions, for review and coordination with the Client and collaborators prior to beginning Construction Documentation. 



General Requirements

The DD Site Demolition Plan reflects the landscape architect’s intimate and comprehensive understanding of existing conditions, in terms of both their inherent value and the relationship of those conditions to the proposed design.

The DD plan clearly identifies items to be protected, removed and disposed of, recycled, relocated, or salvaged based upon current design intentions. If items are salvaged for the owner, plans may indicate where and how they are to be stored until reused on site. Note that the Site Demolition Plan includes all hardscape-related items and the Plant Protection and Removal Plans include all vegetation-related items. Protection and Control Plans are sometimes used in the industry to comprehensively define plant, site, environmental, and/or building areas to be protected and/or access and circulation and sedimentation control requirements. If the project warrants, Protection and Control Plans can be included, with Site Demolition Plans including only items to be removed.


Key Distinctions between DD and CD Site Demolition Plans

The landscape architect should be strategic in making content decisions for the Design Development documents. These guidelines suggest individual strategies for each of the DD sheets, subject to the unique role of that sheet in the design and documentation process.

Primary relationships between the DD and CD Site Demolition Plans are summarized:


	1. The DD Site Demolition Plan approximates the CD Demolition Plan in terms of content. All decisions regarding the disposition of existing conditions should be made. Supporting information such as dimensions to utility disconnects, sequencing schedule, and exhaustively detailed instructions may be completed during Construction Documentation. Therefore, a fully developed system of CD-level graphic symbols should be utilized.

	2. Preliminary interdisciplinary coordination and a quality control review of the DD Site Demolition Plan should be completed, with a final and more exhaustive review completed at the CD phase. Preliminary DD-level coordination focuses on making basic decisions concerning the demolition program. Final, CD-level coordination focuses on the well-resolved documentation of these decisions.

	3. Initial DD-level quality management review should focus on the soundness of demolition decisions and the primary means to communicate those decisions. Final quality management editing may be completed during Construction Documentation to reduce the likelihood of conflicting, unclear or missing directives.

	4. The DD Site Demolition Plan should include a preliminary set of Reference Notes. Importantly, Reference Notes define specific demolition requirements. A fully developed set of Reference Notes will be completed during the CD phase. These detailed instructional Keynotes include requirements such as precise locations of saw cutting and utility capping. These notes provide additional instructions or clarification of requirements to bidding contractors.






Specific Requirements


	Survey base sheet to show all existing conditions to remain, including above-and below-grade structures, pavements, plants, topography, utilities, boring locations, monuments, benchmarks, or other reference datum, and all legal conditions and restrictions such as property line bearings and distances, recorded easements, zoning setbacks, deed restrictions, adjacent property owners, and zoning districts if relevant to the project layout. Do not modify base sheet to change or obscure content.

	Preliminary limits of Project Scope of Work Line, as agreed by landscape architect, civil engineer, contractor(s) (if applicable), and owner. Note that limits of work may not coincide with property lines, for example, when areas within the property area have been designated as non-work areas. Accurate determination of limits of work requires the investigation of a number of issues that the landscape architect may not have immediate access to, including contractor staging, mobilization, construction access, traffic control, and other construction-related issues. Consequently, the DD limits of work may be revised as they are better informed at the CD phase.

	Preliminary limits of demolition, as coordinated with collaborating disciplines such as civil engineer and architect. Note that limits of demolition are defined as those areas outside of which no demolition disturbance may take place.

	Sheet matchlines, identifying the relationship of the subject plan sheet to the immediately adjoining plan sheets, with a label on the side of the line you are matching your sheet to that reads “Matchline—Refer to Sheet L2-x.” Show consistent, but minimal dimension of work outside matchline, for example, 1" on a full-sized sheet.

	Preliminary Site Demolition Reference Notes to supplement graphic instruction and General Notes. The DD Site Demolition Plan may utilize a set of initial Reference Notes that communicate primary, rather than exhaustively annotated intent. While the use of Reference Notes may not be fully developed, the DD Site Demolition Plan must graphically identify every element to be protected, removed, salvaged, or relocated.
Reference Notes may reference typical demolition details if necessary. Note, however, that Reference Notes are not typically used for this purpose, as Detail Keynotes serve this purpose.





Examples of site demolition Reference Notes are provided below (see the generic description of Reference Notes in Chapter 9, Key Documentation Practices). Note that these are only sample notes and do not represent a comprehensive list. They address likely topics. As such, they should not be copied by landscape architects for project applications. The landscape architect should customize Reference Notes to suit individual project needs. The landscape architect should organize Reference Notes to follow a logical order of site demolition construction activities.






Examples of Site Demolition Reference Notes


	Remove and dispose of designated pavement in its entirety, including sub-bases.

	Saw cut pavement at joint nearest to proposed improvements.

	Remove and stockpile pavers for reuse in project. Dispose of broken pavers. Sub-base shall be removed.

	Protect existing pavement(s) during construction. Pavement to be maintained and integrated with new construction.

	Existing element (project specific—landscape architect to identify element) to be carefully removed and salvaged for reuse in project. Reference Materials Plan for new location. (Note that the landscape architect may also utilize graphic references such as salvage charts to organize and reference elements to be salvaged and relocated.)









	Site Detail Keynote References, with references to any typical demolition details, for example, over-structure partial demolition detail. Note that Detail Keynote references on the DD Site Demolition Plan are not typically extensive, as this plan does not generally include any new construction. There may be a need, however, for site demolition details.

	Graphic definition of all structures, pavements, utilities, and other items to be protected, demolished and removed, recycled, salvaged, or relocated, as per graphic requirements below.

	Access to buildings on the project site that are to remain operational during construction, and identification of any components or systems to remain operational, for example, access driveways to subgrade parking, emergency access routes or ventilation structures.

	Existing utilities to remain that are to be kept in service, identified, and/or coordinated with the civil engineer.

	Preliminary graphic locations of disconnection and sealing of each utility service to be removed, and/or coordinated with civil engineer. Dimensioning of these locations to be defined at the Construction Documentation phase.

	Intentions concerning rock outcroppings or boulders found on site should be identified.





Graphic Requirements


	Survey base sheet, utilized to show all existing conditions, including above-and below-grade structures, pavements, plants, topography, utilities, restrictions, monuments, benchmarks, or other reference datum. Do not modify base sheet to change or obscure content.
Existing conditions, if desired may be graphically screened to maximum 50 percent as original unaltered survey, in order to better highlight demolition requirements. The landscape architect may also elect to incorporate existing conditions at full value, if that better serves graphic objectives.


	Limit of Project Scope of work line represented by equally spaced dashed bold line, with “Limit of Project Scope of Work” note. Consider screening this line to distinguish it from the matchlines that separate sheets.

	Limit of site demolition line represented by equally spaced dashed bold line, with “Limit of Site Demolition” note. Limit of site demolition area may occur within the larger limit of work area. Consider screening this line to distinguish from matchlines that separate sheets.

	Symbols overlaid on the unaltered survey, used to represent existing conditions to be protected, removed or salvaged, shall be as specifically noted below.

	Line-weight hierarchy, rigorously applied to distinguish demolition requirements from existing conditions.
Line-weight hierarchy from lightest to heaviest:


	Screened survey base showing existing conditions, including subgrade conditions.

	Graphic patterns and symbols communicating demolition requirements, for example, removal or salvaging.

	Keynotes and leader lines.





	Existing components to remain in an area, in their entirety, represented without graphic symbol overlay and Reference Note(s) if desired for reinforcement, to indicate their protection.

	Existing components to be removed and disposed in an area, in their entirety, overlaid with diagonal crosshatching and with Reference Note(s) if desired for reinforcement, to indicate removal and disposal. All existing conditions screened back per landscape architect’s CAD standards as original unaltered survey.

	Individual pavement area(s) to be removed, for example, sidewalk, represented with diagonal crosshatch, and Reference Note(s) if desired for reinforcement, indicating removal and disposal. Depending upon the complexity of the project, different hatch symbols may be required to differentiate existing systems to be removed.

	Individual components to be removed and disposed, for example, flagpole, overlaid with an “X,” centered on the component.

	Individual components to be removed and recycled, for example, steel bollards, overlaid with an “X” centered on the component, and text “RC” to indicate recycled.

	Linear systems to be removed and disposed of, for example, a pipe, marked with “X” at regular intervals, and reference note(s) to indicate removal and disposal.

	Individual components to be removed and salvaged for the owner’s keeping, represented with a circle centered on the component, and the letter “S” a numeric suffix*, for example, “S1.” Incorporate the reference number in a chart included on the General Information Sheet, with the chart titled “Elements to be Salvaged from Site for Owner’s Use.” Include Reference Notes and item descriptions.

	Individual components to be removed and relocated, represented with a square symbol surrounding the component to be removed, and the letter “R” with a numeric suffix, for example, “R1.” The reference number should be positioned adjoining the square. Incorporate the reference number in a chart included on the General Information Sheet, the chart to be titled “Existing Elements to be Relocated On-Site” and include reference keys and item descriptions. Items to be relocated should be clearly depicted on the Site Materials Plan with associated reference symbols. Note that a reference to a site construction detail keynote may be included on the chart to define new installation requirements.

	Subgrade Components to be removed, salvaged, or protected shown dashed and marked as noted previously.



*Note that most projects will not likely require a large and complex set of salvaging operations. Consequently, use of a numbering and chart system is not often necessary. If however, the owner would like to itemize salvaged items to protect his or her interests, then this system should be used.



SAMPLE GRAPHICS


[image: Sample graphics shows existing hardscape area, individual elements and linear elements to be removed. It also shows existing elements to be salvaged for owner and existing element to be removed, salvaged, and relocated with project.]



Best Practices


Design


UNDERSTANDING SITE ASSETS AND LIABILITIES

Verify the survey base information with a detailed site visit. Confirm all surface features, including existing vegetation. Measure key relationships, for example, distances between buildings to remain and improvements to be removed. Place emphasis on conditions upon which the proposed design is based.

Record pre-demolition existing conditions with photographs and a well-annotated survey plan. That will allow the design team to make informed site demolition decisions from the design office when site access is not readily available. Whenever possible, obtain utility location, depth, and dimensional information, as well as subgrade as-built architectural information, particularly for complex urban and redevelopment projects. For true renovation projects, the fit of proposed conditions to existing conditions can be important to the final visual quality of the project. Establish detailed drawings to illustrate the relationship between existing conditions and proposed systems.

Identify cultural, archaeological, or other artifacts of potential value to the community prior to the development of a site demolition strategy. Incorporate any preservation or salvaging requirements.



SUSTAINABLE PRACTICES

Where possible, reuse existing materials found on site for new construction and specify the use of either recycled materials/products or materials/products that contain recycled on-site materials. While large amounts of waste are generated during the demolition and construction process, the industry is improving recycling rates. That progress comes with growth in recyclable goods markets and improvements in sorting materials at off-site facilities into reusable products.6

Where existing conditions present environmental or community benefit, minimize impacts to these conditions in order to safeguard their value. For example, even a marker or plaque identifying the site’s history or other important attributes may be important to preserve or salvage for reuse. Or, on a site with a creek or stream, the removal of infrastructure such as small check dams, erosion, or flood control may need to be evaluated for short-and longer-term environmental impacts.

Consider the possibility that the property owner or developer prepare a Waste Management Plan, as part of the design and Construction Documentation effort. The Waste Management Plan will establish detailed strategies to maximize the reuse and recycling of existing site materials, and establish environmental controls to guide the demolition process. The Waste Management Plan may be incorporated into the Contract Documents and establish various requirements for both the general and subcontractors. For example, on-site material sorting processes and associated bins or stockpile areas will be established, and all subcontractors will be required to follow these protocols. Monitoring and tracking (recording) of these recycling efforts may be necessary in order to validate the contract between the owner and the general contractor, and/or to validate LEED compliance.

Work in environmentally sensitive areas requires special attention to existing conditions and associated demolition work. These areas include coastal areas, wetlands and varied ecosystem habitats. These sites may include both natural and man-made features which will need to be retained. In some jurisdictions, formal agreements may need to be made between the authority or agency and developer to define what elements require protection and which may be removed. These decisions are often part of a community-based process, whereby the community or interest groups help to define community assets.

Some demolition work in environmentally sensitive areas may require specialized consultants such as biologists, habitat experts, or even archeologists.




Coordination


PLANT PROTECTION

Plant protection measures must be completely in place prior to any demolition work. A number of plant protection documentation practices have been recommended to ensure that this requirement is met. While these guidelines do not include recommendations for specifications, it is important to establish cross-referencing requirements between the Site Demolition Plan, Plant Protection Plan, and specifications such as planting, soils, and hardscape sections.

Coordinate the Site Demolition Plan with the Plant Protection and Removal Plan, and/or the Protection and Control Plan, if utilized. Cross-reference these plans in the General Notes if applicable. When the Site Demolition Plan and the Plant Protection and Removal Plan are both utilized, the Site Demolition Plan should graphically show all existing trees and/or elements to remain.

If plant protection is required, this depiction should be included on the Plant Protection and Removal Plans, rather than the Site Demolition Plan, as these requirements should be established prior to demolition work. Note that in some cases the landscape architect may choose to develop a Protection and Site Control Plan. The Protection and Control Plan may be used to address minimal tree protection needs and significant site control needs. Site control needs may include access to buildings that are to remain operational during construction and other control needs such as erosion control. This plan may also be titled the Plant Protection and Control Plan. This plan is distinguished from the Site Demolition Plan in that the Protection and Control plan is focused on necessary pre-demolition protection and control requirements, and the Site Demolition Plan is focused on removal. 



SOILS PROTECTION

Soils protection measures must be completely in place prior to any demolition work. Documentation practices are necessary to ensure that this requirement is met, but are not always so clear or effective. Current industry practices are typically defined only within specifications, namely the Earthwork, Site Preparation, Site Clearing, and Earth Moving sections. Plan-based soils protection documentation is not proposed within these guidelines, as soils protection is required in plant protection areas and areas outside limit of work and limit of demolition lines. These areas must be clearly defined on plans, and detailed restrictions must be clearly defined within specifications.






Example of Soil Protection Specification Language

In areas where plants have been designated to be protected or to remain, or in areas outside of construction activity, the contractor shall not disturb existing soils, that is, no grading work shall be performed, no soils shall be removed, and no soils shall be contaminated with foreign substances.








RELATIONSHIPS TO PROPOSED DESIGN

Overlay the Site Demolition Plan with the Site Materials Plan to evaluate and confirm relationships between existing conditions to remain and proposed construction. It is likely that conflicts will be identified at this stage of the process. Do not include proposed improvements on the Site Demolition Plan.

The Site Demolition Plan will likely address existing and proposed utilities. The landscape architect must collaborate with civil engineers to define and document intentions. Overlay the proposed Site Utility Plan with the Site Demolition Plan to coordinate this interface. Do not include proposed improvements on the Site Demolition Plan.

If applicable, conduct a site walk with the client to review and confirm Design Development Demolition Plan intentions and their relationship to proposed construction.

In conjunction with the specifications, and if necessary for the project, require that general contractor develop and submit a Vehicle Movement Plan that defines safe and environmentally responsible routes for moving construction materials to and from the site.




Technical


CONTAMINATION AND HAZARDOUS MATERIALS

Upon review of the unaltered survey, the landscape architect shall consult with the owner to determine if hazardous materials, abandoned fuel tanks or other subgrade conditions that may affect construction are present.

If contamination or hazardous conditions are determined to exist, or where existing conditions present adverse or deleterious environmental impacts, establish remediation strategies with specialized consultants. Integrate and coordinate remediation actions with the Site Demolition Plan. For example, contaminated sites may require soil removal or a protective “cap” layer over the contaminated substrate. In some complex circumstances others may prepare this plan. For liability reasons, the landscape architect should consider use of an environmental consultant to lead the technical aspects of this effort.

The landscape architect may recommend that the property owner or developer prepare a Hazardous Materials Report to inventory hazardous materials found in the site, including asbestos, lead, and soil contaminates. The report should include recommendations for removal and remediation. Specialized consultants, licensed to perform this type of work, will likely be necessary. It is important that the landscape architect seek the expertise of these consultants when any evidence of hazardous materials or other forms of contamination exists. Certifications that the work has been completed satisfactorily may be issued by environmental consultants.




Strategies


ALWAYS USE A SITE DEMOLITION PLAN

Existing conditions for undeveloped sites without man-made features such as buildings, roads, or utilities and little associated demolition work will still require a Site Demolition Plan. It is important that bidding contractors precisely understand the site demolition work scope, regardless of the magnitude of the work.

If most of the site is to be demolished, it is tempting for the landscape architect to save time and note “All is to be demolished, only those items noted to remain.” That practice is problematic because the bidding contractors will have little basis for establishing an accurate bid. If the detailed nature of the site demolition work scope is left for individual contractors to interpret, a range of interpretations may result in an uneven set of bid submittals. In other cases, it may be tempting for the landscape architect to include a limited number of site demolition notes on other plans such as the Site Grading Plan and/or in the project specifications. This practice is risky because these notes may be overlooked by the contractor(s).

Only one Site Demolition Plan should be developed, led and coordinated by the landscape architect. This plan should comprehensively reflect all site demolition requirements, including civil, architectural, structural, and other components. While the landscape architect should draft the plan, as defined contractually, he should individually define those items that are covered in the landscape architect’s contract with the client. He should coordinate the demolition of additional components such as subgrade utilities with applicable consultants. In some cases, the team may determine that project circumstances suggest that the Site Demolition Plan be prepared by another consultant such as the civil engineer.



AVOID ASSUMPTIONS

The contractor may assume that any unmarked materials or components should remain on the site, and that he is not contracted to remove and haul them. Consider a general note to address this issue. If such a general note is developed, it should be included on the General Information Sheet with the Demolition General Notes and should be carefully coordinated with specification language to avoid redundant or conflicting requirements.



THE UNALTERED SURVEY

It is useful to reinforce the importance of always, with few exceptions, preparing this plan on the original unaltered survey. The survey may need to be screened, depending upon quality of the drawing, extent of demolition work, or to clarify and focus our proposed work (see Graphic Requirements above). The survey base drawing will largely be prepared by a surveyor, with a diverse collection of symbols. 



Example of DD Site Demolition Plan


[image: Example of DD site demolition plan shows survey base sheet, limits of work, preliminary site reference notes, hardscape, individual components, and linear components to be removed, individual components to be removed and recycled, and individual components to be removed and salvaged.]






CONSTRUCTION DOCUMENTATION SITE DEMOLITION PLAN


Objective

The Construction Document Site Demolition Plan resolves all detailed contractual requirements regarding the treatment of any existing conditions that are affected by proposed construction, separate from trees and plants.



General Requirements

The CD Site Demolition reflects the landscape architect’s final study and understanding of existing conditions, both in terms of the site’s inherent value, and the relationship of those conditions to the proposed design.

The CD plan explicitly and comprehensively itemizes contractual requirements for removal, protection, recycling, or salvaging existing components and conditions. The plan describes how removed materials are to be disposed of, and if stored on site, where and how they are to be protected until reused on site. If components are salvaged for the owner, the Site Demolition Plans may indicate where and how they are to be stored until reused on site. 

Detailed information that was not provided or finalized at the DD phase should be completed, such as specific dimensions, utility disconnects, quantifying data into charts, and a comprehensively developed set of Reference Notes. Reference Notes provide the contractor with location-specific instructions that are not communicated elsewhere in the drawings or specifications.

Final quality control review and editing should be completed, including a thorough review of relationships between the Site Demolition Plan and associated plans such as the Plant Protection and Removal Plan, the Site Layout Plan, and others. The quality control emphasis should be directed to the relationships and fit between existing conditions to remain and proposed improvements. These relationships are challenging to resolve seamlessly. 

Full interdisciplinary coordination is completed, with emphasis on those disciplines involved with site demolition work such as civil engineering and architecture. Recall that preliminary coordination is conducted at the DD phase.



Specific Requirements

The requirements that follow represent any distinct improvements to  the Design Development Site Demolition Plan and are defined to complement those DD requirements, as described previously. Refer to these requirements in order to review and confirm the overall completeness of the CD sheet.


	Final limits of project scope of work, as agreed on by landscape architect, civil engineer, contractor(s), owner, and contractor, if applicable. Note that the DD limits of project scope of work may be revised as they are better informed at the CD phase.

	Final limits of demolition, as coordinated with collaborating disciplines such as civil engineer and architect.

	Final Site Detail Keynote List, with references to any typical site demolition details,

	Final Site Demolition Reference Notes to supplement graphic instruction and General Notes.

	Dimensioned locations of disconnection and sealing of each  utility service to be removed, and/or coordinate this with the civil engineer. Also include dimensioned extent of other systems to be removed.





Graphic Requirements

The graphic requirements that follow highlight any distinct improvements to the Design Development Site Demolition Plan and are defined to complement those DD requirements:


	Limits of pavement to be partially removed indicated with a reference note defining the saw cut and removal intentions, and a plan symbol denoting the location of saw cut.





Best Practices

Refer to “Design Development Best Practices” for the Site Demolition Plan. These practices should be confirmed at the Construction Documentation phase.



Example of CD Site Demolition Plan


[image: Example of CD site demolition plan shows survey base sheet, limits of work, site reference notes, hardscape, individual components, and linear components to be removed, individual components to be removed and recycled, and individual components to be removed and salvaged.]




DESIGN DEVELOPMENT SITE MATERIALS PLAN


Objective

The Design Development Site Materials Plan vividly and comprehensively defines the site hardscape design program, with the use of well-considered symbols and Site Detail Keynotes. The plan is used both as a design medium and as a technical document.



General Requirements

The DD Site Materials Plan graphically introduces the full landscape architectural work scope and directs the client and design team to associated detailed drawings within the set. The DD Site Materials Plan should be fully resolved, reflecting the completion of all design decisions, in order to conduct pricing, coordination and detailed documentation. The plan identifies all materials, components, systems, and finish selections proposed on the project, and thus plays an integral role in the development of specifications.

A fully developed symbols and pattern system is organized to define and distinguish the proposed program, without extraneous rendering detail. The plan graphically illustrates all proposed landscape architecture work, and for reference and coordination, also shows all associated civil, architectural, and structural elements, drawn accurately and to scale. Final plan forms are studied and resolved by the interdisciplinary design team. Interfaces between all components and systems are resolved, defined as jointing or connection details. Interdisciplinary collaboration and coordination is an essential component of the Design Development phase, and the Site Materials Plan plays an important role in that effort.

An equally important purpose of the plan is to clearly and directly guide the client and interdisciplinary consultant team to associated documentation within the set, including enlargement plans, sections, details, and work by others. That requires a well-resolved keynote system, with Site Detail Keynotes used to reference all proposed components and systems. Note the complementary role of a carefully developed set of plan symbols and a Detail Keynote system in communicating the landscape architecture program.

The DD Site Materials Plan is designed to work in tandem with the Site Layout Plan. In simplest terms, the Site Materials Plan defines “what” is to be built, and the Site Layout Plan defines “where” to locate that construction. Therefore, no layout information should be included on the Site Materials Plan, unless the landscape architect determines that the project is simple enough to combine the Layout and Materials Plans as a single plan.


Key Distinctions between the DD and CD Site Materials Plans

The landscape architect should be strategic in making content decisions for the Design Development documents. These guidelines suggest individual strategies for each of the DD sheets, subject to the unique role of that sheet in the design and documentation process.

Primary relationships between the DD and CD Site Materials Plans are summarized here:


	The Design Development Site Materials Plan should be very well developed, as a strong basis for development of the Site Materials Plan construction document. In this regard, the DD Site Materials Plan is not significantly different from the CD Site Materials Plan.

	While the DD Site Materials Plan may include some illustrative elements such as people, automobiles, shadows, and color, the CD Site Materials Plan should not include these elements. The DD plan is partly intended to communicate and evaluate design intent, and as such, benefits from scale and illustrative support elements. The CD plan is not a design document; all graphics are utilized solely to communicate and distinguish the extent of the construction program. The graphic transition from Design Development to Construction Documentation requires careful consideration.

	In order to evaluate design intent the DD plan should show real (accurate and to-scale) patterns, textures, and jointing. The CD plan should shift to the use of abstract symbols to communicate the limits of materials and systems. Note that the landscape architect should consider the use of CD plan enlargements to show accurate and typical conditions, for example, paving patterns and relationships to adjoining construction such as wall jointing or railing posts.

	The DD plan includes complete Detail Keynote identification of all materials and components, with the CD plan including any revisions or quality control edits to this system.

	Detail references, including section references, elevation references and plan enlargement references may be initiated at the DD phase and subsequently completed for all landscape architectural sections, elevations, and plan enlargements contained within the documents at the CD phase.

	If Reference Notes are used, they can be used sparingly, for conditions requiring special contractual emphasis at the CD level. Recall the principle suggesting that the Site Materials Plan defines “what” is to be built and the Site Layout Plan defines “where” to locate that construction. Plan symbols and Detail Keynotes alone are usually sufficient to define “what” is to be built. The Site Materials Plan should include Detail Keynotes only, not describing any positioning intent. That is reserved for the Layout Plan.

	The CD Site Materials Plan should fully illustrate and resolve all cast-in-place concrete joint locations (the DD plan shows all preliminary control and expansion joint locations); wall cap jointing; locations of guardrail, handrail, and fence post locations; and identification of conditions that occur at the transition or interface between systems and unique conditions. Note that the landscape architect will benefit from resolving some of these conditions at the DD level. These detailed conditions can also be shown on other drawings such as enlarged plans and elevations.






Specific Requirements

Survey base sheet to show all existing conditions to remain, including above-and below-grade structures, pavements, plants, topography, utilities, monuments, benchmarks, or other reference datum, and all legal conditions and restrictions such as property line bearings and distances, recorded easements, zoning setbacks, deed restrictions, adjacent property owners, and zoning districts, if relevant to the project layout.

Note that the survey base needs to be adjusted to reflect site demolition and plant removal changes to the site, that is, removed items should not appear on the survey base sheet.

Preliminary limits of project scope of work, as agreed by landscape architect, civil engineer, contractor(s), and owner. Note that limits of project scope of work may not coincide with property lines, for example, when areas within the property area have been designated as non-work areas. The DD limits of project scope of work may be revised as they are better informed at the CD phase. If adequate information is not available at the DD phase to intelligently determine the limits of work, the landscape architect may elect to not show these limits at the DD phase.

A limit of work line delineates all areas of permitted contractor activity and includes areas disturbed for control measures and improvements, as well as construction staging areas and all means and methods necessary to accomplish the work. Accurate determination of limits of work requires the investigation of a number of issues that the landscape architect may not have immediate access to, including contractor staging, mobilization, construction access, traffic control, and other construction-related issues. 

Sheet matchlines, identifying the relationship of the subject plan sheet to immediately adjoining plan sheets, with a label that reads “Matchline” (Refer to Sheet L3-xx). Show consistent but minimal dimension of work outside matchline, for example, 1-inch on a full-sized sheet. Overlapping will help to orient the reader to adjoining sheet relationships (see Graphic Requirements below).

Enlargement plan references, to identify areas where material information is provided at a larger scale. 

Preliminary Site Detail Keynote List, with references to all proposed details, components and systems. The Keynote List organizes the project’s proposed systems under clear headings and references both details and specifications. (Note: the Site Detail Keynote List is described more fully elsewhere within these guidelines.) The keynote references on the DD Site Materials Plan must be comprehensively developed, as this plan is the primary reference for identifying the landscape architecture program. 

Initial detail references, including section references, elevation references, and plan enlargement references, for representative or key landscape architectural sections, elevations, and plan enlargements, respectively, contained within the documents.

Reference Notes are used sparingly on the Site Materials Plans, as these instructional notes are generally reserved for the Site Layout Plan. Remember, the Site Layout Plan and Site Materials Plan are designed to work in complementary fashion. Generally speaking, the Site Materials Plan defines the program and the Layout Plan defines where to locate that program, with the use of dimensions and Reference Notes. In unique cases where a Layout and Materials Plans are combined into a single plan, Reference Notes will be required to complement the dimensions and Detail Keynotes.

Note that Reference Notes may be used to identify specific interdisciplinary coordination needs, for example, jointing relationships between paving systems and façade elements or to call to attention specific items requiring special consideration during construction.

Example Site Materials Plan Reference Notes are provided below (see generic description of Reference Notes in Chapter, 9 Key Documentation Practices). Note that these are sample notes and do not represent a comprehensive list. They address likely topics. Therefore, they should not be used by landscape architects for project applications. The landscape architect should customize the Reference Notes to suit individual project needs. The landscape architect should establish Reference Notes by approximating a logical order of construction.








Example of Site Materials Reference Notes


	Existing paving to remain. Do not disturb.

	Existing utility feature (define) to remain. Do not disturb.

	Proposed paving shall minimize disturbance to existing trees and root system.









	Graphic definition of all landscape architecture improvements such as pavements, walls, fences, steps, railings, curbs, drainage structures, signs, mounted furnishings, fixtures, planters and pots, site structures, and elements, as per graphic requirements below.

	Pavement jointing patterns, as defined below under Graphic Requirements.

	Graphic definition of all non-landscape architecture improvements that occupy the site. The landscape architect should consider showing and coordinating site elements completed by other disciplines when they are integrally related to the landscape architecture work. These include architectural elements such as buildings, columns, subgrade structures, and overhead elements; civil improvements such as the curb and gutter, drainage structures, street and parking area light poles, utility vaults, boxes, and associated elements; irrigation infrastructure (not irrigation heads); electrical infrastructure; lighting infrastructure (see notes below); traffic infrastructure; mechanical and architectural elements; structural elements; site structures; telecommunication and audiovisual infrastructure; security elements; and art features. These include above-and below-grade components, graphically defined and distinguished, including all pavements, wall types, jointing conditions, furniture, lights, and other features.
Work by others should be included in the landscape architect’s Site Materials Reference Notes and referenced on the Site Materials Plan. Note that work by others should not be graphically symbolized (patterned), but should be replicated directly from collaborating disciplines’ drawings per the landscape architect’s CAD standards.


	Site lighting components, if not provided on the Site Lighting Series Drawings, with plan symbols and detail keynote references. Note that the Site Layout Plan locates lights, and the Site Electrical Plan, completed by the electrical engineer, defines the infrastructure needs for the lighting.

	Site furnishings, with plan symbols and Site Detail Keynote References.

	Pavement jointing patterns, as defined below under Graphic Requirements.

	Planting areas, as defined below under Graphic Requirements.





Graphic Requirements


Plan


	Survey base sheet, utilized to show all existing conditions, including above-and below-grade structures, pavements, plants, topography, utilities, restrictions, monuments, benchmarks, or other reference datum. Do not modify the base sheet to change or obscure content.
Existing conditions, if desired may be graphically screened to a maximum of 50 percent of the original unaltered survey, in order to better highlight demolition requirements. The landscape architect may also elect to incorporate existing conditions at full value, if that better serves the graphic objectives. Note that the survey base should be adjusted to reflect demolition and tree removal changes to the site, that is, these items should be removed from the base plan.

Symbols overlaid on the unaltered survey are used to represent existing conditions to remain or proposed improvements, and shall be as specifically noted below.


	Work limit line represented by an equally spaced dashed bold line, with a “Limit of Project Scope of Work” note. Consider screening this line to distinguish it from the matchlines that separate sheets.

	Sheet Matchlines, identifying the relationship of the subject plan sheet and immediately adjoining plan sheets, with a label (on the side of the line that you are matching your sheet to) that reads “Matchline—Refer to Sheet L3-x.” Show a consistent, but minimal, dimension of work outside the matchline, for example, 1-inch on a full-sized sheet.

	A line-weight hierarchy, rigorously applied to distinguish three-dimensional components, material changes, jointing, pattern symbols, and keynote symbols.
The line-weight hierarchy from lightest to heaviest:


	Screened survey base showing existing conditions, including subgrade conditions

	Jointing within a material system

	Material systems (edges or changes from one system to another)

	Level changes, three-dimensional components, changes in plane

	Keynotes and leader lines

	Building and structures





	Consultant improvements, screened or full bleed, depending upon importance of relationship to landscape architecture improvements.

	Ground plane (on-grade) structures distinguished from above-or below-grade components. 

	Below-grade components (utilities, subgrade structures, etc.) shown with screened dash; on-grade components shown with full-tone solid line; above-grade components (building overhangs, trellises, etc.) shown with full-tone dash. Include delineation of all subgrade architecture and overhanging floors and roof lines.
All proposed on-grade or above-grade utility structures and components shown for reference and conflict identification.


	Symbols and patterns, used on the Site Materials Plan to distinguish and define the limits of materials and components and to evaluate proposed design solutions. The DD Site Materials Plan is not developed solely for illustrative intent. Symbols should be selected to effectively transition to the CD plan. The DD Site Materials Plan may be used by the landscape architect as a base plan for further illustrative embellishment as a design presentation tool. Hatch symbols, if used, to depict illustrative representation of materials or patterns, should be drawn to scale.

	All elements should also be drawn to scale (no diagrammatic symbols), for example, furnishings, drainage structures, and lighting.

	Plan hatch and pattern symbols should precisely match scale of hatch and pattern on symbols legend.

	Labels, used only to identify major project spaces, features, buildings, roads, or streets, and water courses/ways. These represent the project program that is not identified on the Site Detail Keynote List. For example, it is appropriate to label the entry plaza, clubhouse, employee parking, swimming pool, and service area. It is not appropriate to label concrete walkway, pedestrian light, erosion control area, or handicap ramp. These elements are defined both by symbols and Site Detail Keynotes.

[image: Materials legend shows symbols for Asphalt, Concrete Paving Type 1 and 2, Colored Concrete Paving, Pavers, Irregular and Rectilinear Stone Paving, and Landscape Boulder Type 1 and 2.]



	Building footprint, graphically portrayed to reflect specific project needs. In most cases the building will be shown simplified, with perimeter walls only, in order to place graphic emphasis on landscape architectural improvements. In some cases, it may be important to show doors and windows, and maybe even the interior program. If interior conditions are shown, they should be graphically screened. In other cases, it may be useful to include the column grid, for potential relationships to site work. Note that column grid relationships are most important to show on the Site Layout Plan.

	Pavement materials, distinguished with pattern symbols, including finish distinctions within same material, for example, broomed versus sandblasted concrete. Refer to landscape architect’s CAD standards for material symbols. Where an excessive or complicated number of symbols exist, consider simplifying graphic by reducing (consolidating) graphic patterns and utilizing Keynotes to distinguish different finishes within the same material.

	Pedestrian and vehicular pavement systems, distinguished with plan symbols and Keynotes.

	Pavement jointing patterns shown accurately and to scale, unless size of paving unit is too small to be read at plan scale. If that is the case, utilize diagrammatic symbol and associated detail keynote to direct the reader to enlarged plans, where actual pattern and associated requirements are represented.

	Pavement joints at unit paving, identified only by Site Detail Keynote reference and detail definition included separately within the documents. No special line symbol to be used to define joint type in unit paving field, unless joint type varies within that field. For example, if prevailing joint type is a grout joint, but an expansion joint is required at predetermined locations, then utilize a symbol to define the expansion joint, as distinguished from the grout joint. Include that symbol  on the legend on the General Information Sheet, and include  a Site Detail Keynotereference for the “Expansion Joint at Paver” detail.

	Concrete pavement joints, for example, expansion joints distinguished from control joints. Note that concrete joints are shown for reference on the Site Materials Plan, but the Site Layout Plan defines joint locations, either dimensionally and/or with the use of Site Detail Keynote Reference Notes.
SAMPLE JOINTING SYMBOLS


[image: Sample jointing symbols show jointing legend as a thin grey line for decorative score joint, a thicker black line for control joint, and a more thicker black line for expansion.]






	Curb and ramp types, distinguished with symbols and Keynotes. For example, a header curb, an integral curb and gutter, and a rollover curb may be used. Three different symbols, with associated Site Detail Keynotes, should be used to distinguish these components.

	Wall types, distinguished with different symbols and Keynotes, for example, cast-in-place concrete wall with precast cap, and stone veneer wall with stone cap. Include wall cap jointing, with intended relationships to pavement jointing or other components.

	Handrails and guardrails, drawn accurately, that is, top and bottom extension at stairs, distance from face of wall. Stair handrail and guardrail post locations, clearly symbolized.

	Site furnishings, depicted with readily identifiable symbol, shown to scale and precisely matching symbols legend. Difficult-to-read symbols should be highlighted with a letter code, for example, trash receptacles may be shown as circle with “TR.”

	Planting areas defined generically with a consistent hatch or other symbol and identified with “PA” for “Planting Area.” Detailed landscape materials, for example, planting, mulch, and subdrainage should not be shown. That information should be shown on Planting Plans. Note that trees may be shown on Site Materials Plans where they occur in hardscape conditions, for example, at streetscapes and plazas. These trees should be graphically screened and Detail Keynoted.





Detail Keynotes and Reference Notes


	Master Site Detail Keynote List, located to right of plan, in consistent location on all sheets, organized with titles to precisely match detail titles, and accurate reference to detail and sheet number and specification section(s).

	Plan Detail Keynotes consist of a 3/8" hexagon with 3/16" numeric reference to detail keynote legend.

	A text mask is provided behind plan-based Keynotes for improved keynote legibility over plan graphics. Text masks are a CAD device used to obscure any plan graphic symbols from reading inside the hexagon symbol, avoiding graphic competition with the keynote number reference.

	Keynotes are organized graphically on plans to align horizontally and vertically in groups as necessary.

	Site Detail Keynotes are positioned on or near designated material. Avoid excessively long leader lines.

	Keynote leader lines are aligned parallel where angled; a 60-degree angle (from horizontal) is preferred.










Best Practices


Design


INTEGRATED DESIGN AND DOCUMENTATION

The Site Materials Plan should be used as a key Design Development design review reference and should be examined together with specifications, site details, enlargement plans, material samples, and consultant drawings to conduct a detailed review. The landscape architect may pair the Design Development Site Materials Plan with material and component images and samples to conduct a focused client review and approval process.

Use the Site Materials Plan to identify key three-dimensional assemblies, that is, locations where complex or unresolved relationships between various systems and components occur. Illustrate these areas within the site details with axonometric drawings. This facilitates the determination of connection and interface details.

The Site Materials Plan should be used as the key reference for establishing Design Development specifications. Utilize the plan and Site Detail Keynote List to methodically define specification requirements.



MATERIAL SELECTION

The process of evaluating and selecting materials requires diligence. The process culminates with preparation of specifications and client approval. Initially, the process is a response to project objectives, principles, and performance metrics, as described within these guidelines. The landscape architect should investigate material limitations, size, color, durability, strength, and other attributes. Material boards should be developed to present to the client and collaborators. These boards include actual color, texture, and size of selected hardscape materials.

As preferred materials are determined, material availability, and standard sizing should be confirmed. Durability of the selected material in existing projects and environmental conditions should be confirmed. In establishing material sources, note that public clients may require “approved equal” substitution flexibility or nonproprietary performance-based systems to be defined. That process allows the contractor to submit a material or product that meets specified requirements, but may not match the specified proprietary product.



SUSTAINABLE DESIGN

The Site Materials Plan is the most practical location within the drawings to consolidate the program of sustainable design elements. Acknowledging that sustainable design is a comprehensive and integral approach to design, this plan should be used during the DD phase to analyze and evaluate all aspects of sustainable design: economic, environmental, social, and aesthetic. 

Regarding sustainable materials, the landscape architect may choose to define, highlight, or even categorize select materials, systems, and components by sustainability topics. These may include reused materials, recycled material content, local materials, rapidly renewable materials, certified, wood, porous pavement, low albedo pavements to mitigate urban heat island temperatures, and lights that reduce light pollution and require less energy.




Coordination


INTERDISCIPLINARY MATERIALS

Coordinate landscape material selection with architectural materials, for example, colors, finishes, styles, products, fabrication, and so on with the client/owner, consultant team, and governing codes or jurisdiction as required.

Coordinate other consultant materials, particularly colors and finishes, including all above-grade utility infrastructure components. 

Develop an integrated and well-resolved approach for all interdisciplinary program and design elements including civil, architectural, mechanical, electrical, plumbing, swimming pools and water features, irrigation system, audiovisual, telecommunications, structural, signage, art, and traffic signal infrastructure. Resolve any conflicts or undesirable effects collaboratively.




Technical


REGULATORY REQUIREMENTS

Determine all applicable codes, zoning, and other legal requirements that may affect the site design. Utilize the Site Materials Plan to depict responses to these requirements, for example, guardrails, handrails, fire lane(s), and accessibility requirements such as ramps.

Review all current ADA requirements for material requirements, including audible, visual, and tactile devices; slip resistance; and detectable surfaces; and ensure compliance where required.

Identify, review and comply with codes that address requirements for signs, pavement striping, and curb painting. Note, however, that these may be depicted on Others' Drawings.



SUBMITTAL COORDINATION

Identify all material selections that will require contractor samples, a mock-up, and shop drawing approvals in the Specifications.




Strategies


GRAPHIC EFFECTIVENESS

Use descriptive but minimal plan symbols to readily distinguish all proposed material systems. Begin to transition from illustrative graphics to drawing with a well-established hierarchy of line weights, simple patterns, and symbols to clearly illustrate the design intent. 

The DD Materials Plan should depict materials accurately and to scale in order to effectively communicate and evaluate design intent. Some small-scale elements such as unit paving patterns may need to be depicted on enlarged details. In this scenario, the Site Materials Plan may depict certain materials with a simple hatch pattern.

Refer to Key Distinctions between DD and CD Site Materials Plans above for notes on the graphic transition from the DD to CD plans.

Plan symbols should be well developed prior to initiating full plan development, indicating a logical progression of work. The complete program of materials, finishes, and components should be graphically itemized and evaluated, side by side. The landscape architect’s CAD standards may be used as a point of departure, but they should be modified as needed to make the overall system work well together.



MATERIAL AND COMPONENT AVAILABILITY

Verify the availability and proposed application of materials. Verify the actual (versus nominal) dimensions of material, for example, paving units, and wood and metal components. Establish a working relationship with product representatives, manufacturers, and suppliers for each material in order to review and confirm detailed applications and specifications.



Example of a DD Site Materials Plan


[image: Example of DD site materials plan shows survey base sheet, proposed site improvement, limits of work, preliminary site detail keynotes list, preliminary site reference list, material pattern, hatch, or symbol, keynote and reference note callouts, and composite reference sections.]






CONSTRUCTION DOCUMENTATION SITE MATERIALS PLAN


Objective

The CD Site Materials Plan graphically introduces the full program of landscape architectural improvements and directs the contractor to associated detailed drawings within the set.



General Requirements

The CD Site Materials Plan is derived from a well-developed DD Site Materials Plan. Primary improvements to the CD plan are derived from quality management review and coordination between disciplines, and between drawings and specifications.

The plan should graphically illustrate all proposed landscape architecture work, and for reference and coordination, also show all associated civil, architectural, and structural elements, drawn accurately and to scale.

All components, both above and below grade should be graphically defined and distinguished, including all pavements, wall types, jointing conditions, furniture, lights, and other features. Component, material, and finish selections should be resolved and rigorously coordinated with specifications.

The CD Site Materials Plan should fully illustrate and resolve all cast-in-place concrete expansion and control joint locations; wall cap jointing; locations of guardrail, handrail, and fence post locations, and identification of conditions that occur at the transition or interface between systems and unique conditions.

Any illustrative symbols used at the DD phase, such as people or automobiles, should be removed from the CD plan. Final symbols should be reviewed and confirmed. Recall that the DD plan may utilize real (accurate and to scale) patterns and textures in order to evaluate design intent, whereas CD plan symbols place more emphasis on clearly distinguishing materials and components, so more generic patterns are recommended. If necessary, enlargement plans may be employed to depict accurate and to scale patterns.

An equally important purpose of the plan is to clearly and directly guide the contractor to associated documentation within the set, including enlargement plans, sections, details and work by others. That requires a fully resolved keynote system. In addition, detail references, including section references, elevation references and plan enlargement references should be completed for all landscape architectural sections, elevations, and plan enlargements contained within the documents.



Specific Requirements


	Final limits of project scope of work, as agreed on by landscape architect, civil engineer, contractor(s), owner, and contractor, if applicable. Note that the DD limits of project scope of work may be revised, as they are better informed at the CD phase.

	Comprehensively resolved Site Detail Keynote List, with references to all proposed details, components, and systems. 

	Exhaustive detail references, including section references, elevation references, and plan enlargement references, for all landscape architectural sections, elevations, and plan enlargements contained within the documents.

	Final graphic definition of all landscape architectural improvements such as pavements, walls, fences, steps, railings, curbs, drainage structures, signs, mounted furnishings, fixtures, planters and pots, site structures, and elements, per Graphic Requirements below.

	Fully resolved jointing patterns, as defined below under Graphic Requirements.

	Concrete pavement joints, for example, expansion joints to be distinguished from control joints. Note that the Site Layout Plan defines joint locations.

	Wall cap jointing, identifying individual cap pieces where used, for example, precast or stone units (not identified on the Design Development Site Materials Plan).

	Limits of pavement sectional changes, for example, from 4" thick concrete to 6" thick concrete.

	Post locations, including guardrail, handrail, and fence post locations.





Graphic Requirements


Plan

The primary differences from DD to CD include evolution of the plan geometries, material definition and replacement of hatches or patterns with more generic ones.




Best Practices


Design

Use the Site Materials Plan to define all proposed systems and key relationships between materials, components, and systems that require sectional and three-dimensional study.



Example of a CD Site Materials Plan


[image: Example of CD site materials plan shows survey base sheet, proposed site improvement, limits of work, preliminary site detail keynotes list, preliminary site reference list, material pattern, hatch, or symbol, keynote and reference note callouts, and composite reference sections.]



Coordination

The Site Materials Plan represents a consolidated opportunity to show and coordinate all multidisciplinary components that are proposed on or below the site. Use the plan to define these coordination needs.



Strategies

The Site Materials Plan is intended to function together with the Site Layout Plan to define and locate the proposed program. As such, they serve different, but complementary purposes. The Site Materials Plan should graphically not read too vividly but simply distinguish all site work at a glance.

The Site Materials Plan should be represented solely with the use of simple plan symbols and Keynotes. Text notes, dimensions, or extraneous graphic information should be avoided. Limit the use of annotation on the plan (except for existing conditions information such as road names) in lieu of Detail Keynotes.

Use consistent terminology between Detail Keynotes, detail references, specifications, and other sheets, including those prepared by consultants.





DESIGN DEVELOPMENT SITE LAYOUT PLAN


Objective

The Design Development Layout Plan previews the horizontal position of the site work and is intended to function as a precursor to the Construction Document Layout Plan, establishing a layout strategy and system to be more fully developed at the Construction Documentation phase. 



General Requirements

The Design Development Layout Plan is used to define intended relationships between proposed site work and all other disciplines. Potential conflicts should be identified and resolved at this stage, for final documentation during the Construction Documentation phase. Because the Design Development Site Layout Plan is much cleaner than the Design Development Site Materials Plan, it represents a more practical opportunity to illustrate and coordinate relationships across the full interdisciplinary program.

The plan establishes and initiates the fundamental layout strategy to be used for Construction Documentation. Review and confirm this layout strategy with architects, engineers, and contractors, if available. Refer to Layout Systems below for description and evaluation of potential layout systems.

The DD plan includes the primary organizing components of the proposed site layout system, for example, baselines, centerlines, points of beginning, primary coordinate points, or overall dimension strings. Combination systems may be used. Only major dimensions are included, to establish primary intent, key spaces, and relationships. An adequate number of dimensions and layout instructions are included in order to evaluate the viability of the proposed system. Major systems dimensions, some of which are typical, are included, for example, sidewalk widths and parking spaces, for review and confirmation. A typical dimension should be included for each system included on the Site Detail Keynote List.

The DD plan utilizes a current and fully developed site plan base, including all site improvements designed by the landscape architect, together with civil improvements, structural improvements if applicable, and architecture. All existing conditions to remain should be included on this plan.


Key Distinctions between DD and CD Site Layout Plans

The landscape architect should be strategic in making content decisions for the Design Development documents. These guidelines suggest individual strategies for each of the DD sheets, subject to the unique role of that sheet in the design and documentation process. 

Primary relationships between the DD and CD Site Layout Plans are summarized here:


	The DD Layout Plan establishes and tests the primary layout method(s) to be further developed during the CD phase, for example, “coordinate” or “baseline” system. 

	The DD Layout Plan illustrates key dimensions and layout considerations associated with the plan, for example, the overall size of a primary space, or the basic dimensions associated with a streetscape. The CD Plan provides exhaustive layout information to locate every proposed component, form, and system.

	The DD Layout Plan provides a set of initial Site Reference Notes to describe primary layout intentions and requirements. The CD Layout Plan provides an exhaustive set of Site Reference Notes, comprehensively communicating contractual layout requirements.

	The DD Plan should be used to identify key layout coordination needs between landscape architecture and other disciplines, that is, potential conflicts and relationships. Key relationships to civil, architectural, and other applicable layout systems should be identified, to be fully resolved at the CD phase.






Specific Requirements


	Survey base sheet to show all existing conditions to remain, including above-and below-grade structures, existing rock outcroppings, and boulders, pavements, plants, topography, utilities, monuments, benchmarks, or other reference datum, and all legal conditions and restrictions such as property line bearings and distances, recorded easements, zoning setbacks, deed restrictions, adjacent property owners, and zoning districts, if relevant to the project layout. Do not modify base sheet to change or obscure content. 

	Any applicable zoning and code requirements for governmental approvals, for example, setbacks, rights-of-way, easements, fire lanes, quantifiable open space requirements, and so forth. This information is important to include on the Site Layout Plan, as it directly impacts proposed site layout.

	Preliminary Limits of Work, as agreed by landscape architect, civil engineer, contractor(s) (if applicable) and owner. Note that limits of work may not coincide with property lines, for example, when areas within the property area have been designated as non-work areas. Accurate determination of limits of work requires the investigation of a number of issues that the landscape architect may not have immediate access to, including contractor staging, mobilization, construction access, traffic control and other construction-related issues. Consequently, the DD limits of work may be revised as they are better informed at the CD phase.

	Sheet Matchlines, identifying relationship of subject plan sheet to immediately adjoining plan sheets, with label that reads “Matchline (Refer to Sheet L4-xx). Show consistent, but minimal dimension of work outside matchline, for example, 1" on a full size sheet. Overlap will help to orient the reader to adjoining sheet relationships (see Graphic Requirements below).

	Enlargement plan references, for areas where layout information is provided at a larger scale. Note that Site Detail Keynotes and section references are not included on the Site Layout Plan unless this sheet is intended as a consolidated Site Layout and Materials Plan.

	Preliminary Site Reference Notes to supplement graphic instruction and General Notes. Site Reference Notes provide instructions to the contractor regarding construction implementation. As numerical references, these “notes” replace the historic use of exhaustive annotation notes on the drawings. The DD Layout Plan may utilize a set of initial Site Reference Notes that communicate primary, rather than exhaustively annotated intent. While the use of DD Site Reference Notes may not be fully developed, the DD Layout Plan must graphically identify all proposed landscape architectural elements. Site Reference Notes should be organized in a logical sequence, for example, as they relate to construction operations or sequencing.



Examples of Site Layout  Reference Notes are provided here (see the generic description of Reference Notes in Chapter 9, Key Documentation Practices). Note that these are sample notes only and do not represent a comprehensive list. They address likely topics. Therefore, they should not be used by landscape architects for project applications. The landscape architect should customize Site Reference Notes to suit individual project needs. The landscape architect should organize Site Reference Notes by following a logical order of construction.






Examples of Site Layout Site Reference Notes


	 Centerline of building doorway to be basis for landscape architecture baseline A.

	 Existing tree to remain. Do not disturb. Proposed improvements shall be located outside drip line of tree.

	 Final location of site furnishings (define) to be determined in field under direction of landscape architect.









	Graphic definition of all landscape architectural improvements such as pavements, walls, fences, steps, railings, curbs, drainage structures, signs, mounted furnishings, fixtures, planters and pots, site structures, and elements, as per the Graphic Requirements below.

	A graphic definition of all non-landscape architectural improvements that occupy the site. The landscape architect should consider showing and coordinating site elements completed by other disciplines when they are integrally related to the landscape architecture work. These include architectural elements such as buildings, columns, subgrade structures, and overhead elements; civil improvements such as the curb and gutter; drainage structures; street and parking area light poles; utility vaults, boxes, and associated elements; irrigation infrastructure (not irrigation heads); electrical infrastructure; lighting infrastructure; traffic infrastructure; mechanical and architectural elements; structural elements; site structures; telecommunication and audiovisual infrastructure; security; and art features. These include above-and below-grade components, graphically defined and distinguished, including all pavements, wall types, jointing conditions, furniture, lights, and other features.

	Subgrade improvements, including wall footings, vaults, and other subgrade foundations. Note that complete structural intent may not be resolved at the DD phase.





BUILDINGS

If proposed building(s) are to be located on the Site Layout Plan, establish the layout method to be used to site these buildings.



PAVEMENTS


	All pavement systems designed by the landscape architect, those designed by the civil engineer and any pavement areas that may be included with the building contract with designed relationships to landscape architectural systems.

	Concrete pavement jointing patterns, as defined below under Graphic Requirements. Include all concrete jointing for rigorous quality control review, both expansion and control joints, with typical locational (dimensional) information. Unit paving jointing should not be shown on this plan.

	Curb and gutter, including jointing and relationships to cast-in-place concrete pavements, coordinated with civil engineer.





STAIRS

All exterior stairs, with accurately determined riser and tread dimensions, with landings per code requirements. Include stair pavement jointing, for example, cast-in-place concrete, stone, or precast concrete clad.



WALLS

All site walls, including freestanding and retaining. Include wall cap jointing, and intentions for relationships of cap jointing to pavement jointing.



SITE FURNITURE

Site furnishings, including seating elements, trash receptacles, drinking fountains, bicycle racks, planter pots bollards, and other elements.



RAILINGS, FENCES, AND METAL WORK


	All guardrails, handrails, and other railings, with both top rail and post locations defined. Note that Enlargement Plans and elevations may be necessary to supplement information provided on the Site Layout Plan.





SITE LIGHTING

All lights, unless Site Lighting Plan series is provided, including freestanding, ground and wall mounted, and suspended. Note that the Site Layout Plan locates lights and the Site Electrical Plan, prepared by the electrical engineer, defines the infrastructure needs for the lighting. For reference, show and coordinate locations of electrical transformers, cabinets, and any other electrical infrastructure located on the site.



PLANTING

Planting areas as defined below under Graphic Requirements. Plants should not be shown on the Site Layout Plan, only boundaries of planting areas when they are integral components to hardscape design..



STREETS AND PARKING

Streets and parking shown for reference, but laid out by civil engineer on civil plans. Include parking lot stall striping, including typical dimensions. Show other traffic control lines or markings. Include ADA required handicap stalls.



SYSTEMS NOT APPLICABLE ON THIS PLAN

A limited number of site systems should not be included on this plan, including underground utilities such as pipes; plants; detailed irrigation infrastructure, for example, spray heads; elevation information; and when defined on a separate plan, site lighting and site furnishings.




Layout Systems

A number of basic site layout systems have been highlighted below to define applicability and appropriateness to various site design circumstances. It is customary and beneficial to combine systems in order to simplify the layout presentation. For example, baseline and coordinate systems may be effectively integrated, as may baseline and stationing, as may coordinate and traditional dimensioning systems.


COORDINATE SYSTEM


Overview

The coordinate system is composed of a grid oriented precisely north–south and east–west, which is used to locate points two-dimensionally. The grid is tied to a national, regional, or state grid system and is used to locate points in two-dimensional space. It is also possible to establish a site-based grid system, independent of governmental systems by using an arbitrary point of beginning on the site. Normally, these points are located on the site with satellite positioning systems, such as the Global Positioning System (GPS).

Northings identify points’ locations along a north–south direction, and eastings locate points along an east–west direction. Northings and eastings do not locate a point vertically. These points are used to locate components and systems in the field. For example, points can be assigned to parking-lot corners, light-post centers and beginning and end points of walls.

[image: UnNumbered Display Equation]

Sample Coordinate System Graphics




APPLICABILITY


	Use this system when diverse or highly irregular project geometries exist and where a primary organizing element that could be used as a baseline such as a streetscape is not practical.

	Use this system where landscape design is less directly tied to a building(s), that is, is “floating” independent of strict building relationships.

	Use the coordinate system if a simpler system such as traditional dimensioning is not practical, and if the contractor is capable of using coordinate layout. 

	Use this system where diverse topography complicates and increases chance of error with dimension-based layout systems.

	Use it for small-scale work, such as residential gardens; note that some contractors may not have skills or survey equipment to utilize a coordinate grid system.





EVALUATION


Pros

The coordinate system is very efficient and simple for the landscape architect to apply. As a non-hierarchical system, it can be organized without a need for a complicated layout strategy.

The Coordinate System is very clean graphically, as it does not rely upon strings of dimensions and associated information.

Cumulative errors that would result from strings of dimensions that rely upon integration with one another are eliminated. Each coordinate point generally occurs independent of all other coordinate points and measurements.7



Cons

The coordinate system presents risky and poorly defined relationships to building systems, that is, where landscape points are “floating” independent of defined relationships to a building(s).

As a non-hierarchical system, the level of importance within the system is not well defined. As a result, critical dimensions and relationships may not be clear. It would be possible, for example, for the contractor to lay out a large extent of the project without realizing that there might be an overall problem with the layout, such as an unforeseen relationship to an existing street or building.

The system may not be so well suited to the layout of complex, nonorthogonal geometries, such as compound curves, because the cumulative and integrated organization of the layout is not clear. A traditional stationing system, such as that used for roadway layouts,  may be better suited for this purpose. The stationing layout system  relies upon establishing a starting point and a series of intermittent  points to establish beginnings and ends of curves. A series of angles and distances complement the use of stationing points. The system relies upon a set of geometric and algebraic formulas, not described within  his publication.




PROTOCOLS

Complement the use of coordinate system with “verify” and “typical” dimensions to ensure the layout intent and relationships to actual conditions. For example, where street lights are located with coordinates, typical dimension from back of curb must be included to verify the relationship.

The coordinate system may be based upon a hypothetical grid imposed upon the site, only if U.S.G.S. grid network or regional or state grid is not available. In that case, a grid should be established based upon a benchmark located on a corner of the site, and two right angle baselines departing from the benchmark. The benchmark shall serve as the point of beginning and shall occur as Northing 0.0 and Easting 0.0. This point should be located in a corner of the property, ideally at a corner survey position.

A grid may be drawn very lightly on the Site Layout Plan, for orientation, graphically screened as background to the proposed site plan and layout information.

 As a GPS-based system, the coordinate system does not rely upon an on-site monument for construction surveying and layout, because each point can generally be determined independently. It is recommended, however that the surveyor locate or establish actual reference monumentation on the site and verify the accuracy of that position. Fixed on-site reference monumentation can then be used as a survey and layout control tool. The surveyor should also confirm legal description(s) of the property from the deed.


[image: Diagram shows two sets of three concentric arc making letter S with end point of one arc extended along a straight line. Northing and easting for various points on the arcs is shown in the diagram.]

Sample Coordinate Location Graphic





PRINCIPLES


	 When locating an object, locate one corner of the object with a coordinate point. Do not locate more than one corner, but instead provide bearings to define plan orientation if not aligned with primary project orientation.

	 If dimensions of components are not defined in details, do not attempt to dimension by digitally scaling from one point to another. Errors will likely result from even electronic scaling. Utilize computation to confirm proposed component lengths.

	 Where a number of components must be aligned, use extreme care with coordinate practices. Significant chance for error exists with sole use of coordinates for aligned components. Use Site Reference Notes, dimensions, and a single initial coordinate to establish the alignment intent.

	 Do not use coordinates to locate points on a curve, except for points of curvature and points of tangency. Locate the radius point with a coordinate location.





ARCHITECTURAL GRID SYSTEM


Overview

The architectural grid system utilizes the proposed building grid (usually column grid) system to organize and lay out proposed site construction. In this case, the architectural grid is usually extended into the site as column centerlines. These column centerlines are usually labeled with letters, numbers or an alpha-numeric combination. Architectural grid dimensions may vary between x and y directions, that is, the grid may not be square.

Site components are usually dimensioned perpendicular from the grid lines. Unless noted otherwise, the contractor will assume that components are located at 90 degrees from the grid lines. Two grid lines should be paired in perpendicular directions in order to establish layout devices along two axes.


[image: Sample architectural grid layout graphic shows many horizontal and vertical intersecting lines making a grid. Various measurements are given and the grid is labeled at many places.]

Sample Architectural Grid Layout Graphic






APPLICABILITY

Architectural grids are used where strict and integral relationships between building(s) and site systems exist, for example, with plazas organized as extensions of building lobbies. In these scenarios, building construction generally precedes site development, and consequently, site work can be laid out from the built column grid.

The architectural grid system is a preferred system when plan geometry is simple, is orthogonal, or is patterned to reflect building modules. 



PROTOCOLS

The architectural grid system should be established initially by defining the architectural grid itself, on the Site Layout Plan. This system must be provided by the building architect and should not be graphically manipulated by the landscape architect.

It is important that centerlines be used to define the grid, rather than finished faces of columns, walls, and other elements, as these finished conditions can vary depending upon construction tolerances and, in some cases, field decisions.

The grid may also be used to establish either a baseline and/or point of beginning, which can be used for site layout. In this case, the intersection of two grid lines may be used to establish this point of beginning. The baseline should then be fixed to the point of beginning with a bearing angle, usually 90 degrees. The baseline may then be extended indefinitely into the site.

The landscape architect may use the architectural grid for layout both parallel to and perpendicular to the grid lines. To define locations along the length of the baseline, stationing points should be used. To define locations perpendicular to the baseline, dimensions, or strings of dimensions from the baseline should be used. 



EVALUATION


Pros 

The architectural grid system is simple and typically clear, as it is derived from a single organizing element, a constructed building. The system is usually very efficient and simple for the landscape architect to apply. As a non-hierarchical system, it can be organized without a need for a complicated layout strategy.

The architectural grid system can work well for interdisciplinary layout coordination, such as between the landscape architect and architect to establish the interface between site and building systems, or between the landscape architect and structural engineer, where site development is tied to a structure such as a parking garage.



Cons

A layout hierarchy generally does not exist amongst the grid lines themselves. Without hierarchy, the relative importance of layout requirements is not clear. 

The system may not be so well suited to the layout of complex, non-orthogonal geometries such as compound curves because the system is primarily used to indicate right-angle offsets from the established grid lines. The architectural grid system, however, may be used in combination with other systems to define non-orthogonal geometries. A stationing system, such as used for roadway layouts, may be better suited for this purpose. The stationing layout system relies upon establishing a starting point and a series of intermittent points to establish beginnings and ends of curves. The starting point may be located relative to the grid lines. 

The architectural grid system is generally not used until building construction is well underway, for example, columns are constructed. That may or may not work with phasing and schedule requirements for site construction.




BASELINE SYSTEM


Overview

The baseline is simply intended to function as a primary organizing line from which proposed construction can be measured and located in the field. Components are usually dimensioned perpendicular from the baseline. Unless noted otherwise, the contractor will assume that components are located 90 degrees from the baseline. Two baselines should be paired in perpendicular directions in order to establish layout devices along two axes.




APPLICABILITY

The baseline organization is a preferred system when plan geometry is simple, orthogonal, or tied directly to a longitudinal organizing element within the plan.

Use when a primary organizing element exists, such as a roadway or readily identifiable feature such as a major building to remain on the site, with a central position relative to proposed site improvements. 

The baseline system is preferred where strict relationships to building(s) are necessary. In that case the baseline can be developed as an extension of a building column grid line.




PROTOCOLS

The baseline(s) should be established as an actual line derived from two fixed points that are available prior to site construction. The contractor will stake the two fixed points and string the baseline between these two points.

A horizontal benchmark may be used to establish a point of beginning for the baseline. The baseline should then be fixed to the point of beginning with a bearing angle, usually 90 degrees. The baseline may then be extended indefinitely.

The landscape architect may use the baseline for layout both parallel to and perpendicular to the baseline. To define locations along the length of the baseline, stationing points should be used. To define locations perpendicular to the baseline, dimensions, or strings of dimensions from the baseline should be used. 

The baseline system may be combined with a stationing system in order to reduce the number of running dimensions. For example, locations along the length of the baseline may be stationed, for example, 0 + 45.5, and located laterally with a dimension from the baseline. The combined system is preferred for linear work such as streetscapes.

The baseline may be struck as a centerline of a prominent component of the site design, for example, a primary walkway or promenade.

Choose logical baselines, that is, lines derived from a strong and evident position such as a building or street centerline.



EVALUATION


Pros

The baseline system is simple and typically clear, as it is derived from a single organizing element. The system is usually very efficient and simple for the landscape architect to apply. As a non-hierarchical system, it can be organized without a need for a complicated layout strategy.

The baseline system can work well for interdisciplinary layout coordination, such as between the landscape architect and civil engineer for a street project, or between the landscape architect and architect to establish the interface between site and building systems.


[image: Sample baseline system graphic shows many horizontal and vertical intersecting lines making a grid. Various measurements within the grid are given.]

Sample Baseline System Graphic





Cons

While the baselines serve as beginning layout locations, a layout hierarchy generally does not exist beyond the baselines themselves. Without a hierarchy, the relative importance of layout requirements is not clear.

The system may not be so well suited to the layout of complex, non-orthogonal geometries, such as compound curves, because the system is primarily used to indicate right-angle offsets from the established baselines. The baseline system, however, may be used in combination with other systems to define non-orthogonal geometries. A stationing system, such as used for roadway layouts, may be better suited for this purpose. The stationing layout system relies upon establishing a starting point and a series of intermittent points to establish beginnings and ends of curves. The starting point may be located relative to the baseline(s).




STATIONING SYSTEM


Overview

Utilize baseline techniques described above. Baseline may be straight or curved. If curved, utilize a traditional bearing and angle layout technique, with a data summary chart. A stationing system is distinguished from a pure baseline in that the baseline normally positions points perpendicularly from the baseline, whereas a stationing system positions points along the length of the baseline.



Applicability

A stationing system is useful when combined with other systems.

As with the coordinate system, for small-scale work such as residential gardens, some contractors may not have skills or equipment to utilize a stationing system.




EVALUATION


Pros 

It is a simple, graphically clear system.


[image: Sample stationing graphic shows many horizontal and vertical intersecting lines making a grid. Various measurements within the grid are given. Some areas are shaded with specific pattern.]



Cons

The contractor is required to compute distances between points, rather than read and measure distances.

Cumulative errors may occur along the length of the baseline.




OFFSET SYSTEM


Overview

The offset system establishes a uniformly spaced set of offset dimensions from a baseline. In that way it is similar to a baseline system but uses regular interval dimensions perpendicular to baseline. Offsets may be established from imaginary baselines or fixed existing conditions such as site walls.



Applicability

The offset system is used primarily to lay out individual components of a landscape architectural project and does not usually work well as the sole layout system for a project. 

Use it for irregular conditions that require only semi-precise layout, such as metal edging or informal pathways or landscape beds. Minimize the use of this system.




EVALUATION


Pros

It is simple and easy to use.



Cons

It does not present opportunity to select key layout points but only those that occur at the prescribed interval. 

It is a crude system for radial layout because radius information is not provided. 

The number of points used to describe shapes limits construction accuracy. Increasing interval spacing may increase accuracy but will not ensure smooth radial conditions. It is not recommended for most applications that require precise layout.


[image: Sample offset graphic shows many slanting lines intersecting such that they are perpendicular to each other and are making a grid. Many curved lines run through the grid. ]

Sample Offset Graphic






TRADITIONAL LAYOUT WITH DIMENSIONS, RADII AND REFERENCE NOTES


Overview

Site layout can be accomplished by providing dimensioning and radius information for the entire landscape architecture program. Reference Notes should be used to supplement the use of dimensions to communicate nondimensional information such as alignment or equal spacing requirements.

Importantly, dimensions will need to be tied to existing conditions from which the Contractor can measure, or from components that will be constructed in a sequence that allows these relationships to occur. For example, dimensions can be tied to a street or building which is constructed as part of the overall contract. Without these relationships, the proposed landscape is only “floating” in space, not anchored in a  fixed location.




APPLICABILITY

Combine this system with a coordinate system or baseline system where readily available dimensions are advantageous to contractor.

Use it for simpler project types, such as residential work, where the contractor may not utilize sophisticated layout technology.

Use it where a direct relationship to building is available. 


[image: Sample traditional layout graphic shows architecture design with various dimensions given. ]

Sample Traditional Layout Graphic





EVALUATION


Pros

It is generally simple and easy to use.


Cons

It has no hierarchy.

There is no sequencing definition, for example, from point of beginning or baseline to associated layout information.





Layout and Dimensioning


LAYOUT PROTOCOLS

Point of Beginning: A point of beginning should be established on the project site. The point of beginning may be used as a starting reference point for site layout. The site layout point of beginning may be different from the survey point of beginning. In a metes and bounds survey, a point of beginning may likely be located from a known physical point within or near the surveyed site. For example, the center point of a street intersection may be used as a point of beginning. From that point, a corner of the surveyed property may be located with dimension(s). From there, the site boundary is established with a set of directions (angles) and distances, working around the edge of the property and returning to the original corner.

The landscape architect may use a number of approaches to establishing a point of beginning on the project site. The point of beginning should be convenient and accessible. Typical sources for establishing the point of beginning include: 


	An existing benchmark, for example, a property-line corner—locate the point of beginning with dimensions from this corner.

	Existing building or other prominent site feature—dimension point of beginning from the building face, column grid, or building corner.

	All components should be dimensioned from a known reference point, for example, a building grid, building-based baseline, or coordinate point. All dimension strings must be tied to reference point, baseline or gridline.



Note that if a coordinate system is used for layout, the point of beginning will not be necessary, as all points will be located individually. 

Reference building grid lines for site layout.

Hierarchy: A site layout dimensioning hierarchy should be established in order to define the most important or key information. The hierarchy, from most to least important is as follows:


	Baselines and points of beginning

	Central and evident

	Tied to established reference point

	Establishes relationships to majority of site dimensions and layout information

	Baselines labeled, for example, “Baseline A,” “Baseline B”

	Overall dimensions of spaces

	Locations of components

	Sizes and shapes of components not described in details, for example, decks and plazas.





DIMENSIONING PROTOCOLS

Note dimensions in architectural scale (feet and inches), for example, 6'-4." Where a dimension is less than 1 foot, note dimension in inches only, for example, 8", not 0'-8". Do not use fractions less than 1/8" for site layout—site work construction tolerances are limited to this threshold. Show fractions with a diagonal slash, for example, 3/4". Engineering dimensions (feet and tenths) are generally not used for site scale layout plans. When metric dimensions are used, define these dimensions to the hundredths unit, for example, 12.35 meters.

Use actual instead of nominal dimensions, except for masonry applications such as stone paving. Nominal masonry dimensioning will allow flexibility with sizing joints. Masonry shop drawings must be completed with actual dimensions. Actual dimensions are measured to the finished edge of fabricated components. Nominal dimensions are used in the construction industry to refer to rounded dimensions, sometimes the prefinished dimension, for example, with lumber. For example, a wood stud is generally referred to by its nominal dimensions, a "2 by 4." Actual dimensions for the 2” X 4" are 1½" X 3½". 

Label angles in degrees and minutes, for example, 17' 37". Denote angles with arrowheads, not dimension ticks.

Note “typical” dimension once in each line of a string of typical dimensions, or where repetitive use is commonly understood, for example, dimension to center of light from face of curb. (It is not necessary to label “typical” for every dimension in a set of typical conditions.) It is recommended that the stated typical dimension be included in only one location on each Layout Plan sheet, positioned in a prominent location so that the dimension can be readily found.

Note “equal” dimensions where consistently even spacing is required between points in each line of a string of equal dimensions. Either note “Equal” with the dimension once, with an accompanying “Typical” note, or note by enumerated equal “parts,” for example, 14 Equal, 2 Equal. Include overall dimension in string.

Locate radius points (not floating) with dimensions or coordinate points, unless the radius point is clearly identifiable as part of a continuous alignment such as a simple sidewalk condition.

Do not cross dimensioning lines or extension lines. Break dimension lines where they must cross one another. Break dimension or extension line of lower priority, that is, smaller dimension farther from subject element. (Note that the landscape architecture firm’s CAD standards may not allow automated dimension breaking. As a result, this technique is not currently practical.)

Use Northings and Eastings to locate construction points per the landscape architect’s CAD standards. Include an abbreviation to identify the point, for example, RP (radius point) or CP (control point) for other points such as wall corners. In some cases, a brief annotated description may be necessary, for example, “Center of inlet at low point.” Identify points in decimals to one-hundredths. Align northing and easting information in columns, as noted:

[image: UnNumbered Display Equation]

Use “verify” dimensions only at end of string of dimensions where final relationship to building or other component must be confirmed prior to construction, OR use verify to confirm overall work area dimensions, for example, existing right of way, or distance between buildings.

Where extensive radial conditions are proposed, such as walls or walks, organize layout information in a chart. Identify each wall or walk with a reference number, and provide curve reference numbers (may be more than one curve), radius point locations, radius lengths, curve lengths, tangent point locations, and lengths. Provide wall references on plan in rectangular block. Transitions from curve to curve, or curve to tangent marked with 1/4" long tick, perpendicular to the curve or tangent.

Dimensions should be given between centerlines, between surfaces, or from edges to centerlines. Organize all dimensions to face of walls at proposed grades, not to centerlines of walls. Site work should generally be dimensioned to finished faces of constructed components such as walls, curbs, or steps. Dimension to centerlines of columns, grid lines, lights, center-based site furniture, trees, railings, and pavement joints.

When laying out battered walls, dimension to finished face of wall at proposed finish grade, in applications where grade does not vary dramatically along the wall face. For applications where finished grade does vary dramatically, dimension wall to edge of cap or top of wall, and include Site Reference Notes to highlight intent. For stone veneer walls with irregular finish, maintain dimension to finished face of wall but include a general note indicating that the dimension represents the average location at the irregular veneer.





Graphic Requirements


Intent

The Site Layout Plan graphic is intentionally spare in order to allow layout annotation to read clearly. Recall that the Site Layout Plan is intended to work in tandem with the Site Materials Plan, where all materials, components, and systems are graphically rendered to vividly contrast these systems. Where the Site Materials Plan uses symbols, patterns, and Site Detail Keynotes to communicate these elements, the Site Layout Plan utilizes area outlines and a series of dimensions and Site Reference Notes to locate the landscape architecture program.

A graphic hierarchy should be developed to define the layout system and direct the reader to its physical origin, or in some cases, point of beginning. Focus on baseline or primary dimensions to place emphasis on key organizational intent.



General


	All elements are drawn to scale (no diagrammatic symbols), for example, furnishings, drainage structures, and lighting.

	All proposed elements are depicted where the base meets the grade (for example, battered walls) and at the widest projection (for example, at the cap if battered or cap overhang is proposed). Distinguish components that meet grade from above-grade components by dashing above-grade components.

	Ground plane structures should be distinguished from above-or below-grade components. Below-grade components are shown with a screened dash; above-grade (overhead) components are shown with a full-tone dash. Delineate all subgrade architecture and overhanging floors and roof lines.

	Pavement jointing and other materials beneath surface-mounted components, such as site furniture, are shown graphically uninterrupted for clarity of intentions.





Plan

Existing conditions, if desired may be graphically screened a maximum of 50 percent of the original unaltered survey, in order to better highlight layout requirements. The landscape architect may also elect to incorporate existing conditions at full value, if that better serves graphic objectives. Note that the survey base should be adjusted to reflect demolition and tree removal changes to the site, that is, these items should be removed from the base plan.

For the base plan, utilize greatly simplified illustration of proposed site plan improvements, with steps, walls, and other level changes. No pattern symbols should be used to distinguish materials. However, paving pattern starting or resetting locations may be required to be graphically depicted for clear direction. Proposed improvements may also be graphically screened in order to better highlight layout requirements.

Limit of project scope of work line represented by an equally spaced dashed bold line, with a “Limit of Work” note. Consider screening this line to distinguish it from the matchlines that separate sheets.

Sheet matchlines are used to identify the relationship of the subject plan sheet to the immediately adjoining plan sheets, with label that reads “Matchline (Refer to Sheet L4-xx).” Show a consistent, but minimal, dimension of work outside the matchline, for example, 1" on a full-sized sheet. Overlapping will help to orient the reader to adjoining sheet relationships (see Graphic Requirements below).

The line-weight hierarchy, from lightest to heaviest, is intended to distinguish three-dimensional components, material changes, and jointing, and allow layout information to read well. The hierarchy should be rigorously applied to distinguish three-dimensional components, material changes, jointing, symbols, and instructional annotations. The line-weight hierarchy is:


	Screened survey base showing existing conditions, including subgrade conditions.

	Jointing within a material system*.

	Material systems (edges or changes from one system to another).

	Level changes, three-dimensional components, changes in plane.

	Layout and dimensioning guidelines, leader lines, extension lines, centerlines.

	Building and structures.



*Within the overall line weight hierarchy, a subhierarchy may be established for proposed construction jointing, like at pavements and walls. For example, at cast-in-place concrete pavements, a line-weight hierarchy and/or line type selection may be used to distinguish expansion joints, construction joints and control or score joints.

Consultant improvements are shown screened or full bleed, depending upon importance of relationship to landscape architecture improvements. Work by others should not be graphically symbolized (patterned), but should be copied directly from collaborating disciplines drawings.

Ground plane (on-grade) structures are shown distinguished from above-or below-grade components. Below-grade components (utilities, subgrade structures, etc.) shown with screened dash, on-grade components shown with full-tone solid line, and above-grade components (building overhangs, trellises, etc.,) shown with full-tone dash. Include delineation of all subgrade architecture and overhanging floors and roof lines.

All proposed on-grade or above-grade utility structures and components are shown for reference and conflict identification; they are shown precisely as they are illustrated on civil engineer’s or other consultant’s drawings.

Component symbols and ground plane area outlines only are used on the Site Layout Plan to distinguish and define the limits of materials and components. The DD Site Layout Plan is not developed for illustrative intent. Hatches and other patterns should not be used to define plan areas. Component symbols, however, such as those used for furnishings, lights, and utility infrastructure should match those used on the Site Materials Plan. All these elements should be drawn to scale (no diagrammatic symbols).

Site Reference Notes, as necessary to describe where to locate the proposed program elements. Site Layout Reference Notes may be used to describe the origins of the utilized layout system or other components of the plan that may affect or correlate to the proposed program.

Dimension lines, extension lines, and “ticks” are used per the landscape architect’s CAD standards. “Dimension and extension lines are used to identify the distance between two points. A dimension line ties two extension lines together. Extension lines extend at a right angle from the dimension line to the face, edge or centerline of an object and establishes the limits of the dimension line. Extension lines should not be used as dimension lines except where they are used as offsets from a baseline.”8

Ticks are also referred to as “tick marks” or “tick symbols” and are used to highlight the dimensioned length by marking the intersection of the dimension line and extension line.



Additional Graphic Protocols

Dimensions should read from the bottom or right side of the sheet. Space parallel dimensioning lines equally, 3/8" apart.

Arrange dimensions that pertain to a particular element or area in a grouping to display associated dimensions. Organize these dimensions in a nested format so smallest dimensions occur closest to the dimensioned element or area, and cumulatively larger dimensions occur farthest away. Always include an outermost dimension to indicate the total cumulative dimension.

The building footprint is graphically portrayed to reflect specific project needs. In most cases, the building will be shown in a simplified way, with perimeter walls only, in order to place graphic emphasis on landscape-architectural improvements. In some cases, it may be important to show doors and windows, and maybe even the interior program. If interior conditions are shown, they should be graphically screened. In other cases, it may be useful to include the column grid, for potential relationships to site work. Column grid relationships are most important to show on the Site Layout Plan. 

Pavement materials are distinguished with an outline at each change of material. Include distinctions between pedestrian and vehicular systems within the same pavement material. Material hatches should be provided on the Site Materials Plans and patterns described in enlargement plans, sections and elevations within Site Details. Note, however, that starting or resetting points may be referenced as indicated earlier.

Concrete pavement joints, for example, expansion joints, are distinguished from control joints. Note that concrete joints are shown for reference on the Site Materials Plan, but the Site Layout Plan defines joint locations, either dimensionally and/or with the use of Site Reference Notes.

Diverse symbols should not be used to identify various joint types, for example, sand-swept joint, grout joint, and so on. Instead, pavement and jointing details should be used to identify joint systems, and they must be properly keyed on the Site Materials Plan. Concrete expansion joints and control joints should, however, be distinguished. 

Curb and ramp types are distinguished with outlines and jointing, and dimensioned either on the Site Layout Plan or within the site details for said system. 

Wall types are distinguished with outlines and accurate wall thickness. Include wall cap jointing, with the intended relationships to pavement jointing or other components. Graphically distinguish the wall cap from the face of wall if the cap overhangs the wall face. A dashed line may be used to represent the wall face below the cap.

Handrails and guardrails should be drawn accurately, that is, with the top and bottom extension at stairs, distance from face of wall. Stair handrail and guardrail post locations should be clearly symbolized.

Site furnishings are depicted with a readily identifiable symbol, shown to scale and precisely matching symbols legend. 

Planting areas are defined generically with a consistent hatch or other symbol and identified with “PA” for “Planting Area," but only when integral to the hardscape design. Detailed landscape materials, for example, planting, mulch, subdrainage should not be shown. That information should be shown on Planting Plans. Note that trees may be shown on Site Layout Plans where they occur in hardscape conditions, for example, at streetscapes and plazas. These trees should be graphically screened and reference noted.




Best Practices


Design


INTEGRATION

The Site Layout Plan is the ideal document to establish a highly resolved and integrated detailed plan, where relationships between pavement jointing, wall jointing, railings, and furnishings are established. These designed relationships should be largely resolved at the Design Development phase. In practice, the Site Layout Plan should be used to confirm and depict decisions made on the Site Materials Plan.

As a two-dimensional depiction, the Site Layout Plan is not an ideal medium for resolving certain three-dimensional relationships. For example, two graphic “dots” on a street corner may not look so significant or important on the plan. In the field, however, these elements may be built, for example, as a poorly resolved conflict between a light pole and traffic signal pole. These types of relationships should be studied in a three-dimensional format. That process requires the landscape architect to depict all elements in two-dimensional format for three-dimensional study, then to define well-resolved contractual requirements for siting these elements.

Develop preliminary layout strategies for pavement patterns such as those required by unit paving. While this exercise results in a documentation approach, the focus is on well-resolved design intentions.



FIELD REVIEW

Design Development Layout intentions should be evaluated on site with a field visit. Mock up the primary layout organization with stakes, flags, or other devices in order to evaluate position, scale, and relationships to existing conditions.




Coordination


INTERDISCIPLINARY

Review and coordinate layout strategy with consultant team to eliminate redundancies and conflicts. Site layout developed by the landscape architect should interface logically with civil layout and potentially, building layout systems. For example, a landscape architectural streetscape may be laid out off a civil road centerline stationing system.

Coordinate site lighting with the electrical engineer. Locate lights, and identify conflicts.




Technical

Remember that the Site Materials Site Plan graphically itemizes the full site improvement program and uses Site Detail Keynotes to direct the contractor to associated construction details. The Site Layout Plan defines the horizontal, two-dimensional positioning requirements of the project program. The Site Grading Plan defines the three-dimensional positioning requirements. As such, these three plans require careful and methodical coordination. It is recommended that the quality control review place emphasis on the relationships between these several plans.

Consider combining the Site Layout and Materials Plans only on simple projects, where the complexity of the project is limited and/or where the documentation fee is extremely limited.

Use the landscape architect’s standard and automated CAD dimensioning tools.



Example of a DD Site Layout Plan


[image: Example of a DD site layout plan shows survey base sheet, proposed site improvement, limits of work, site reference notes, traditional layout, baseline and offline systems. ]





CONSTRUCTION DOCUMENTATION SITE LAYOUT PLAN


Objective

The Construction Document Layout Plan contractually locates the two dimensional positions of all elements designed by the landscape architect, relative to some known point or points, coordinating the relationships of these components to those designed by others. 



General Requirements

The CD Layout Plan comprehensively locates and dimensions the configuration of all proposed features such as roads, parking, walks, paving, steps, walls, and other site elements, including site furniture. The layout method established at the DD phase is fully developed, but with an emphasis on hierarchy and sequencing.

The CD Layout Plan also provides a comprehensive set of rigorously developed Reference Notes, communicating all the detailed instructions for positioning the contractual program.

Layout information (dimensions and notes) are intended primarily to instruct the contractor how to position the project. This information is also used for quantity takeoffs for estimating and bidding, and for quality control review for potential layout conflicts.

The CD Plan should be used to resolve all layout coordination needs between landscape architecture and other disciplines, that is, potential conflicts and relationships. Key relationships to civil, architectural and other applicable layout systems should be fully resolved at the CD phase.



Specific Requirements


	Final limits of the project scope of work, as agreed on by landscape architect, civil engineer, contractor(s), owner, and contractor, if applicable. Note that the DD limits of project scope of work may be revised as they are better informed at the CD phase.

	Fully developed Site Reference Notes, with annotated descriptions of positioning, extent or other layout requirements. In many cases, Site Layout Reference Notes may supersede the need for certain dimensions, for example, if an element should be aligned with another element, then use a reference note to state that requirement, rather than provide a dimension that may not result in the intended alignment. The Site Layout Reference Notes may describe layout actions, for example, align, locate, relocate, center, remove, verify, coordinate, provide, and begin. Use Site Reference Notes liberally, but with precision. 

	Overview/brief description of layout system organization, for the contractor’s reference. Include in Series Specific General Notes as required.

	Subgrade improvements, including wall footings, vaults, and other subgrade foundations. Note that these components may not have been resolved at the DD phase.




Buildings

If proposed building(s) are to be located on the Site Layout Plan, locate the building(s) from a survey-established point of beginning or reference line.



Pavements


CONCRETE PAVEMENT JOINTING PATTERNS

Pavement expansion, control and score joints, graphically distinguished and dimensioned (refer to Best Practices information). In some cases, expansion joint spacing may be defined in specifications, although plan definition is preferred. 

These joints should also be shown on the Site Materials Plan but dimensionally defined on the Site Layout Plan.

For over-structure construction, always locate major expansion joints, for example, between building and parking garage, in order to coordinate relationship to surface jointing. Locate additional subgrade joints at substructure or topping slab below finish course only when coordination with surface jointing is necessary. These relationships are rarely necessary.




Stairs

Include stair pavement jointing, for example, cast-in-place concrete, stone or precast concrete clad. Include intended jointing relationships to adjoining pavements. Stair jointing is often overlooked on Construction Documents, and results in inadequate or poorly coordinated joint layout. Also include pavement-wall jointing relationship intentions, with reference-noted descriptions, for example, “Align pavement control joint with wall joint, typical.”



Walls

Horizontal layout information should be included for the beginning and end of walls, and changes in wall direction. Note that wall elevations are used to communicate locations where top of wall steps in elevation and where top of wall may change in slope.

Provide jointing and layout information at wall cap units, unless clearly and fully depicted in wall elevations. Cap delineation on walls is typically easier to read on plan drawings than on elevation drawings. Cap information is usually best communicated in enlargement plans. In many cases, a typical cap size will be established on the wall detail, together with a requirement for the contractor to submit shop drawings delineating each cap unit, including nontypical sizes.

Walls are depicted graphically where base of wall meets grade, and at the cap if wall is battered or cap overhang is proposed. Distinguish components that meet grade from above-grade components by dashing above-grade components.

Walls should be located to a finished face.



Site Furniture

The location of all fixed site furniture should be identified. On most occasions, site furniture should be located to the center of the element. Where centers of furniture elements are not evident, and where edge relationships to adjoining elements are important, provide layout information to outermost face of element.

Site furniture should be positioned in relationship to adjoining pavements, walls curbs, or another landscape architectural component. It is acceptable and desirable to locate site furniture in relationship to these elements, even though these elements may be located themselves on the same plan. This layout strategy relies upon a hierarchical and sequential construction process, for example, where walls, curbs, and pavements are constructed prior to the positioning of site furniture. It would not be appropriate to locate elements off other elements which are likely to be constructed after the subject elements, for example, site walls should not be located off proposed site pavements.

In some applications, for example, at streetscapes, site furniture will be positioned in consistent and reoccurring locations. In that case, provide typical layout information only, in one to two instances per sheet. 

Include the general location and quantity of nonfixed site furniture such as tables and chairs, for quantity confirmation and general siting parameters.



Railings, Fences, and Metal Work

Show handrails and guardrails, drawn accurately in plan, that is, with the top and bottom stair extension and distance from the face of the wall. Stair handrail and guardrail post locations should be shown with clear symbols. No dimension/layout information is to be provided if components are fully dimensioned in section and elevation drawings. Railing and post information is usually best communicated in enlargement plans. 

All fence post locations are shown, including gate posts, dimensioned to centers.

Component symbols such as drains and furnishings, are drawn precisely to scale, coordinated with adjoining systems.

Show pipe sleeves located beneath pavement where necessary.

All metal or steel landscape edging is shown. Note that metal edging is commonly installed by a landscape contractor and should be shown on the Planting Plan also, for reference. Layout information should be provided on one plan only. Include metal edging on the Site Layout Plan if layout complexity or relationships to hardscape require emphasis.



Site Lighting

Provide site lighting layout on the Site Layout Plan only if the Site Lighting Plan series is not provided. Otherwise this information will be shown on the Site Lighting Plan. Locate all lights to the center points of standards or fixtures, or an element that meets the ground such as a pole. If a light product design changes slightly, or the installed size varies slightly from that shown on the drawing, the centering strategy will likely still work. 

Reference wall elevations or other applicable drawings, for vertical positioning of lights shown in plan.

Define the intended relationships to other work, including wall and pavement jointing, with Reference Notes.



Planting

Include the planting (tree) layout only where strict relationships to hardscape components are required. 

Define layout requirements for subgrade tree trenches, if used.



Streets and Parking

Typically, these are defined by the civil engineer and are not included within the landscape architectural scope of work. If the landscape architect is responsible for street and parking layout, refer to Best Practices, Strategies, Civil Layout below.



Systems not Applicable on This Plan

A limited number of site systems should not be included on this plan, including underground utilities; plants; detailed irrigation infrastructure, for example, spray heads; elevation information; and when defined on a separate plan, site furnishings.




Graphic Requirements


Plan

Concrete Pavement Joints: Control joints are shown as single lines, per noted line weight hierarchy. Expansion joints are shown as bold single lines, per noted line weight hierarchy, and at interface between all pavements and fixed structures, unless not required. Score joints are shown as a lightweight single line.

Curb and Gutter Jointing: This is shown with dimensions and intentions for relationships to adjoining pavements and features such as lights. Control joints are shown as single lines, per the noted line-weight hierarchy. Expansion joints are shown bold.

Handrails and Guardrails: All guardrails, handrails, and other railings are shown with both top rail and post locations defined. Note that Enlargement Plans and elevations may be necessary to supplement information provided on the Site Layout Plan.

Wall Cap Jointing: Wall cap jointing, for example, between stone or precast concrete units, is shown with simple lines, lighter line weights than edge of wall cap.

All metal or steel landscape edging is shown as bold, dashed lines and laid out with dimension and curve information. In some cases, for improved legibility, the landscape architect may choose to mark the lines with “ED” at logical intervals. This symbol should be identified on the Symbols Legend.




Best Practices


Coordination


INTERDISCIPLINARY

For strictly interdisciplinary elements such as water features, art pieces, and architectural and structural elements, use the Site Layout Plan review and coordinate detailed layout requirements and spatial needs with associated consultants.

Note that the DD Site Materials Plan, not the Site Layout Plan, is the most useful medium to coordinate relationships with closely aligned disciplines such as the civil engineer. For example, the Site Utility Plan should be electronically overlaid with the Site Materials Plan to identify conflicts. Conduct utility coordination work session with civil engineer prior to the completion of the Design Development phase. The conclusions of these coordination exercises should be documented on the DD Layout Plan.




Technical

If practical, establish a working relationship with the General Contractor in order to coordinate the technical viability of the intended layout system. For example, a GPS-based coordinate system will require that the contractor utilize a GPS system, including a data collector and survey controller. On occasion a contractor may apply his own layout system, for example, by utilizing the consultant’s CAD file to establish a coordinate layout system.


CAST-IN-PLACE CONCRETE JOINTING

The Site Layout Plan is the primary reference for layout of cast-in-place concrete jointing. Concrete jointing serves a critical role in the performance and durability of the concrete pavement system. A number of principles have been developed to guide the proper organization and layout of the jointing systems.



CONCRETE JOINT TYPES

Expansion joints or isolation joints are full-depth joints that “separate or isolate slabs from other parts of the structure, such as walls, footings or columns; and driveways and patios from sidewalks, garage slabs, stairs, light poles, and other points of restraint. They permit independent vertical and horizontal movement between adjoining parts of the structure and help minimize cracking when such movements are restrained.”9

Expansion joints are greatly overused by landscape architects and should be spaced no less than 50 feet on center. Several ACI documents state that expansion joints are seldom, if ever, needed in concrete pavements. The Guide for Design of Jointed Concrete Pavements for Streets and Local Roads (ACI 325.12R-02))”) states: 


Performance studies have indicated that expansion joints are only necessary at relatively fixed structures such as a light pole footing and drop inlet boxes. In the past, designers placed transverse expansion joints to relieve compressive forces in the pavement and to limit blowups. In many cases, however, the expansion joints allowed too much opening of adjacent transverse contraction joints, which led to loss of aggregate interlock and sealant damage. By eliminating unnecessary expansion joints, adjacent contraction joints will remain tight and provide good load transfer and joint effectiveness.



Joints in Concrete Construction (ACI 224.3R-95) states that expansion joints are no longer used in mainline pavements, except that expansion joints with dowels for load transfer are used at bridges. A reference explains this as follows:


At one time, blowups were a major consideration for joints in highway pavements. These typically occurred when incompressible materials entered unsealed joints, often in the winter when joint widths were greatest. In summer, the pavement expanded in response to daily and seasonal temperature changes. For a joint containing incompressible material, compressive stresses developed that led to failure in some cases. Properly designed pavements with sealed and maintained joints are not susceptible to blowups. True expansion joints in pavements are needed only in very unusual conditions of construction or with unusual materials.



The Guide for Design and Construction of Concrete Parking Lots (ACI 330R-01)” states that, while isolation joints are sometimes referred to as expansion joints, they are rarely needed to accommodate concrete expansion. When contraction joints are properly spaced, the use of expansion joints should be limited to the role of isolating the slab from other structures or fixed objects.10

Contraction Joints, or Control Joints are “intended to create weakened planes in the concrete and regulate the location where cracks, resulting from dimensional changes, will occur.” These are typically 1/4 to 1/3 the depth of concrete slab thickness.11

Construction joints are “surfaces where two successive placements of concrete meet. They are typically placed at the end of a day’s work but may be required when concrete placement is stopped for longer than the initial setting time of concrete. In slabs they may be designed to permit movement and/or to transfer load. The location of construction joints should be planned. It may be desirable to achieve bond and continue reinforcement through a construction joint.”12



CONCRETE JOINTING LAYOUT: RULES OF THUMB

Control joints should be spaced no greater than 2.0 times the thickness of the concrete translated to plan feet. For example, 4"-thick concrete should be jointed at 8'-0" maximum spacing. Some suggest that the thickness multiplier could be as low as 1.5, or as high as 2.5 times the thickness as a plan joint spacing rule of thumb. Larger scaled spacing may result in shrinkage cracking.

Approximate square patterns; never exceed length to width by more than two times. For example, a 2'-0"-wide band should not be jointed at more than 4'-0" on center. Long rectangular units are susceptible to mid-length cracking.

Establish a continuous network or grid. Avoid discontinuous or “T” conditions. The lateral energy and momentum of the control joint often results in a cracking extension through the “T” joint.

Avoid acute angled jointing patterns. They tend to fracture near the apex of the triangle. Seek angles at least 60 degrees where 90 degree angles are not possible.

Hit (connect joints to) all corner conditions, for example, columns, drains, and wall corners. These areas are susceptible to cracking without the use of control joints.

Avoid small pieces of concrete susceptible to cracking. These units may not hold enough mass to perform adequately. When a uniformly spaced jointing pattern results in small leftover pieces, incorporate these units to the adjoining unit by removing the joint.




Strategies


CONSTRUCTION LAYOUT COORDINATION

In developing a site layout system, it is useful to envision how the project will likely be built and how the contractor will approach the site layout. The contractor should be able to work through the Site Layout Plan sequentially, moving from one layout instruction to another. Primary organizing instructions should precede detailed instructions. Most all Site Layout plans require a beginning point, line, or similar reference, such as a point of beginning or baseline. The baseline should include a point of beginning, as discussed previously.

It is also potentially useful to determine the likely means of construction layout. Will the contractor use a laser survey system, tape-dimensioned stakes, GPS, or other method? Many contractors use sophisticated software that establishes real-time, on-site positioning between CAD drawings and GPS data bases.



LAYOUT LOGIC

The landscape architect should select a plan layout system that both works with probable construction layout systems and is fitted to the physical circumstances of the design proposal. On projects where a contractor has been selected prior to the development of Construction Documentation, coordinate these choices with him.

Develop a logical system of presenting information where the contractor is most likely to seek it. For example, locate streetscape elements from street centerline or curb line, rather than nearby buildings. Organize dimensions such that they readily relate to the fundamental organization of the design solution, for example, work from a primary organizational axis, primary building or central organizing space.

All layout should be accessible and constructible by the contractor. Sometimes landscape architects position key station points in inaccessible locations, such as in building interiors where building walls prohibit use of the point as a layout (center point of the radius in the existing building may not work). If radius center points are not accessible, consider an offset system to lay out curves. Confirm that reference points will be in place as subsequent pieces of the construction are required.

Establish dimensioning hierarchy related to construction sequencing. Sequence and hierarchy can be used to establish layout plan logic. Clearly emphasize the point of beginning or baseline with a heavier line weight and graphically distinguished line symbol.

Dimension elements from components that precede them in the construction sequence, or, ideally, from fixed components. For example, sidewalks will likely be built after roads and parking, and may be dimensioned from these components. Parking lots, however, should not be dimensioned from walks.

Review and coordinate the layout system with architect, engineer, and contractor, if possible. Confirm that layout information does not conflict or is redundant with other disciplines. Often the landscape architect, civil engineer, and architect will use different layout systems that make coordination problematic.

Dimension from structural components such as building columns where possible. These components are built at the outset and are readily available for site layout.

The contractor may require dimensions obtained from a known reference such as a road centerline, outside building wall face, or column centerline. Avoid dimensioning from hidden components such as unfinished wall faces or foundations. Do not dimension from a point that the contractor cannot access.



Civil Layout


	Roadways and parking areas are typically laid out by the civil engineer on the civil layout plan. If the landscape architect is contracted to provide layout documentation for roadways and parking areas, the documentation should utilize the following practices:

	Roadways are always laid out by centerline and stations, and combined with typical sectional dimensions or references to street sections.

	Roadway layout information shall be described in a chart. Provide the street reference number or name, curve, and tangent references (C1, C2), radius point locations, radii lengths, curve and tangent lengths, and potentially angle of curve in degrees. Chord information is not normally necessary. Provide references on plan in rectangular block. Transitions from curve to curve, or curve to tangent marked with a 1/4"-long tick, perpendicular to the curve or tangent.

	Parking areas may be laid out by combining dimensions, aisle centerlines, and potentially include coordinate points.

	Both roadways and parking areas should be dimensioned to faces of curbs.

	Parking stalls should be noted as a string of typical units, for example,  “13 Stalls at 9'-0" each.”

	Profile information, if provided, should not be completed by the landscape architect, but should be referenced on the plans.





INTERDRAWING COORDINATION

Avoid any dimensional redundancies; each component should be located by only one means. Avoid unnecessary dimensions by using “equal” or “verify” where applicable.

Guidelines: Relationships between the Site Layout Plan and Plan Enlargements:


	Do not repeat dimensions on Site Layout Plan that are shown on associated Plan Enlargement.

	Primary dimensions that extend through the enlargement area should also be shown the on the Site Layout Plan.

	The Site Layout Plan should establish the perimeter points for the Plan Enlargement area, that is, locate or position the area. The Enlargement Plan will locate components within the area.

	Do not dimension components that are dimensioned in details.

	Begin dimension(s) from known points and work to “floating” dimensions. Leave floating dimensions as verifiable dimensions. Acknowledge specified tolerances for such dimensions.

	Note that Site Layout Plans and Enlargement Layout Plans are intentionally spare graphically, as described above. Minimize textural material symbols to potentially conflict with dimensional information. Verify that primary symbols legend includes all elements shown on Enlargement Plans.

	Dimensions and layout instructions should be checked for accuracy, completeness, and coordination with other disciplines, through rigorous quality control review processes.





Example of a CD Site Layout Plan


[image:  Example of a CD Site layout plan shows survey base sheet, proposed site improvement, limits of work, site layout reference notes, traditional layout, baseline, offline and coordinate systems.]






DESIGN DEVELOPMENT SITE GRADING  AND DRAINAGE PLAN


Objective

The DD Site Grading and Drainage plan establishes primary design intent for vertical organization of the site, stormwater management, water quality measures, and protection of natural resources.



General Requirements

The Site Grading and Drainage Plan exemplifies the fundamental role of the landscape architect in shaping the three-dimensional landscape. Grading and landform manipulation are integral design tools in defining spaces, creating circulation systems, directing or screening views, and mitigating noise or other deleterious impacts. The landscape architect uses grading to establish building sites, parking areas and outdoor spaces, including recreational areas such as sports fields.

The Site Grading and Drainage Plan includes the definition of ground plane elevations, both on pavements and in landscape areas. In addition, elevations are established for all exterior stairs, ramps, curbs, walls, drainage structures and inlets, and other elements such as planters and fixed site furniture. These examples do not represent an exhaustive list, as there is a broad range of surfaces and components that require three-dimensional definition. 

The Site Grading and Drainage Plan is also used to define requirements for managing stormwater runoff, minimizing adverse impacts both on-and off-site. These impacts focus on flood control but also include water quality concerns. As global water resource depletion and contamination grow in severity and extent, the role of the landscape architect in sustainable water management is elevated. Beyond controlling stormwater runoff and flooding, sustainable water management includes groundwater recharge; cleansing stormwater from pollutants such as gasoline, oil, hydrocarbons, pesticides, herbicides, and fertilizers; and protecting existing hydrological resources and associated landscapes and habitats.

Landscape preservation and grading design are integrally related. Grading design impacts the protection of existing trees and plants, the stabilization of slopes and erosion and sedimentation control. 

As designers collaborate to achieve water quality objectives, they also find opportunities to create aesthetic amenities such as wetlands and other water bodies. If carefully designed, these systems can be designed with wildlife habitat value. The process of comprehensively addressing environmental, community and aesthetic objectives in water management is sometimes referred to as “integrated design.” For most projects, this level of attention also results in long-term economic value.

Civil engineers play an important collaborative role in grading, drainage, and sustainable water management. The landscape architect’s working relationship with the civil engineer may vary by project. The landscape architect often plays a lead design role, orchestrating the overall three-dimensional organization of the site and collaborating with the civil engineer to determine sustainable stormwater management practices. 

The civil engineer works with the landscape architect to determine viable strategies to accomplish measurable performance objectives, evaluating alternative solutions and executing the design intent. That includes hydrological modeling, for example, to determine runoff and infiltration rates and channel flows to size drainage structures, pipes, and other devices.

Specific recommendations for coordinating relationships between civil and landscape Site Grading and Drainage Plans are described below as part of the CD Site Grading and Drainage Plan.


Key Distinctions between DD and CD Site Grading and Drainage Plans

The landscape architect should be strategic in making content decisions for the Design Development documents. These guidelines suggest individual strategies for each of the DD sheets, subject to the unique role of that sheet in the design and documentation process. 

Primary relationships between the DD and CD Site Grading and Drainage Plans are summarized here:


	 The DD Site Grading and Drainage Plan should be organized as an in-progress construction document, with similar graphic and information content, albeit with considerably less comprehensive detail. 

	 The DD Site Grading and Drainage Plan includes the full development of contour-based grading improvements, including full coordination with the civil engineer, architect, and other specialists such as wetlands experts, irrigation designers, and others. 

	 The DD Site Grading and Drainage Plan includes primary or key hardscape and softscape elevations in order to establish overall intent, rather than an exhaustive collection of spot elevations as completed at the CD Site Grading Plan.

	 The DD Site Grading and Drainage Plan defines the direction and degree of slope on hardscape and softscape surfaces as a means of communicating design intent, with less emphasis on a comprehensive set of spot elevations. The CD plan may maintain slope direction and degree of slope information to reinforce intentions, but the landscape architect must confirm that slope percentages are accurately determined. By maintaining slope percentages on the CD Plan, the landscape architect can safeguard the slope requirement, even if spot elevations change. Note that contractors primarily utilize spot elevations to construct hardscape and softscape systems.

	 The DD Site Grading and Drainage Plan includes preliminary elevations for drains and other civil stormwater infrastructure but does not exhaustively resolve subgrade pipe elevations and drainage calculations completed at the CD Site Grading and Drainage Plan. The civil engineer normally maintains contractual responsibility for determining subgrade infrastructure requirements, including pipes and bottom of drainage structures.

	 The DD Site Grading and Drainage Plan includes primary intent for wall locations and heights, but it does not fully resolve the intricacies of all top and bottom of wall finished grade elevations. These elevations are resolved and documented at the CD Site Grading and Drainage Plan. The DD Site Grading Plan also includes primary elevations for other structures such as stairs, ramps, landings, and fixed seating elements. Exhaustively detailed elevations to define the intricacies of these elements are completed at the CD Site Grading and Drainage Plan.

	 The DD Site Grading and Drainage Plan addresses all primary grading relationships to proposed buildings, such as doors, landings, swales, drains and other finish grades, but refines and provides additional detail at the CD Site Grading and Drainage Plan stage.






Specific Requirements

Specific requirements are organized to first identify plan requirements, followed by a more detailed itemization of hardscape and softscape grading requirements. Grading requirements for individual components such as pavements and walls are also defined. 


Plan

The survey base sheet shows all existing conditions to remain, including above-and below-grade structures, existing rock outcroppings and boulders, pavements, plants, topography, utilities, monuments, benchmarks or other reference datum, and all legal conditions and restrictions such as property line bearings and distances, recorded easements, zoning setbacks, deed restrictions, adjacent property owners, and zoning districts if relevant to the project layout or grading. 

Do not modify base sheet to change or obscure content. It is acceptable to add overlay symbols as described below, to communicate grading intent. Distinguish existing conditions to remain from proposed improvements by graphically screening these elements to a degree that allows proposed grading and drainage improvements to read clearly.

The site survey is especially important as a base drawing for the Grading Plan. As clearing and grading operations are often among the first construction activities, it is important that the contractor understand relationships between grading work and existing conditions that will impact grading. The survey base should also include existing grades beyond the limits of the site in order to understand relationships to the project site. Water that enters or leaves the site may need to be accommodated.

All existing trees to remain, and any other vegetation that is not to be disturbed. Potential impacts from grading operations on existing trees cannot be overstated. Indicate the limits of protection, and/or reference Plant Protection Plans. No grading work should occur within the tree protection area.

Note that the survey base should to be adjusted to reflect demolition and tree removal changes to the site, that is, removed items should not appear on the base sheet.

All existing wetlands, riparian areas, and water bodies are shown with associated habitat areas and intentions for protecting these elements per requirements of the federal Clean Water Act (CWA), including state level water quality standards. Include FEMA (Federal Emergency Management Agency) designation(s), if any, for flood hazard areas.

Refer to the Site Survey/Existing Conditions Plan for detailed survey requirements.

Intended relationships between grading and proposed planting may be important. These guidelines recommend that proposed grading be shown on Planting Plans. Planting, however, should not be shown on Grading Plans, as it may obscure grading requirements.

Preliminary limits of project scope of work, as agreed by landscape architect, civil engineer, contractor(s) (if applicable), and owner are included. Note that limits of work may not coincide with property lines, for example, when areas within the property area have been designated as non-work areas. Accurate determination of limits of work requires the investigation of a number of issues that the landscape architect may not have immediate access to, including contractor staging, mobilization, construction access, traffic control, and other construction-related issues. Consequently, the DD limits of work may be revised as they are better informed at the CD phase.

Preliminary limits of grading, as coordinated with collaborating disciplines such as the civil engineer and architect. Note that limits of grading are defined as those areas outside of which no grading disturbance may take place. In general, this occurs where proposed contours meet existing contours. However, the landscape architect should carefully examine these limits as grading work does not always “end” at the most peripheral contour line that might be defined on or near the property line. Transitional grading work may be necessary between this proposed contour and any slope connections to existing grade.

Sheet matchlines, identify the relationship of the subject plan sheet to immediately adjoining plan sheets, with a label that reads “Matchline (Refer to Sheet L5-xx).” Show consistent, but minimal, dimension of work outside matchline, for example, 1” on a full-sized sheet. Overlapping will help to orient the reader to adjoining sheet relationships (see Graphic Requirements below).

Preliminary Site Grading and Drainage Reference Notes to supplement graphic instruction and General Notes. The DD Site Grading and Drainage Plan may utilize a set of initial Site Reference Notes that communicate primary, rather than exhaustively annotated intent. While the use of Reference Notes may not be fully developed, they should define key design grading intentions, for example, the importance of blending proposed with existing grades in a specific area, or the need to intercept stormwater prior to leaving the site in another area.

Example Site Grading and Drainage Reference Notes are provided here (see generic description of Site Reference Notes in Chapter 9 Key Documentation Practices). Note that these are only sample notes and do not represent a comprehensive list. They address likely topics. Therefore, they should not be used by landscape architects for project applications. The landscape architect should customize Site Reference Notes to suit individual project needs. The landscape architect should establish Site Reference Notes by following a logical order of grading operations. 






Examples of Site Grading and Drainage Reference Notes


	Existing trees to remain. Do not disturb.

	Tie into existing grade. Meet smoothly and evenly.

	Provide 2 percent maximum slope in all directions.

	Daylight pipe to existing grade.








A graphic definition of the full program of proposed site improvements, including simplified hardscape and softscape surfaces (no jointing), utility infrastructure, and existing plants to remain, all shown screened to a degree that allows proposed grading and drainage improvements to read clearly. All subgrade structures, such as parking garages and vaults, should also be shown. Site furnishings and lighting should not be shown, as they generally do not impact grading. 

Preliminary contour grading, with 1-foot contours; or 0.5 or 0.25 -meter contours at all hardscape and softscape areas, as defined in detail below. Include comprehensive plan grading for all circulation systems such as roads, vehicular surfaces, parking areas, and pedestrian paths, with profile information to follow at Construction Documentation, by the civil engineer. Note that the civil engineer typically leads DD grading of vehicular systems, including parking areas.

The plan also includes:


	Primary spot elevations at key hardscape and softscape areas as defined in detail below.

	Primary spot elevations at walls, fences, and railings as defined in detail below.

	Slope direction (indicated with arrows) and slope percentages as defined in detail below.

	Drainage structures and inlet locations, including rim elevations, for landscape architectural work areas, as defined in detail below.

	Subgrade drainage pipe locations to serve landscape drainage, with direction of flow, and connections to the civil storm drainage system. Landscape drainage areas include tree and plant pits, drains behind site walls, and other drains in landscape architect’s geographical work areas.

	Areas of cut and fill, including preliminary a Cut and Fill Volume Summary—refer to Best Practices below. Note that some landscape architects may not define cut and fill areas on issued DD documents, but rather maintain this analysis as part of their project records.



Cut and fill areas may be designated on a designated Cut and Fill Analysis to serve the DD Site Grading Plan, if the landscape architect desires to present and evaluate that information and coordinate it with the client, consultant, and government agencies.



Hardscape Grading Areas


	Finished floor elevation for every accessible level of each building or structure, and relationships to exterior grades defined at primary doors and hardscape conditions contiguous with building. The landscape architect must understand desired relationships between all finished floor elevations and adjacent exterior grades, both hardscape and softscape. Refer to Best Practices, Coordination below.

	Preliminary contour grading, with 1-foot contours; or 0.5- or 0.25 -meter contours at all paved surfaces, including plazas, sidewalks, roads, and parking areas where applicable (the civil engineer may be responsible).
 Note that the Site Grading and Drainage Plan should include only permanent grades. There may be unique circumstances where temporary grades are established, for example, for erosion and sedimentation control during construction operations. These elevations should only be shown on the Erosion and Sedimentation Control Plan and referenced on the Site Grading and Drainage Plan with a Reference Note where applicable on the plan.


	Select spot elevations at key locations, for example, all door thresholds, primary corners of spaces, parking lot corners, major grade transition areas, tops and bottoms of all stairs, key tops and bottoms of walls, rim elevations of all drain inlets, and key interdisciplinary coordination areas such as the tops of curbs and over-structure relationships.

	Spot elevations, to one-tenth foot in hardscape areas, for example, 80.4. CD plans will show spot elevations to one-hundredths in hardscape areas. Thousands and hundreds may be omitted for simplicity, for example, 5280.4 may be noted as 80.4. For metric scale plans define meters to the hundredth’s unit, for example, 1456.45.

	Slope direction (indicated with arrows) and slope percentages for all hardscape areas, for ease of review prior to Construction Documentation. Slope directions for all areas sloping in different directions, indicated with arrow(s). Slope percentages and arrows are important as a working tool at the Design Development phase to allow the reviewer to readily understand intent, rather than calculating slopes himself. 

	Typical cross-slope percentages, slope direction, and “typical” notation at all sidewalks (1.5 percent preferred) and other areas with typical, or consistently applied, slopes. Note that typical slope percentages are distinguished from unique slope percentages, which vary by area, as described earlier.

	Minimum and maximum slopes, defined for surfaces which may be approaching lower or upper thresholds, based upon industry standards, local climate, and materials under consideration. For example, if a pavement slope is graded unavoidably close to 1 percent, then note “1 Percent Minimum Slope” in this area. Or, if an ADA-accessible pedestrian ramp may be legally prohibited from exceeding a 1:12 slope, then note “8.33 Percent Maximum Slope.” 
 Landscape architects use rise-run and run-rise ratios somewhat interchangeably to define slope degree; an industry-wide protocol has not been firmly established. A “run-rise” ratio defines slope degree, for example, 3:1 where the slope rises 1 foot for every 3 feet of run. A “rise-run” ratio defines slope degree, for example, 1:12 where the slope rises 1 foot for every 12 feet of run. 

 Run-rise ratios are generally reserved for softscape slopes, for example, a 4:1 landscape slope or 1:12 ramp. Note that 1:12 reflects a rise-run ratio, reversing the typical run-rise ratio often used to define softscape slopes. Run-rise ratios, such as 12:1 are sometimes used to define hardscape slopes. Otherwise, percentages should be used to define pavement slopes, for example, 2.5 percent.

 Slope percentage identification should be noted in whole numbers, or as whole numbers followed by a decimal and 10th unit, that is, the number of feet of fall or rise in 100 feet horizontal distance. For example, a 7 percent slope should be noted as a 7 percent slope, not a 0.07 percent slope, and a seven and one-half percent slope should be noted as 7.5 percent.

 Refer to Softscape Grading Areas below for steep slope requirements


	Grade breaks or creases at pavements, clearly delineated as per graphic requirements below. Grade breaks occur on hardscape where design intent suggests a sharp change in slope percentage, rather than a gradual or rolling transition.

	Drainage structures and inlet locations, including rim elevations, for landscape architectural work areas.

	Primary subgrade drainage pipe locations, with direction of flow indicated, for landscape drains in landscape architectural work areas.

	Over-structure subdrainage elevations where hardscape is proposed over a structure such as a parking garage or other subgrade building. Usually, drainage will occur both at the finished surface level, for example,at a plaza level, and at the top of structure level. The top of structure level is the elevation at the top of an engineered structure prior to the application of waterproofing, protection and a pavement system. Note that the engineer will typically provide elevations at the top of structure, below the finished plaza level. 
In some cases the structure may be sloped to drain; in other cases it may be flat. When the structure is flat, it may be important to add a concrete topping slab, to direct water to drain beneath the pavement setting system. When water is not drained effectively at the top of structure, pavement deterioration, structural deterioration and leaking may occur. The situation is especially problematic in freeze–thaw climates, where freezing water expands and destroys pavement setting systems. The landscape architect may desire to provide elevations at the topping slab level, in order to effectively coordinate with plaza level elevations and drain positions.

While pavement system design is beyond the scope of these guidelines, over-structure pavement systems that are designed to allow the unobstructed flow of water at the top of structure level, (below finish course) such as pedestal-set pavers, often perform best.


	Select top of curb elevations, closely coordinated with civil plans. Selection may be based upon an established interval or other criteria, for example, where top of curb aligns with key sidewalk elevations.

	Roadway grading (when in landscape architect’s work scope). Accurately define road cross-section with contour signature, for example, parabolic section, tangential section, reverse crown, or cross-sloped. Curb height and the height of the crown should also be reflected in the plan contour. Include an accurate roadway swale contour signature also.





Stairs and Ramps


	Stairs: Spot elevations at top and bottom of stair run, together with a note to indicate number of risers and typical riser height, for example, “5 risers at 6 inches each.”

	Ramps: Spot elevations at top and bottom of ramp. Also define the slope percentage for the ramp itself.

	Landings: Spot elevations at each stair or ramp landing to indicate approximate level of landing.



 Note that determination of top and bottom elevations at stair and ramps requires slope calculation across any included landings. Some landings may require drains and if they do, drain elevations should be established.



Walls, Fences, and Railings

These include primary wall, fence, and railing spot elevations as defined here.


	Tops of Walls: Spot elevations at all tops of all walls at each end. Spot elevations should reflect finished surfaces. 
Where walls step, show top of wall elevations at each step, straddling the step line.

Where tops of walls slope along their length, define slope across the top of wall with a spot elevation at each end of the wall and a slope percentage across the length of the wall top.


	Cheekwalls: Spot elevation at stair or ramp cheekwall to indicate typical height above stair or ramp.

	Finished Grade at Walls: Spot elevations at finished grade of all walls at each end. 



Do not use “Bottom of Wall” (“BW”) elevations as that terminology can be interpreted variously, for example, to reflect subgrade finished veneer elevations or other structural elevations. It is recommended that “Finished Grade” (“FG”) or “Finished Surface” (“FS”) be used to define base elevations at walls. It is important that the landscape architect consistently define finished surfaces on the Site Grading and Drainage Plan, and not vary between finished surfaces and unfinished surfaces, for example, subgrade or top of the wall at the substructure.



Softscape Grading Areas


	All landform grading intentions, including measured slopes, hills, knolls, plateaus, terraces, berms, valleys, depressions, and swales, all scaled to meet spatial objectives and contextual landscape conditions. For most sites, proposed grading should be shown with 1-foot or 0.25 -meter contours.
 The Site Grading and Drainage Plan should include only permanent grades. Any temporary grading, for example, to maintain construction period requirements should be referenced on the Erosion and Sedimentation Control Plans. 


	Spot elevations, to one-tenth foot in select landscape areas. Typical locations for spot elevations in landscape conditions are listed. This list is not exhaustive.


	Tops and bottoms of slopes

	At walls, including each end and at any change in wall direction

	Rim elevations for landscape drain inlets

	High points

	Low points

	Bottom of swale elevations, at intervals

	Ridge line elevations

	Elevation(s) at tree trunks for trees in close proximity to development to be saved

	Finish grade elevations at landscape, at all building corners, and at a reasonable interval along building facades

	Finish grade at landscape areas that abut hardscape conditions, paired with hardscape elevations to define relationships, that is, whether landscape is flush with hardscape or recessed.






	Ridges, with ridge line elevations carefully determined for intended purposes. The ridge line may vary in elevation and, accordingly, should be defined with a series of high and low point elevations.

	Edge of roadway grading, for example, shoulders, swales, and slope connections to existing grades, coordinated with civil road sections.

	Drainage swales and channels, with centerlines, direction of flow, and longitudinal slope percentage indicated. 





Slopes


	Degree of landscape slope, expressed either in percentage terms, or as a ratio. Ratios describe the relationship between horizontal distance (run) to vertical distance (rise), for example, 4:1. It is most common for the run to be referenced before the rise (4:1), although “rise over run” (1:4) is also used. Rise over run is logically derived from the formula used to calculate slope percentage, as ratios may also be expressed in percentage equivalents. For example, a 1:4 (or 4:1) slope is equivalent to a 25 percent slope. Slopes should not be described in angle degrees.

	Steep slopes, indicated with note indicating maximum slope in ratio terms, for example, “Maximum Slope 3:1.” Identify precise plan limits. Steep slope on pavements should be expressed in percentage terms, for example, “Maximum Slope 4 percent.”

	Erosion control or stabilization intentions for steep or other slopes requiring protection. Include temporary or permanent seeding, mulching, sodding, ground covers or shrubs, riprap or geotextile fabric or erosion control netting. Graphically identify precise plan limits. Review soil engineering report for recommendations regarding protection or stabilization.

[image: Image described by surrounding text. ]

Sample Graphic Depicting Reference Note Indicating Stabilization of a Hillside on Site Grading and Drainage Plans



After a stabilization system is determined and engineered, documentation may be directed to one or more locations within the plan sets. Vegetative control, such as sodding, ground covers, or shrubs, should not be defined on the Site Grading and Drainage Plan, but should be shown on the Planting Plan. Geotextile and rip-rap systems may be shown on Erosion and Sedimentation Control Plan, if prepared, or on the Site Grading and Drainage Plan. In some cases, where revetments such as netting are used, these systems should be communicated on the Site Materials Plans. The Site Grading and Drainage Plan should utilize Site Reference Notes and plan symbols to define different types of erosion control.


	Top and bottom of slopes, with spot elevations, contours and Reference Notes to define design intentions for top and bottom (toe) of slope conditions. For example, these conditions may include rounding, flattening, shouldered, or shoulderless. Note the potential role of grading sections to reinforce plan intentions, as defined within these guidelines.





Drainage Infrastructure


	Drainage structures and inlet rim elevations, for work areas under  the landscape architect’s contract, coordinated with civil engineer.  Do not indicate invert elevation—civil plans should show all subgrade infrastructural requirements.

	Civil drainage structures, that is, those designed and detailed by civil engineer in his or her work scope area, shown for reference and coordinated with the civil engineer.

	Primary subgrade drainage pipe locations, with the direction of flow indicated. These include potential subdrains in planters, tree pits, and behind walls and other fixed structures. It is important that landscape subdrains be connected to the larger stormwater drainage system and coordinated with the civil engineer.





Erosion and Sedimentation Control

If a Erosion and Sedimentation Control Plan is developed, the elements listed here should be included on that plan. Temporary grading associated with the Erosion and Sedimentation Control Plan should not be shown on the Site Grading and Drainage Plan.


	Stormwater runoff control devices, for example, permanent or temporary diversion swales or ditches, retention and detention basins, sediment traps and barriers, sediment basins, silt fences, and straw bale barriers.

	Inlet protection, protecting storm drains, catch basins, and other collection devices from silt and sedimentation until the graded site is stabilized, not to be included on the Site Grading and Drainage Plan. If a Erosion and Sedimentation Control Plan is developed, these elements should be included on that plan. These guidelines reinforce the importance of consistent use of Erosion and Sedimentation Control Plans.
The logic and location of these protective devices should be derived from general construction sequencing. For example, one of first phases of most construction projects includes the protection of existing conditions and resources from the potentially damaging impacts of new construction. Accordingly, inlet protection should be documented in a location that precedes grading operations. The priority location for these devices is the Erosion and Sedimentation Control Plan, followed by the Plant Protection and Removal Plan. (if a Erosion and Sedimentation Control Plan is not included), where existing grades are defined to be protected, and last the Site Grading and Drainage Plan. Note that Erosion and Sedimentation Control Plans are typically completed by civil engineers. While inlet protection should not be shown on the Site Grading Plan, it should be referenced on either the Site Grading and Drainage Plan General Notes or as a plan-based Site Reference Note.


	Sediment basins or silt traps to prevent sediment from running off the site during and after construction, not to be included on the Site Grading and Drainage Plan. 

	Streambank, riverbank, or other water body shore protection or stabilization. Note that a variety of materials and systems are used for these purposes, including rip-rapping, boulders, geotextiles, gabions, and plants or bioengineering. Bioengineering generally refers to the use of vegetation and associated root structures to stabilize slopes. Design of these systems requires specialized expertise, such as that of a streambank stabilization expert. Often, the design and installation of these systems will require permitting from local or state agencies. Watershed data, including proposed land use changes, may be necessary as part of this process.
After a stabilization system is determined and engineered, documentation may be directed to one or more locations within the plan sets. Plants should be included on Planting Plans. Geotextile and rip-rap systems may be shown on Erosion and Sedimentation Control Plan, if prepared, or the Site Grading and Drainage Plan. In some cases, where revetments such as gabion baskets are used, these systems should be communicated on the Site Materials Plans.


	Stormwater outlet protection, protecting outlets from stormwater erosion, including velocity dissipation at pipe outfalls or open channels. Note that outlet protection and all other erosion control devices should be located on the Erosion and Sedimentation Control Plan, if that plan is prepared.  If the Erosion and Sedimentation and Control Plan is not prepared, the Site Grading and Drainage Plan should include these elements.





Water Bodies

Water body elevations at both existing and proposed static water bodies, for example, lakes, ponds, wetlands, pools, and fountains. Elevations at existing tidal water bodies should be defined on the original site survey, with both low and high tides indicated. Elevations at large, existing flowing water bodies such as rivers should also be defined on the original site survey, with elevations indicated intermittently along the river’s edge at the water level. These elevations represent water levels at the surveyed date and are subject to seasonal and even daily variation.

Elevations for designed streams and channels should be defined at either the centerline or edge, at the ground level, not water level.



Stormwater-Management Devices and Water-Quality Measures


	Detention and retention basins, with capacity requirements and volumes provided for civil review at the Construction Documentation phase.

	Stormwater infiltration and recharge devices that may clean and store water until it can percolate into the soil. Most of these devices require or at least benefit from a pretreatment system, such as a vegetated landscape area that can filter sediment, leaves, and debris. The study of infiltration devices has been particularly active in recent years, and a growing number of developers and municipalities are experimenting with these systems. Typical systems include:

	Sump/Leaky Well: A leaky well consists of a vertical perforated pipe with a lid at the ground surface and an open bottom. Stormwater enters through an inlet pipe at the top and an overflow pipe [relieves] excess stormwater. The holes in the walls and the open bottom are covered with a granular filter or other nonclogging filter to cleanse stormwater as it percolates into the surrounding soil.

Leaky wells store stormwater until it can percolate to the surrounding soil. Before entering the device, all stormwater should be filtered by a sediment trap to remove sediment, leaves, and debris. An advantage of the leaky well is that the accessible chamber allows sediment to be readily removed. Consequently,  it is more resistant to failure due to clogging.13




	Retention Trench: A retention trench consists of a trench lined with a nonclogging filter and filled with coarse gravel, and placed under a layer of sand or loam. Stormwater is conveyed to the trench via an inflow pipe after passing through a sediment trap. A perforated distribution pipe allows stormwater to percolate to the gravel. An overflow pipe directs excess flow during heavy rain to the street drainage system.
The sediment trap prevents clogging of the trench with sediment, leaves and debris, while the nonclogging filter cleanses the stormwater as it percolates from the trench to the surrounding soil. The detailed design for a retention trench can vary provided it includes the basic elements referred to earlier.14


	Infiltration Basin: An infiltration basin collects and stores stormwater runoff until it infiltrates to the surrounding soil and evaporates to the atmosphere. By removing a portion of stormwater runoff, infiltration basins reduce stormwater peak discharges and volumes to downstream catchments. They also improve the quality of stormwater discharged to the receiving environment.
 An infiltration basin is designed as a depression with grass coverage over a layer of coarse gravel surrounded by a nonclogging filter. A layer of topsoil is usually placed between the gravel layer and the grassed surface. Stormwater entering the basin is filtered to remove sediment, leaves, and debris by sediment traps, vegetated areas or specially designed gutter systems. Stormwater fills the basin and the gravel layer, percolates to the soil and overflows to the street drainage system when the basin fills.

 Infiltration basins are more suitable for larger lots where there is ample space. Their design should be well-integrated with landscape measures.15


	Bioswale: A bioswale is a linear version of an infiltration basin, but with more emphasis placed on the removal of pollutants with vegetative uptake and microbial soil action. It is often used along streets and parking areas, where vehicle impacts are addressed. The bioswale should be sized and graded by the civil engineer to optimize the collection, storage, and infiltration rates. Check dams may be used to control flow rates and improve pollutant filtration rates. 

	Rain Gardens: A rain garden is any depressed or recesses landscape area that is used to collect, clean, and recharge or reuse stormwater runoff, diverting water from impervious surfaces. Because these areas are topographically designed, they are shown on Site Grading and Drainage Plans. These areas are most desirable when they are indeed developed as gardens. Native plants are sometimes used in these gardens, as they often require less irrigation water than introduced species. Native plants are not always the best selection for Rain Gardens, as non-natives may perform better in these unique environments.

	Porous Paving: Porous paving systems allow water to move through the pavement section into the subgrade and groundwater, as opposed to running across the pavement surface. Porous asphalt and concrete systems include pore or air space within the mix design that allows infiltration through the pavement medium itself. Other pavement systems such as decomposed granite or crushed gravel allow infiltration between loosely compacted medium. Systems designed with stone or concrete unit pavers, allow infiltration through open or sand joints and setting beds. Parking areas, especially those used for overflow conditions, can be designed with porous paving to be used as a recharge/infiltration basin.






Graphic Requirements

Existing conditions, if desired may be graphically screened a maximum 50 percent of the original unaltered survey, in order to better highlight proposed grading requirements. The landscape architect may also elect to incorporate existing conditions at full value, if that better serves graphic objectives. Note that the survey base should to be adjusted to reflect demolition and tree removal changes to the site, that is, these items should be removed from the base plan.

For the base plan, utilize a greatly simplified illustration of proposed site plan improvements, with steps, walls, and other level changes. Do not include pattern symbols to distinguish materials. Proposed improvements may also be graphically screened in order to better highlight proposed grading requirements. 

Grading limit line represented by equally spaced dashed bold line, with “Limit of Grading” note. Limits of grading area may occur within the larger limit of work area. Consider screening this line to distinguish from matchlines that separate sheets.

Line-weight hierarchy, rigorously applied to distinguish grading requirements from existing conditions and other proposed improvements.

Line-weight hierarchy, lightest to heaviest:


	Screened survey base showing existing conditions, including subgrade conditions and existing elevations, both contours and spot elevations.

	Proposed improvements, such as pavements, curbs, steps, walls, and other elements.

	Graphic patterns and symbols communicating grading requirements, for example, proposed contours and spot elevations.

	Reference Notes and leader lines.




Contours

Existing contours depicted dashed and screened, as represented in original survey document (require surveyor to provide graphics as requested). Contour elevation number represented on high side of contour, reading to bottom of sheet with north up. Every fifth or 10th existing contour represented with heavier line (sites with more topography may utilize 10th interval).

Proposed contours represented as solid lines per landscape architect’s CAD standards. Contour elevation number represented on contour by using “text mask” to conceal contour, reading to bottom of sheet with north up. Every fifth or 10th proposed contour represented with heavier line (sites with more topography may utilize 10th interval). Proposed contour line weight distinguished from line weights used to illustrate proposed improvements.

Proposed contours should be shown at both hardscape and softscape areas, together with key spot elevations as defined under Specific Requirements above.

Areas of cut and fill, if included, defined and distinguished with simple tone symbol and Reference Note indicating intent.



Spot Elevations

Existing Spot Elevations to be maintained (no adjustments to existing grades) noted within parentheses next to + defining precise location of elevation, for example, + (89.35).

Proposed spot elevations with prefix per standard abbreviations as noted below. Use “text mask” to hide plan graphic. Include “+” precisely at location of proposed elevation. Avoid the use of leader lines unless absolutely necessary due to plan graphic circumstances. Do not include arrow head at end of leader line.


+ TOC 89.35–Top of Curb (occurs at high point of curb section, most likely at back of curb)

+ BOC 89.35–Bottom of Curb (occurs at flow line/low point of gutter or roadway surface)

+ TW 89.35–Top of Wall (occurs at highest point of wall top or cap, for example, crown, ridge or cross-slope)

+ FS 89.35–Finished Surface (used for paved areas)

+ FG 89.35–Finished Grade (used for landscaped areas)

+ TS–Top of Step (occurs at nose of top tread, or back of top tread)

+ BS–Bottom of Step (occurs at finished surface where pavement meets first riser)

+ TR–Top of Ramp (occurs precisely at crease/change in slope from ramp to flatter area)

+ BR–Bottom of Ramp (occurs precisely at crease/change in slope from ramp to flatter area)

+ TF–Top of Footing

+ BF–Bottom of Footing (if footing elevations are used, it is preferable to establish bottom of footing to ensure frost depth)

+ HP–High Point (used for true high points, that is, where all immediately surrounding grades occur lower)

+ LP–Low Point (true low points should generally not occur without a drain inlet of some sort; false low points are often labeled, but will actually occur with outfall)

The use of a rectangular box around proposed spot elevations may be useful to distinguish proposed elevations from existing, but may not always be graphically practical, for example, where a large number of spot elevations occur in close proximity. Evaluate this option prior to full development of Construction Documents.





Softscape Grading 

Swale centerline represented per the landscape architect’s CAD standards, including an arrow indicating the flow direction, and a slope percentage indicating minimum or maximum slope.

Slope directional arrows per the landscape architect’s CAD standards, and requirements below, with percentage noted to tenths, for example, “1.4 percent,” and the note “MIN.” (minimum), “MAX.” (maximum) or “TYP.” (typical).



Hardscape Grading

Grade break line at hardscape areas represented with dashed line and labeled with note parallel to dashed line to read “grade break/change in slope percentage.”




Best Practices


Design


DETERMINE THE POSITION AND ROLE OF THE PROJECT IN THE LARGER WATERSHED

Every site, regardless of its size, should be studied and designed within the context of the larger watershed. Each site will impact and be impacted by that watershed. Each site plays a cumulative role in the performance of the larger watershed within which it is located.

In examining the site and its context, the landscape architect should (1) determine any regulatory requirements affecting the site design, (2) determine any regional stormwater management practices and the site’s role in upholding those requirements, and (3) determine upstream implications for grading, stormwater management, and water quality strategies.



RESPECT NATURAL DRAINAGE PATTERNS

Natural drainage conditions represent a key determinant of a healthy and sustained landscape habitat. The landscape architect should carefully define existing drainage conditions and associated drainage patterns not to be disturbed. Work with existing drainage patterns as much as possible so to maintain hydrological, landscape, and habitat conditions.16

Verify that existing drainage patterns, water channels, and water bodies are allowed to continue their predevelopment function.



BASELINE CONDITIONS

The rate of stormwater runoff after construction should not exceed preconstruction (predevelopment) rates. In some cases, such as on brownfield and urban sites, lower runoff rates (lower than preconstruction) may be targeted in order to improve existing conditions.

The site survey should be used to summarize the site stormwater runoff and infiltration conditions as a baseline against which to develop and evaluate development proposals. Cover types should be defined on the survey, including impervious and porous surfaces. Proposed development should not result in runoff rates that exceed those on existing site conditions. In cases where existing site conditions are heavily covered with impervious surfaces, it may be desirable to improve the overall infiltration rate of the site with proposed development.



FLOOD CONTROL AND OFF-SITE IMPACTS

The Site Grading and Drainage Plan should be designed with a stormwater overland release that safeguards inhabited buildings from flood damage potential. The overland release should be designed to address a storm drain system that fails from a specified storm event, most likely a 50- or 100-year event. The overland release will collect water before it reaches the finished floor elevation of buildings, or even as much as 1 foot below those elevations. This device(s) should be established at the Design Development phase for review and costing.

No grading work should occur beyond property line. Existing drainage patterns on adjoining sites should not be impacted by grading or other grading-related improvements on the subject site. That is to say that existing drainage patterns or improvements should not be modified to increase runoff volumes or rates to adjoining sites. No grading or other obstructions should be created on the subject property so to impede flow from adjoining properties.



POROUS PAVEMENTS

In developing grading and drainage intentions, the landscape architect should consider the impacts of impervious pavements and opportunities to utilize porous pavements such as decomposed granite, gravels, porous concrete and asphalt, and unit paving systems with open joints.

Landscaped ground planes, especially those with multiple plant layers and stories, are less susceptible to fast, high-volume runoff as they are able to absorb and intercept more rainfall. Most site development requires some combination of pavements and landscape areas. In order to maximize the potential for infiltration the Grading and Drainage Plan may be designed so that runoff from impervious surfaces (pavements) is directed to pervious areas (usually landscapes), where it can be slowed and infiltrate. Sites with steep slopes and high percentage of impervious cover are more susceptible to fast, high-volume runoff.



WATER QUALITY 

In the United States, the Clean Water Act enacted by Environmental Protection Agency establishes regulations to mitigate both point and nonpoint source pollution. EPA studies have suggested that the majority of water pollution is derived from nonpoint sources. Nonpoint sources include sediment, excess nutrients and associated oxygen depletion, heavy metals, chemicals, pathogens, and even thermal pollution.17

Nonpoint water pollution is generally defined as that pollution which comes from diffuse sources and which is “[carried] by rainfall or snowmelt moving over and through the ground. As the runoff moves, it picks up and carries away natural and human-made pollutants, finally depositing them into lakes, rivers, wetlands, coastal waters and ground waters.”18

While the landscape architect is not usually trained explicitly as an environmental scientist, she can play a leadership role in potentially addressing these issues. Currently this role is underutilized. If the landscape architect is in a position to do so, she can lead initially by establishing an interdisciplinary consultant team well versed in the rapidly evolving knowledge base associated with water-quality protection. This team may include environmentalists, agronomists, habitat experts, and civil engineers.

Preliminary stormwater quality treatment systems should be defined within the DD documents. If structures are included as part of these systems, these elements should be defined on the landscape architect’s Site Materials Plans. Otherwise, the civil engineer should define requirements within civil plans and details.



SPACEMAKING

Grading definition must support the architectural and spatial objectives of the project. Views, movement, and sequence, and spatial relationships are defined as much by grading decisions, as they are by other compositional efforts. Prior to moving into grading Construction Documentation, Design Development decisions must be evaluated with three-dimensional models and other visualization techniques.

Grading plans must be developed together with grading sections to properly study vertical relationships. Grading sections should be drawn at key plan areas. Specific criteria should be developed and evaluated with use of the sections. Maximum slope criteria should be used to make decisions regarding walls, steps, and other devices. After sectional criteria and associated conclusions have been made, these conclusions can be applied to the site plans and Site Grading and Drainage Plans.

Study and document as necessary all typical three-dimensional conditions, for example, planters, ramps and site walls, stairs, and cheek walls. Utilize axonometric or multiple elevation drawings.




Coordination 


GEOTECHNICAL

A Geotechnical Soils Report should be prepared for the project. The Soils Report will include recommendations for grading and drainage, amongst other analyses and recommendations. The licensed geotechnical engineer who prepared the Soils Report should review the Site Grading and Drainage Plan and determine if he or she finds it in conformance with the report's recommendations. Any edits suggested by the geotechnical engineer should be incorporated in the CD Site Grading and Drainage Plan.



SITE MATERIALS 

Coordinate the Site Grading and Drainage Plan with the development of the Site Materials Plan in order to determine pervious surface coverage requirements. That determination should be derived from specific groundwater recharge objectives. Soils information will be important to the determination of runoff and infiltration rates. 



PLANTING

Coordinate the Site Grading and Drainage Plan and associated stormwater management and recharge intent with development of the Planting Plan. Plants can play a significant role in slowing and cleaning water. 

Conduct a preliminary “building walk around” with project architect to establish grade relationships with all building entry/exits, foundation conditions, façade finishes, and roof drain locations.



CIVIL WORK

Conduct a preliminary drainage systems review with the project civil engineer to establish relationships with all catch basins, storm drains, subdrains, and so forth.

Overlay the Site Grading and Drainage Plan(s) with utility plan to evaluate utility elevations, both surface and subgrade, and identify any plan locational conflicts.

The use of rip-rap should be carefully evaluated as part of civil runoff and erosion control calculations. Alternatives may be investigated, unless the rip-rap is intended as a project aesthetic. 

Conduct a comprehensive grading coordination session with the civil engineer to review proposed grades and interface between site and civil work, for example, between vehicular systems designed by the civil engineer and pedestrian systems designed by the landscape architect.

Final Grading and Drainage Plans may be completed by the civil engineer for on-grade conditions and mechanical or structural engineer for on-structure conditions. Verify with local building departments and state licensure boards whether engineer stamps will be required. If engineering stamps are not required, the landscape architect may complete final Grading and Drainage Plans.



MUNICIPALITY

Prior to issuing a grading permit, some municipalities may require that the developer or contractor submit an Erosion and Sedimentation Control Plan for review and approval by the city engineer. A stormwater Pollution Prevention Plan (SWPPP), as required by the National Pollutant Discharge Elimination System (NPDES) may also be required. The Site Grading and Drainage Plan, SWPPP and ESC plan should be well-coordinated. Even if these documents are not officially required by the reviewing agency, it is recommended that the landscape architect or civil engineer complete each of these plans in order to responsibly address the issues. These plans should be well developed during Design Development and reviewed for preliminary compliance prior to the development of Construction Documents.




Technical


BUILDING CODES

Check code and agency requirements. Check requirements for contour interval and other requirements. Check maximum slopes at pavements, landing requirements with the interval, maximum level change, and the associated guardrail requirement. Municipal requirements may vary from ADA requirements.



AMERICANS WITH DISABILITIES ACT OF 1990 (ADA)

Landscape architects should become familiar with the latest edition of the U.S. Department of Labor, federal code requirements associated with ADA for exterior site development. This civil rights law prohibits discrimination based on disability. Title II, as administered by the U.S. Department of Justice, provides guidelines for promoting equal opportunity accessibility on all public projects. The U.S. Department of Transportation provides guidelines associated with public projects receiving federal funding and public transportation, for example, highway, railway, and bus transit projects.

Additional codes and guidelines may be applicable, including local building codes which may include adapted accessibility requirements, the Architectural Barriers Act of 1968 for projects receiving federal funding, and the Fair Housing Act for projects associated with multifamily housing. Landscape architects should consult with their local jurisdiction building department official or state code enforcement officer as necessary to determine which regulation is applicable. 



SOILS

Site soils’ testing is typically completed by a geophysical engineer. The landscape architect should utilize the analysis for both grading design and structural design, including pavement systems. Also, boring data should be used to inform grading design, for example, soil composition and suitability, and depth to bedrock, hardpan conditions, and groundwater. The Grading Plan should be derived, in part, from these conditions. Review the soils report for specific recommendations, for example, minimum slopes away from buildings, minimum and maximum degrees of slope, erosion parameters, and drainage needs in plant pits.

All proposed hardscape and landscape should slope away from buildings, as per specific requirements defined in the soils report. Any drainage that must slope toward building, for example, to a trench drain, should be reviewed by civil and structural engineers.

Consider subsurface drainage in tree pits and in planted areas near structures or paving. Subsurface drainage is used when soil conditions do not allow satisfactory drainage within planting pits or trenches. Poor drainage is especially detrimental to the health of most tree species.

The preservation of existing soils should be considered with Grading Plans, to benefit existing plants, maintain natural runoff and infiltration rates, and minimize costs associated with replacement soils. Proposed planting soils should be considered, in part, for their ability to maintain natural infiltration rates and minimize downstream impacts.



EARTHWORK BALANCE

Prior to moving from Design Development to Construction Documentation, determine the volumes of soil to be moved. Establish a strategy to balance cut and fill unless circumstances warrant otherwise. The cost of moving existing soil at the site is about 1/6th that of importing soil and about 1/3rd that of exporting soil, unless the export material may be sold. Soil importing may also be undesirable due to complications that result from mixing different soil types.



TREE PRESERVATION

Grade to protect existing trees. Existing trees absorb carbon dioxide and other pollutants and provide habitat, erosion control, shade, and aesthetic value. Trees add financial value to sites. Even subtle grading around existing trees may severely impact these trees. Avoid grading changes within the drip line of existing trees. Cutting within the drip line, even if only several inches, creates very damaging impacts to surface-absorbing feeder root systems. Filling, when absolutely necessary, can be accommodated to a modest degree with use of selected construction details such as tree wells, compaction-reducing grade beams, and aeration and drainage systems.



HARDSCAPE DRAINAGE

Show the crown or cross-slope for positive drainage on all components, including walks, ramp landings, stair treads, and wall caps (on details). Maintain a 1/4"/LF cross-slope on stair treads and wall caps. Maintain a 1.5 percent to 2 percent cross-slope on sidewalks and ramp landings.

Utilize planar or sheet drainage, at a uniform cross-slope where possible. Use a planar strategy in lieu of use of multiple drain inlets where ground plane pitch varies up and down and is visually and functionally disturbing. Paved areas generally look best when they are designed to be visually free of varied slopes, creases, and irregular warping, and when they are designed to sheet flow in a simple plane to a drain inlet or planting area.

Minimize large sheet flow drainage across frequently used walk areas, especially in climates with freezing conditions. In areas that utilize snowmelt systems, do not allow flow from snow-melted areas to re-freezing conditions at non-snow-melted areas. Ice damning will occur at these transition areas. Snow-melted areas should be drained internally to drains within snowmelted area, and disposed below grade.

Over-structure construction liability issues are significant. The landscape architect should generally not provide documentation for the structure or topping slab below the protected waterproofing system. Grading information for the top of structure should be provided by the engineer, but rigorously coordinated with the landscape architect. Top-of-structure grades should be reviewed to confirm depth of section for proposed improvements, proper slope to subdrains and relationships to surface slopes.



GREEN ROOFS/ROOF TOP PLANTING

A variety of green roof design and technical issues should be addressed and documented by the landscape architect, some of which should be communicated on the Site Grading and Drainage Plans. The landscape

 architect should consult with other manuals for design and construction best practices. Typical issues and documentation requirements include:


	Depth of section from finish surface to top of structure (Grading Plan and Details)

	Waterproofing and protection systems (details and specifications)

	Surface and subsurface (top of structure) drainage system (Grading Plan, details, and specifications)

	Proposed plants and soil medium (Planting Plan, Soils Plan, details, and specifications)

	Irrigation system (Irrigation Plan, details, and specifications)



Rooftop landscapes require that surface runoff is captured in either landscape area drains or hardscape inlets connected to the building drainage system. Subsoil planter drains should also be connected to the building drainage system. These efforts require a thorough collaboration between the architect, structural engineer, MEP consultant, civil engineer, and irrigation system designer.



GRADING AT PEDESTAL PAVING SYSTEMS

This is a specialized paving system that “floats” above a subslab and is typically a flat, that is, 0 percent slope, surface. Surface water percolates through open joints in the paver system to a subslab drainage system below, sloped over a structure or roof system. This system is waterproofed, with drainage inlets at the subsurface level. The landscape architect should consult with pavement, waterproofing, and drainage manufacturers in detailing and specifying and implementing a pedestal system. For documentation purposes, it is important to understand the following components:


	Depth of system section from finish surface to top of subslab below

	Type of pedestal system and subslab below

	Type and size of pavers and joint size

	Type of waterproofing and extent of roof drainage system, if on building or structure

	Layout of proposed subslab drainage system 



The landscape architect should verify that surface runoff can be adequately captured in the subslab drainage basin. The sizing of the subslab drainage system should accommodate a major, for example, 10-year, 100-year, or other, storm event as directed by local jurisdiction

 guidelines. The landscape architect should work closely with the civil engineer to ensure that the proposed grading and drainage is in compliance with all applicable codes and meets the requirements of the civil engineer’s drainage requirements. 



EFFECTIVENESS OF DETENTION AREAS

Note that the cumulative effectiveness of detention and retention basins in the larger watershed is subject to debate. In “The Failure of Detention and the Future of Stormwater Design,” Bruce Ferguson made the following argument:19


Uniform on-site detention does not work. It does harm. It should not be practiced. It has no favorable effect on base flows, usually does nothing for water quality and fails to fulfill its single explicit purpose of controlling floods. All over the eastern half of the United States, and in many areas of the West as well, state and local governments require developers to reduce the peak stormwater discharge rate during a defined design storm to its predevelopment level. The intent of this practice, which we can call uniform on-site detention, is to limit downstream flood damage that would otherwise be aggravated by urban impervious surfaces. To comply, a detention reservoir is built on every development site. For two decades or more, the apparent solution to the stormwater problem has been a hydraulic equation to comply with a detention ordinance.

The result of uniform on-site detention is a proliferation of small detention basins distributed randomly over urbanizing watersheds. The basins occur on some tributary systems and not others; they occur on some main channels and not others; they occur in some places where there were never any streams at all. In Atlanta there are more than 10,000 basins now; there are places, where, it is said, you can step from one basin to the next.

Any properly designed, constructed and maintained detention basin, considered in isolation, reduces the peak rate of flow at the point of discharge. But the effect of uniform on-site detention, practiced in a large watershed over a period of years, can be evaluated only where the outflows of randomly located basins accumulate in receiving streams. When evaluated this way, uniform on-site detention is a failure.

A detention basin does not eliminate runoff, it only delays it. The total volume of discharge from a basin during a storm is the same as the inflow, but the discharge comes out with a later, lower peak and a much longer trailing flow. When the flows from different tributaries join downstream, there is nothing to prevent their volumes from combining to produce peak rates greater than predevelopment peaks, and even greater than the developed watershed would have experienced without the basins.



As an alternative to detention basins, a municipality can collect stormwater impact fees from developers and use them to construct regional reservoirs, designed and operated as public amenities. Selective planning of publicly financed reservoirs led to effective flood control for the Miami River in Ohio 75 years ago.

[Another] way to accomplish these ends is to use infiltration basins as mediators of stormwater flows and quality. Such basins capture stormwater and store it until it can seep into soil voids, returning rainwater to the path it took before development occurred. When water returns to the surface, it is part of the stream’s base flow, not the original storm flow. Infiltration, then, uses the soil to reduce floods and sustain base flows in groundwater and streams.20




Strategies


ITERATION AND QUALITY CONTROL

Grading plans are never completed in final on the first try. More than any other aspect of the landscape architect's work, Grading Plans must be iterated as a trial-and-error process. On some occasions, only minor revisions will need to be made. More commonly, Grading Plans will need to largely be rethought after the initial pass. It is important to cycle through this process during Design Development.

Confirm that contours and spot elevations represent intended 3-D forms with use of sections and three-dimensional models. Study and document as necessary all typical three-dimensional conditions, for example, planters, ramps and site walls, stairs, and cheek walls. Utilize axonometric or multiple elevation drawings.

Be strategic with select use of spot elevations at hardscape areas, for example, identify elevations at primary corners, areas of building interface and drains. Avoid excessive use of spot elevations until DD Plans are complete.

 Conduct an explicit and comprehensive grading coordination session with the architect and civil engineer by “walking around the building” to review proposed grades and relationships to architectural facades, including material relationships, foundation cover and waterproofing requirements. Conduct a similar review with civil engineer at interface between site and civil work, for example, at back of curb area.

Final grading and drainage plans may be completed by civil engineer for on-grade conditions and mechanical or structural engineer for on-structure conditions. Verify with local building departments whether engineer stamps will be required. If engineering stamps are not required, then the landscape architect may complete final grading and drainage plans. State-based professional licensure laws for landscape architects and civil engineers may dictate these requirements.



METRICS


	All grading must meet local codes and performance requirements. Determine these requirements prior to any grading work.

	Grade to conserve water by promoting infiltration and recharge. 

	Verify that existing grades are met at the property line and that excess drainage is not diverted across the property line.

	Verify that existing drainage patterns, water channels, and bodies of water are allowed to continue their predevelopment function.

	Determine site-specific minimum and maximum grades in swales, based upon soil percolation rate, precipitation conditions, pedestrian relationships and drain spacing. Intermediate drains along the swale centerline may allow a gentler slope. Consider subsurface drainage (matting) at swale centerlines to expedite absorption. Determine need for rip-rap or other systems to slow runoff and reduce de-sedimentation.

	Establish minimum and maximum allowable slopes on landscape.



Suggested Ranges21





	Planted fill slopes
	2:1 maximum, 3:1 desirable



	Planted cut slopes
	1½:1 maximum, 2:1 desirable



	Turf slopes mown by small mowers
	3 ½:1



	Turf slopes mown by small sulky type mowers
	4:1



	Turf slopes mown by tractor drawn gang mowers
	5:1



	Turf slope minimum
	2 percent for positive drainage






 Maintain pavement slopes between 1 percent minimum and 3 percent maximum. Seek 1.5 percent to 2.0 percent pavement slopes. Determine ideal pavement slope as derived from pavement type and associated roughness, percolation capability, freeze–thaw factors and construction tolerances. Slopes that fall below minimums will not drain well. Slopes that exceed maximums may be awkward for pedestrians. Slopes above 3.5 percent are perceived as ramps but are not officially classified as ramps until they exceed 5 percent.

Suggested Slope Minimums






	Cast-in-Place Concrete
	1.0 percent minimum



	Asphalt
	1.5 percent minimum



	Concrete Unit Pavers
	1.25 percent minimum



	Stone Pavers, Smooth Finish
	1.5 percent minimum



	Stone Pavers, Irregular Finish
	1.75 percent minimum






Evaluate these slope recommendations as a team by reviewing as-built field conditions, with measured attention to specific slope percentages. Identify parameters for specific project circumstances.

Roadway and pedestrian circulation design parameters:

Suggested maximum slopes22





	Primary roads in snow country
	7 percent



	Short drives
	20 percent



	Standard roads
	17 percent



	Standard pedestrian walkways
	3.0 percent



	Short pedestrian walkways
	3.0 percent to 5.0 percent



	Handicap ramps
	5.0 percent to 8.33 percent






Suggested Grading Standards23





	Type of Use
	Desirable Range



	Public Streets
	1–8%



	Private Roadsides.
	1–12%



	Service Drives
	1–10%



	Loading/Unloading Areas
	1–3%



	Parking Areas
	1–5%



	Walks
	1–4%



	Grassed Swales
	1–50% (2:1)



	Terrace and Sitting Areas
	1–2%



	Grassed Banks
	4:1



	Planted Banks
	2:1



	Play fields
	2–3%



	Game Courts
	0.5–1.5%








Example of a DD Site Grading and Drainage Plan


[image:  Example of a DD site grading and drainage plan shows survey base sheet, limits of work, proposed site improvement, preliminary site grading and drainage reference notes, and preliminary contour grading with many other details.]






CONSTRUCTION DOCUMENTATION SITE GRADING AND DRAINAGE PLAN


Objective

The CD Site Grading and Drainage Plan comprehensively defines construction requirements for the vertical organization of the site, stormwater management, water-quality measures, and protection of natural resources.



General Requirements

While the DD Site Grading and Drainage Plan carries broad responsibility to define the three-dimensional landscape and the management of stormwater, the CD Grading and Drainage Plan requires a rigorous execution of these ideas. A well-executed Site Grading and Drainage Plan requires extensive analysis, iteration, coordination and quality control. The plan must be developed together with the civil engineer, architect, irrigation designer, and other disciplines with site infrastructure needs.

Primary requirements of the plan are listed:


	Execute all stormwater management objectives, including infiltration and groundwater recharge intentions, and flood control.

	Locate and define elevations for all drainage structures and devices.

	Define all water-quality cleansing devices.

	Define elevations for all soft-and hardscape surfaces, including walls, steps, ramps, and curbs.

	Define ground floor elevations for all buildings and structures.

	Define vertical control for all circulation systems.

	Define all slope stabilization devices.

	Define limits of grading in order to protect existing trees and plants, hydrological resources, and associated landscapes and habitats.




Relationships between Civil and Landscape Site Grading  and Drainage Plans

Note that in many cases, the civil engineer will develop a companion Grading Plan, which includes detailed grading and drainage information such as roadway and parking area grading, and drain pipe locations and elevations. Relationships between Grading Plans prepared by the landscape architect and associated Grading Plans prepared by the civil engineer are not always clear, nor well coordinated. In many cases, the two drawings show redundant and conflicting information.

Landscape architects participate in the development of Grading Plans in order to maintain their lead role in the design of the three-dimensional site and accomplish stormwater management and water-quality objectives. Civil engineers require a role in the development of Grading Plans, as they are responsible for horizontal and vertical control of automobile circulation systems and utility infrastructure, including stormwater and drainage systems.

If Grading Plans are to be developed by both the landscape architect and civil engineer in order to serve their individual responsibilities, several recommendations are made to establish clear relationships between these two closely related documents and eliminate redundancies:


	Establish a clean and simple geographical division between the two work areas, for example, the landscape architect may be responsible for all work from the back of curb to the building face and the civil engineer may be responsible for all work inside the back of curb, including roads and parking areas.

	Both the landscape architect and the civil engineer should show all combined surface drainage structures in plan, for example, inlets, area drains, catch basins, trench drains, manholes, and other related structures. The civil engineer should define all surface and subgrade invert elevations for these structures in his or her work area and the landscape architect should define elevations for all drains in his or her work area. The landscape architect shall not duplicate civil elevations, but should reference the Site Grading and Drainage Plan prepared by the civil engineer.

	The landscape architect should show all landscape subdrain pipes, for example, in planters and tree pits, with invert elevations and/or slope direction. Connections to the primary civil stormwater drainage system shall be shown on both the landscape architectural and civil plans.

	If required by the municipality governing the approval of the project, the Site Grading and Drainage Plan may need to be prepared by a licensed civil engineer. If so, the civil engineer’s certification stamp will be required on this sheet. In this case, the landscape architect and civil engineer may decide to consolidate all grading information in a single plan. That will require rigorous collaboration and coordination, but will likely lessen potential conflicts that occur between two Grading Plans.






Specific Requirements

Specific requirements are organized to first identify plan requirements, followed by a more detailed itemization of hardscape and softscape grading requirements. Grading requirements for individual components such as pavements and walls are also defined. 


Plan


	Final limits of project scope of work, as agreed on by the landscape architect, civil engineer, contractor(s) (if applicable) and owner. 

	Final limits of grading, as coordinated with collaborating disciplines such as the civil engineer and architect.

	Final Site Grading and Drainage Reference Notes, describing specific intentions or requirements, for example, “Confirm grade at existing pavement prior to placing proposed concrete.” 

	Identification of existing utilities to remain that are to be kept in service, and/or coordinate such information with the civil engineer. Note that utility information is also included on the Site Demolition Plan and civil infrastructure plans, and is recommended on the Grading Plan to alert contractors to subgrade conditions that may impact grading operations.

	Comprehensive final contour grading, with 1-foot contours, at all hardscape and softscape areas as defined in detail below. Note that the civil engineer typically executes the CD grading of vehicular systems, including parking areas. On projects with minimal slope across the project site, 1/4-foot contour intervals may be required.

	Exhaustively defined spot elevations on ground surfaces as defined in detail below.

	Exhaustively defined spot elevations at walls, fences, and railings as defined in detail below.

	Locations and elevations of all drainage structures, including both rim and invert elevations, for drains within the landscape architect’s geographical work areas.

	Subgrade drainage pipe locations and elevations to serve landscape drainage, with direction of flow, and connections to the civil storm drainage system. Landscape drainage areas include tree and plant pits, drains behind site walls, and other drains in the landscape architect’s geographical work areas. 





Hardscape Grading Areas

Comprehensive and final spot elevations at the following locations: all building door thresholds, all corners of spaces and areas, grade transition or crease areas, tops and bottoms of all stairs at both lateral sides of stair, tops and bottoms of walls, rim elevations of all drain inlets, and key interdisciplinary coordination areas such as tops of curbs and over-structure relationships.

Spot elevations, to one-hundredths in hardscape areas. Thousands and hundreds may be omitted for simplicity, for example, 5280.45 may be noted as 80.45. For metric scale plans define meters to the hundredth’s unit, for example, 1456.45. The Site Layout Plan, which defines the horizontal organization of the site development, will also be developed to the hundredth’s unit, or in fractions of inches.

Spot elevations at all building entrances, at both sides of entry threshold if sloped across face of building. Exterior finished grade should generally be positioned 1" minimum below interior finished floor elevation, for flood protection. Note that a 1/4" threshold is typically provided at entrances for accessibility compliance. Otherwise the landscape architect should review local conditions to understand water, snow, other environmental conditions that may influence relationships between interior and exterior elevations.

Spot elevations at all high and low points, with HP and LP designations.

Spot elevations at all changes of pitch or gradient. Change of pitch on pavements (crease) indicated with plan symbol to precisely define crease location (dimensioned if necessary), and percentage slope at each of two planar surfaces. Note that a 1/4" threshold is typically provided at entrances for accessibility compliance. Otherwise the landscape architect should review local conditions to understand water, snow, other environmental conditions that may influence relationships between interior and exterior elevations.

Spot elevations at all area corners, including those at paved areas, ramps, parking areas, building corners, and landings. A corner is defined as any area defined by two edges, for example, a ramp or stair landing area would likely include four corners.

Spot elevations at all architectural columns at all column corners, and at other architectural components that intersect with the ground plane.

Top of curb elevations at 50-foot maximum intervals, closely coordinated with civil plans. Overlay civil plans at final quality control review to confirm no discrepancies. Do not show flow line elevations; these elevations are provided by the civil engineer.



Stairs & Ramps

Stairs: Spot elevations at top and bottom stair treads, at both sides of stair span. If grade at bottom riser is sloped, indicate bottom of step elevation at each side of stair span. Do not include spot elevations on each intermediate step, but include a note to indicate number of risers and typical riser height, for example, “5 risers at 6 inches each.” Coordinate plan elevations with stair sections. Spot elevations should not be included on stair sections. Spot elevations should only be included in one location, on the Grading Plan. Stair treads to be sloped at 1/8"/LF or 1/4"/LF, depending upon tread material and climate conditions. Do not indicate tread cross-slope on plans, but include on stair sections/details as a typical note.

Ramps: Spot elevations at top and bottom of ramps, on both sides of ramp width.

Maximum allowable slope percentage shown on ramp, for example, “8.33 Percent Maximum Slope” or “Pitch at 1:12 Maximum.”

Landings: Spot elevations at all stair and ramp landings, in all corners. Indicate cross-slope percentage and direction at landing (1.5 percent preferred, 2 percent maximum).



Walls, Fences, and Railings

Comprehensive wall, fence, and railing spot elevations are included, as defined here.

Tops of walls: Spot elevations at all tops of walls and fences. Spot elevations reflect finished surfaces. At flat walls, include spot elevation at each end of wall. For stepped walls, include spot elevation at each end of flat segment, with paired elevations straddling step. Step indicated with line weight matched with wall perimeter. For sloped walls, include spot elevation at each end of sloped segment, with the word “slope” noted between spot elevations. Note that all walls and steps must be fully elevated (drawn in elevation) in order to clarify grading relationships and other design intentions.

At retaining walls, include grades both at back and front of wall. If grade at back of wall is consistent, indicate typical relationship to top of wall in wall section detail. If grade at back of wall varies, indicate elevations in plan at regular interval.

Do not indicate cross-slope at wall caps on plans, but include on wall sections/details as typical note.

Finished grade at bottoms of walls: Spot elevations at finished grade or finished surface at walls, at all end points, changes in wall direction (corners), and along wall length at 30 feet maximum intervals.

Cheekwalls: Spot elevation at intervals along stair or ramp cheekwall to indicate the height above a stair or ramp, and locations where wall slope changes.



Softscape Grading Areas

Spot elevations, to one-hundredths in select landscape areas. Typical locations for spot elevations in landscape conditions are listed. The list is not exhaustive.


	Tops and bottoms of slopes

	Finished grade at walls, at each end and at any change in wall direction

	Rim elevations for landscape drain inlets

	High points

	Low points

	Bottom of swale elevations, at intervals

	Ridge line elevations, at intervals if sloped

	Elevation(s) at tree trunks for trees in close proximity to development to be saved

	Finish grade elevations at landscape, at all building corners, and at a reasonable interval along building façades

	Finish grade at landscape areas that abut hardscape conditions, paired with hardscape elevations to define relationships, that is, whether landscape is flush with hardscape or recessed



Drainage swales and channels, with centerlines, direction of flow and longitudinal slope percentage indicated. Define accurate contour “signature” to reflect the shape and dimension of swale, for example, “U,” “V,” or a trapezoidal condition. While most all swales should be engineered for capacity and erosion resistance, swales may not need to be designed with an “engineered” cross-section, for example, when a naturalized look is desired. Include any swale lining requirements such as vegetation, geotextile fabric or riprap. See Streambank, Riverbank, or other Water Body Shore Protection or Stabilization in preceding text: Grading and Drainage Plans, Design Development, Specific Requirements. Note that detail keynote references, section references, or civil detail references (if the swale is engineered) should be located on the Site Materials Plan. Detail references for grading cross-sections, however, should be located on the Site Grading and Drainage Plan.



Slopes

Degree of landscape slope is generally not used on Construction Documents. Degree of slope is provided at the Design Development phase for informational purposes, to allow the reader convenient access to this information. At the Construction Documentation phase, contours and spot elevations are used to define slope requirements, with the exception of steep (maximum) slopes, as was defined in the Design Development Grading and Drainage Plan section earlier.

An alternative approach to degree of slope is offered: slope arrows, slope percentages, and slope ratios indicated in DD documents should be maintained and supported by additional spot grades as indicated herein. Slope percentages should be provided on hardscape surfaces to reinforce intent with spot grades, while slope ratios, for example, 4:1, 1:12, and so on should be provided on all ramps and embankments/hillsides to indicate desired intent. 



Drainage Infrastructure

Comprehensive subgrade drainage and pipe locations, for landscape areas, with direction of flow and minimum slope indicated. These include potential subdrains in planters and tree pits; under sports fields, active lawns, or play areas; and behind walls and other fixed structures. It is important that landscape subdrains are connected to the larger stormwater drainage system and coordinated with the civil engineer.



Erosion and Sedimentation Control

Erosion control or stabilization requirements for steep or other susceptible slopes requiring protection. Depending upon the nature of these requirements documentation should be included on the Site Grading and Drainage Plan, Erosion and Sedimentation Control Plan, Site Materials Plan, or Planting Plan. Refer to Design Development Requirements.



Water Bodies

Final water body elevations at both existing and proposed static water bodies, for example, lakes, ponds, wetlands, pools, and fountains, and elevations for designed streams and channels. For flowing water bodies, elevations will be comprehensively developed in collaboration with the civil engineer, and documented in close relationship with engineering profiles and cross-sections and elevations at culverts and outfall structures.



Stormwater Management Devices and Water-Quality Measures


	Detention and retention basins, with final capacity requirements and volumes provided, as defined collaboratively with the civil engineer.

	Stormwater infiltration and recharge devices, with final capacity and performance metrics quantified.






Graphic Requirements

Refer to DD Graphic Requirements.



Best Practices


Design

As noted in DD Grading Best Practices, preservation of natural drainage patterns presents a host of benefits. Low-impact grading suggests the maintenance of existing topography in order to maintain natural drainage patterns and associated ecologies. As part of that approach, the extent of earthwork and associated cut and fill volumes are minimized. Note that balancing cut and fill volumes does not constitute low-impact grading.

In order to manage this effort, plan areas of cut and fill, including cut and fill volume summaries, should be documented as part of each Grading Plan iteration. Note that some landscape architects may not define cut and fill areas on issued CD documents, but rather maintain this analysis as part of their project records. Cut and fill areas and cut and fill volume summaries should be designated on the CD plans if the landscape architect is required to present that information to the client or reviewing governmental agencies. This documentation may also provide some coordination benefits, highlighting the location and extent of the grading work for interdisciplinary design review.



Coordination


ARCHITECTURE

Conduct a final “building walk around” with project architect to confirm detailed grade relationships with all building entry/exits, foundation conditions, façade finishes, and roof drain locations.



CIVIL WORK

Conduct a final drainage systems review with project civil engineer to confirm grading relationships with all drainage structures and civil infrastructure.

In some cases foundation or basement excavation requirements may impact the area requiring grading. For example, the landscape architect may desire to maintain undisturbed natural conditions in close proximity to proposed buildings, but may find it necessary to accommodate foundation or basement excavation work.



Example of a CD Site Grading and Drainage Plan


[image:  Example of a CD site grading and drainage plan shows survey base sheet, limits of work, proposed site improvement, site grading and drainage reference notes, section callouts, and comprehensive contour grading with many other details.]






DESIGN DEVELOPMENT SITE LIGHTING PLAN


Objective

Define site lighting design intent, including the three-dimensional (horizontal and vertical) fixture locations, fixture types, and target illumination levels/contrast ratios for all site conditions.



General Requirements

The Design Development Site Lighting Plan is prepared by the landscape architect to establish locational, visual, and technical relationships between site lights and the landscape architecture program, including pavements, jointing, walls, and other site systems.

Site lighting design should be fully conceived in collaboration with a lighting designer, using the lighting program to support the landscape architect’s parti or “big idea,” public art program and feature elements, safety and wayfinding, night sky protection, and energy efficiency objectives.

Communicate preliminary layout and dimensioning intent, Site Lighting Detail Keynotes and Site Lighting Reference Notes.


Key Distinctions between DD and CD Site Lighting Plans

The landscape architect should be strategic in making content decisions for the Design Development documents. These guidelines suggest individual strategies for each of the DD sheets, subject to the unique role of that sheet in the design and documentation process. 

Primary relationships between the DD and CD Site Lighting Plans are summarized here:


	The DD Site Lighting Plan exhaustively defines all site lighting systems, for design evaluation, lighting performance, costing and the determination of infrastructural needs. In that sense, the content of the DD and CD Site Lighting Plans are not significantly different.

	The DD Site Lighting Plan establishes and tests the primary lighting layout viability via cost modeling and lighting calculations developed further during the CD phase. 

	The DD Lighting Plan illustrates key dimensions and layout considerations associated with the plan, for example, the typical spacing of lights, or the dimensional relationships between lights and other site or building elements. The CD Plan provides exhaustive layout information to locate every proposed light.

	The DD Lighting Plan provides a set of initial Site Lighting Reference Notes to describe primary layout intentions and requirements. The CD Layout Plan provides an exhaustive set of Site Lighting Reference Notes, comprehensively communicating contractual layout requirements.

	The DD Plan should be used to identify key layout coordination needs between site lighting and other disciplines, that is, potential conflicts and relationships. Key relationships to civil, architectural and other applicable layout systems should be identified, to be fully resolved at the CD phase.






Specific Requirements

Survey base sheet to show all existing conditions to remain, including above-and below-grade structures, existing rock outcroppings and boulders, pavements, plants, topography, utilities, monuments, benchmarks or other reference data, and all legal conditions and restrictions such as property line bearings and distances, recorded easements, zoning setbacks, deed restrictions, adjacent property owners, and zoning districts if relevant to the project layout. Do not modify the base sheet to change or obscure content.

Note the importance of a well-defined existing plant survey, with all existing tree trunk locations, and all existing tree canopies shown to actual drip line, with simple circle, potentially eccentric to reflect actual crown position. Root zone areas should be implied from crown position. The plant survey will help the lighting designer to avoid impacts to existing plants with proposed lighting and electrical systems.

For the lighting component of the survey base sheet, graphic definition of all existing site lights that will be maintained and integrated with proposed lighting must be shown. A table that identifies fixture types, manufacturer, catalog number and lamp should be included. This information is critical to the evaluation of illumination levels that incorporate existing and proposed lights.

Preliminary limits of project scope of work, as agreed on by the landscape architect, civil engineer, contractor(s), and owner. Note that the limits of the project scope of work may not coincide with property lines, for example, when areas within the property area have been designated as non-work areas. The DD limits of project scope of work may be revised as they are better informed at the CD phase. If adequate information is not available at the DD phase to intelligently determine the limits of work, the landscape architect may elect to not show these limits at the DD phase.

Sheet matchlines, identifying relationship of subject plan sheet to immediately adjoining plan sheets, with label that reads “Matchline (Refer to Sheet L6-xx).” Show a consistent, but minimal, dimension of work outside the matchline, for example, 1” on a full-sized sheet. Overlapping will help to orient the reader to adjoining sheet relationships (see Graphic Requirements below).

Enlargement plan references, for areas where detailed lighting layout information is provided at a larger scale. 

Section and elevation detail references, for those drawings that include site lighting, for example, wall elevations and stair sections.

Typical Site Detail Keynote References for each light fixture, matching content and format used on the Site Materials Plan. Site Detail Keynote References are intended to indicate the location of the construction detail associated with the fixture.


[image: Site lighting legend shows symbols for proposed street light, pedestrian light, Bollard light, step light, and uplight. ]

Sample Site Lighting Detail Keynote List



Preliminary Site Reference Notes to supplement graphic instruction and General Notes. Match reference note format used on the Site Layout Plan. Site Reference Notes provide instructions to the Contractor regarding construction implementation. Site Reference Notes should be used to define layout or other construction requirements associated with light installation.

Examples of Site Lighting Reference Notes are provided here (see the generic description of Reference Notes in Chapter 9, Key Documentation Practices). Note that these are only sample notes and do not represent a comprehensive list. Therefore, they should not be used by landscape architects for project applications. The landscape architect should customize Site Lighting Reference Notes to suit individual project needs.






Examples of Site Lighting Reference Notes


	 Center light in line with and between trees.

	 Center light on wall or pavement joint.

	 Space lights equally, as shown.

	 Adjust lamp orientation in field per landscape architect’s instruction.

	 Verify 2'-6" clearance between the centerline of light pole and face of curb.








Proposed Landscape Architectural Improvements Base Plan, simply illustrating proposed hardscape components such as pavements, walls, and steps with outlines only and a well-developed line-weight hierarchy as described below. Site furniture such as benches and trash receptacles should not be included unless they impact site lighting performance or positioning. Include existing and proposed trees. Shrub masses should be included if they impact lighting design or installation.

Graphic definition of all non-landscape architectural improvements that occupy the site. The landscape architect should consider showing and coordinating site elements completed by other disciplines when they may impact site lighting installation or performance. These include architectural elements such as buildings, walls, columns, and overhead elements; street and parking area light poles, utility vaults, boxes, and associated elements; traffic infrastructure; curb cuts, mechanical, telecommunication, and audiovisual infrastructure; site structures; and art features.

Graphic definition of all proposed site lights, including pole-mounted, ground-mounted, wall-mounted, suspended, and any other type included on the development site. Note that building-mounted lights may be included on architectural drawings.


[image:  ]

Sample Lighting Graphic



Preliminary layout and dimensioning data to establish typical light locations.

Photometric data and calculations at Design Development are used by the lighting designer to help determine appropriate fixture types, rough fixture spacing, and approximate wattages and lamp types. Therefore, the calculations are limited to typical conditions and areas of special concern. The lighting calculations are expanded at Construction Documents to include computer generated, sitewide point-by-point ISO-footcandle plots if required by client, approving agencies or design team. Note that these are numerical data and there are a variety of metrics used to calculate and represent these points, including illuminance, luminance, luminous efficacy, luminous exposure, and glare ratings. These quantification metrics use different units of measurement, for example, lumens, candelas, and lux. While these topics are beyond the scope of this document, the landscape architect should work with the lighting designer to determine appropriate photometric documentation.



Graphic Requirements


Intent

The Site Lighting Plan graphic is intentionally spare in order to allow lighting symbols and associated annotation to read clearly. Utilize a clean Site Layout Plan as a graphic base for the Site Lighting Plan. That Site Layout Plan base should not include any hatches or pattern symbols as used on the Site Materials Plan. The base should not include any dimensional or keynote information from the Site Layout Plan, but should only include layout information for site lighting.

A graphic hierarchy should be developed to highlight the lighting layout system and direct the reader to key relationships between lighting and site design elements. 



General

Proposed hardscape conditions, if desired may be graphically screened to a maximum 50 percent in order to allow the proposed lighting symbols to read vividly. The landscape architect may also elect to incorporate the base plan at full value, if that better serves graphic objectives.

Line-weight hierarchy from lightest to heaviest. The line-weight hierarchy is intended to distinguish three-dimensional components, material changes, and jointing, and allow layout information to read well. The hierarchy should be rigorously applied to distinguish three-dimensional components, material changes, jointing, symbols, and instructional annotation.

The line-weight hierarchy is:


	Screened survey base showing existing conditions, including subgrade conditions

	Pavement Jointing where relationships to lights are intended

	Material systems (edges or changes from one system to another)

	Level changes, three-dimensional components, changes in plane

	Layout and dimensioning guidelines, leader lines, extension lines, centerlines

	Proposed lighting symbols

	Building and structures



Diagrammatic, oversized (not drawn to scale) symbols are used to represent proposed lights. Because actual light sizes are relatively small at site plan scale, they would not likely read well at actual size. A set of distinct diagrammatic symbols should be developed, exaggerated in size to represent each proposed light. The symbols may be developed with graphically corresponding relationships to actual lights, for example, pole-mounted lights might be represented with round symbols, rectangular, wall-mounted lights might be represented with a rectangular symbol.

Utilize a different light symbol for each proposed light product. For example, if two to three different street lights are proposed, utilize a different graphic symbol for each.

Centered Lights: In the majority of applications (but not all), lights will be located to their centers. For example, a pole light will be located to the center point of the base; a round wall-mounted light will be located to its radius point; and a square or rectangular light will be located to the midpoint intersection of both sides. To reinforce centering intentions, light symbols may be developed to include a “cross-hair,” target, or other center symbol that can be aligned with a dimension line or Reference Note.

Directional Lights: Directional lights (those with lamps oriented to broadcast light directionally rather than equally in all directions) are shown, with the orientation of the fixture indicated with a graphic symbol. For light poles, a symbol may be used that distinguishes the pole itself from the cantilevered or extended light fixture. Or, a “fixture orientation arrow” may be used to illustrate the direction of the fixture. Directional fixtures are sometimes referred to as "accent" or "adjustable" fixtures.

Refer to the Site Layout Plan for the layout and dimensioning guidelines.



Ground-Mounted Lights

Ground-mounted lights are illustrated precisely where the base of the light meets finished grade. While the light symbol may be diagrammatic and exaggerated in size to read properly, the shape of the symbol should correspond to the actual shape of the light base, for example, round or square. Any intended ground plane relationships, such as pavement jointing, should be graphically defined and reference noted.



Wall-Mounted Lights

Wall-mounted lights, positioned at intended face of application, graphically projected from wall surface for graphic emphasis. While the light symbol may be diagrammatic and exaggerated in size to read properly, the location of the symbol should be precise, that is, the center of the light should be positioned accurately. Any intended relationships, for example, with wall jointing and railings, should be graphically defined and Reference Noted.



Suspended Lights

Suspended, hanging, or above-grade lights shown with a full-tone dashed line. Include dashed delineation of structure from which light is suspended, for example, site architecture, building architecture, or other elements.




Best Practices


Design


INTENT

The landscape architect should work with the lighting designer to determine where, how much and even if lighting is necessary to accomplish broader design intent. The lighting design should indeed support spatial and experiential intent. The lighting design team can “choreograph” the experience of moving through or otherwise using the site, as guided or facilitated by lighting. For example, areas of lighting emphasis may be defined, in order to attract users, guide circulation, or emphasize places of special interest.

As part of the Design Development lighting design, a Statement of Lighting Design Intent should be developed and included with DD presentations and potentially within specifications. The statement should include a brief overview of design intent, functional requirements, illumination levels, and how luminaire selection addresses these objectives. Include any municipal requirements for luminaires and illumination levels.



PROJECTED ILLUMINATION LEVELS

Site lighting is best understood three-dimensionally with actual projected illumination levels. A variety of software tools exist to model illumination levels, from those provided by lighting manufacturers to show basic light levels, to more sophisticated industry software that may show light levels, energy use, and alternative lamp sources.

It is important to determine the role of the light source and color/temperature in accomplishing lighting rendition intent. For example, the landscape architect may determine if plants, people or hardscape materials should be emphasized.



SUSTAINABLE DESIGN AND ILLUMINATION

Excess site lighting wastes energy, creates light pollution, compromises "dark sky" conditions, and may contribute to visual acuity problems associated with glare. It is possible to minimize illumination levels while still achieving program goals with the appropriate selection and placement of light fixtures. In determining the “correct” illumination levels, the designer seeks to accomplish design, functional, and safety objectives without excess or light trespass on to neighboring sites. Maximum, rather than minimum lighting levels should be targeted. In "dark sky" sensitive areas, fixture types should generally be selected to direct light downward, rather than into the night sky. Refer to light level guidelines established by the Illumination Engineering Society of North America (IESNA), in the IESNA Lighting Handbook. 

An energy audit may be used to evaluate the overall energy efficiency of existing or proposed developments. Energy audit software is available to determine and evaluate energy consumption, cost, carbon dioxide emissions, and even the remote energy source in powering lights, for example, nonrenewable sources such as coal or renewable sources such as wind. LEED includes credits for light pollution reduction and optimizing energy performance.




Coordination


GENERAL INFORMATION SHEET

The elements below should be located on the General Information Sheet and must be developed and coordinated with the Site Lighting Plan.




LIGHTING GENERAL NOTES

 Lighting General Notes are used to clarify intent and requirements that are not clear on plan.






LIGHTING SYMBOLS LEGEND

 Refer to the General Information Sheet for the symbols legend requirements. If a specialized lighting symbols legend is determined to be necessary, it may be developed as a Luminaire Schedule, as defined next.






 LUMINAIRE SCHEDULE
 
 The luminaire schedule is a table or chart that defines requirements for each light and may summarize the light fixtures used on the project. A luminaire is the entire lighting unit, including the lamp and all the necessary parts and wiring. The luminaire schedule may be included on the landscape architect’s Site Lighting Plan, but it must be well coordinated with the Site Electrical Plan and specifications, as there are potential redundancies between these elements.



Note that the data itemized in the following list are largely specification information. As reported throughout these guidelines, specification information should not be included on drawings. The luminaire schedule may be an acceptable exception to this rule. Alternatively, the landscape architect may utilize a generic luminaire schedule, describing each luminaire generically, for example, Pedestrian Light, Type One, Pedestrian Light, Type 2, and Step Light. Each of these references should then be listed and further defined in lighting specifications.

The landscape architect’s Site Detail Keynote system should also be used to identify each luminaire. Each of these keynote references should then be listed verbatim and further defined in lighting specifications.

LUMINAIRE SCHEDULE—TYPICAL DATA


	Plan identification symbol or abbreviation.

	Generic fixture description including mounting methodology (pole-mounted, bollard, ground-mounted); key features (equip with glare shield, louvered face plate, or diffusing lens); and important materials (stainless steel or bronze housing).

	Fixture indentification. Include the manufacturer’s product name or catalog number.

	Mounting environment, such as: "tree mounted", or "recessed into wall". Include fixture mounting height above grade if not included in construction details, or lighting layout drawing notes.

	Lamp type (include the bulb type, wattage,  kelvin temperature, Color Rendering Index, and if possible lumen output). For example, “20W LED, 3000°K, 85CRI (1500 lumens)."

	Quantity, that is, total number of luminaires for each type shown on the plan.





LIGHTING DESIGNER

The landscape architect should always work with a professional lighting designer and electrical engineer. Landscape architects are not trained to design site lighting independently. Collaboration between the landscape architect and lighting designer usually yields the best outcome, where the landscape architect expresses design intent and the lighting designer expands and executes that intent. Often the landscape architect will establish the broader site design objectives within which the lighting design objectives are framed.



ARCHITECTURAL RELATIONSHIPS

If the site is developed together with buildings, and if key interior–exterior relationships are desired, establish an integrated lighting illumination model to study and resolve these relationships. Note, however that interior lighting should generally not be relied upon to illuminate or contribute to illumination levels of exterior spaces.



TREE AND PLANT PROTECTION

Site lighting design and layout should be organized to avoid construction impacts on existing plants and trees. These impacts may be overlooked if the lighting designer is not well aware of existing plant positions, and the associated crown and root mass. In order to avoid these impacts, the Site Lighting Plan should be conceived as an overlay to the site survey with existing plants.

Specific impacts to existing plants should be avoided:


	Physical conflicts between lights and trees or plants

	Light positions which require maintenance activities that may damage plants

	Electrical conduit trenching impacts to tree or plant roots

	Light foundation impacts on tree or plant roots

	Site grading and soil compaction associated with light construction and associated impacts on tree or plant roots





MUNICIPAL REQUIREMENTS

Review municipal codes for required illumination levels, source type, and product standards.




Technical

Position and locate lights to centers, rather than to edges or to faces. If specified lighting products change (are revised), the Site Lighting Plan layout will likely still be valid. 



Strategies


LIGHTING DESIGN ANALYSIS AND LIGHT SELECTION24

Establish minimum and maximum illumination levels to meet project objectives, but pay particular attention to limiting maximum thresholds. Evaluate alternative lighting products, mounting locations, and illumination levels with photometric lighting analyses. Photometric analyses are conducted via software programs that incorporate the input of proposed spatial conditions and specified light locations. The output is in the form of ISO-footcandle plots that can show light levels in both a designated horizontal or vertical plane.

Sophisticated lighting analysis software allows the designer to input CAD data to describe the space, or the designer can use the CAD tools available within the software to construct and approximate the spatial conditions. After constructing or inputting the spatial data, the light fixture location and orientation is defined. Then, proprietary photometric data for each fixture are included, obtained from the product manufacturer. The lighting analysis software allows a number of different analyses, including surface illumination modeling, light level and contrast ratio compliance reporting, light trespass assessment, and glare analysis. Many of these lighting tools allow photo realistic night time renderings to be extracted from the input.



Example of a DD Site Lighting


[image:  Example of a DD site lighting shows survey base sheet, limits of work, site detail keynote reference, preliminary site lighting reference notes, proposed site improvement,  proposed site lighting with many other details.]






CONSTRUCTION DOCUMENTATION SITE LIGHTING PLAN


Objective

Refine the three-dimensional (horizontal and vertical) placement of fixtures and specify all lighting equipment required to fulfill the lighting program. Provide specific installation instructions as required for the contractor to successfully install the complete lighting system.



General Requirements

The CD Site Lighting Plan is prepared by the landscape architect to define contractual locations for site light fixtures, including relationships between site light fixtures and the landscape architecture program, such as pavements, jointing, walls, planting plan, and other site systems. 

The electrical engineer will prepare a Site Electrical Plan that defines circuitry and power requirements, including feeders, transformers, switches, duct banks, conduits, stub-outs, and other electrical elements requiring his professional stamp. The lighting designer will prepare the site lighting layout, final fixture schedule, and associated mounting notes for inclusion onto the electrical engineer’s plans or, if the lighting related information is sufficiently complex, as a separate lighting focused document. The lighting/electrical documents are by necessity a highly collaborative effort between the landscape architect, lighting designer, and electrical engineer. For example, while the electrical engineer is responsible for showing the project’s circuitry, the lighting designer must provide him with information about what fixtures are to be switched or dimmed together (usually delivered to the electrical engineer in the form of a “circuiting intent plan”). Likewise, while the lighting designer may provide the controls specification, he relies on the electrical engineer to design the interface between the site’s power distribution system and the control system.25

Identifying appropriate locations for remote ballasts, drivers, and transformers is another example of critical collaboration between these three professionals. As a specifier, the lighting designer chooses whether a fixture will utilize a remote power-transforming device and is aware of what accessory equipment is available from the manufacturer to facilitate its intended use. However, the electrical engineer is best qualified to identify the maximum distance the device can be located away from the fixture based on wire size and his power distribution strategy. Upon consideration of the lighting designer and electrical engineer’s input, the landscape architect must determine the most discrete location within the site plan that these remote devices can be placed and properly camouflaged by plantings or built elements.26

The landscape architect is ultimately responsible for positioning and integrating lighting elements with the larger site design as well as ensuring that fixtures, site furnishing and planting design are mutually supportive and coordinated.27

Utilize comprehensive layout data, Site Detail Keynotes and Site Reference Notes as defined on the Site Layout Plan and Site Materials Plan.



Specific Requirements

As noted on the DD Site Lighting Plan, the primary distinctions between the DD and CD Site Lighting Plan relate to the extent of layout instructions and the precision by which illumination levels are evaluated and conformed. Most other specific requirements for the CD Site Lighting Plan do not differ significantly from those for the DD plan. CD level improvements are noted here:


	Comprehensive Site Detail Keynote references for each light fixture, matching content and format used on the Site Materials Plan. Detail Keynote references are intended to indicate the location of the construction detail associated with the light fixture.

	Comprehensive Site Reference Notes, to supplement graphic instruction and General Notes. Match the Site Reference Note format used on the Site Layout Plan. Site Reference Notes provide instructions to the contractor regarding construction implementation. Site Reference Notes should be used to define layout or other construction requirements associated with light fixture installation. 

	Comprehensive Layout and dimensioning data to locate all lights.





Graphic Requirements

Graphic requirements are the same in the Construction Documentation phases as in the Design Development phase. 



Best Practices


Strategies


LIGHTING CODES AND BEYOND

A growing number of municipalities have developed guidelines for exterior and site lighting design. These guidelines may be based in principles of energy conservation, night sky protection, or the reduction of excessive light levels, as exemplified by the Joint IDA/IESNA Model Lighting Ordinance or the U.S.G.B.C.’s “LEED Sustainable Sites” criteria. Other cities focus on safety, while still others may use lighting codes to enhance their marketability or civic identity by calling for façade lighting or illumination of monuments and public art. It is important to understand the unique elements of local codes, to embrace what they say about the community’s value system and to integrate this interpretation into the project’s program and its nighttime ambiance. The landscape architect is responsible for meeting lighting codes but just as importantly he is responsible for the mood, usefulness, and aesthetic expression of the project at night.28



PHOTOMETRIC PLANS

Traditional city "plan check" values may be represented by codes or design criteria with more focus on achieving minimum light levels and contrast ratios at stairs, ramps, curb lines, or sidewalks, or along streets, intersections, and roadways. In this case, photometric plans are required to show that a safe environment is provided for pedestrians and/or vehicles in order for law enforcement to monitor a setting at night. On projects where this orientation toward safety is a primary concern, yet no required light levels are provided, adhere to the standards of practice in the latest edition of the Illuminating Engineering Societies (IES) Lighting Handbook.

In order to review and evaluate lighting design proposals from private developers, many cities now require that photometric plans be submitted to illustrate proposed lighting levels. For example, the city of Scottsdale, Arizona, maintains an especially robust set of exterior and site lighting design guidelines and submittal requirements. It is recommended that such practices are followed for all projects, regardless of location, in order to quantify and measure the projected performance of the lighting proposal.29

For each project, a minimum of two photometric studies should be prepared, a horizontal illuminance plan (ISO-footcandle plot) measuring illuminance levels at grade and a vertical illuminance plan measuring “light trespass” around the perimeter of the site. 


	The horizontal illuminance plan should be sitewide, including 10 feet beyond the project property line, with point by point footcandle levels recorded on a maximum 10 foot by 10 foot grid. The footcandle values at each point on the plan must include the light from all fixtures that contribute to that point. 

	The vertical illuminance plan, or “light trespass plan,” shows point by point footcandle levels in a vertical plane, at the property line, around the entire project. The calculation points should be at a maximum of 10 feet along the property line by 5 feet on center in the vertical plance to a height of at least 10 feet.



The illuminance/photometric plan(s) shall include key information on every light fixture used to calculate the footcandle readings shown. A depiction of the fixture, its catalog number, including accessories, complete lamp information (light source type, watts, beam spread, lumens, degrees kelvin, and catalog number), the identification of the photometric file used for the calculations and its source. This information shall be provided in a summary table and shall match the specification information shown on the project’s cut sheets, electrical site plans, and fixture schedule. Light loss factors used in the calculations will be identified for each fixture and shown on the plan. Each light fixture’s mounting height and aiming orientation should also be noted.30

The illuminance/photometric plan(s) must identify the initial maximum, minimum, and average illuminance levels within the calculated areas and then include these in a table of "contrast ratios". Governing agencies typically require not only the project's average illuminance, but also the average vs the lowest calculated value, the average vs the highest calculated value, as well as the highest vs lowest values—all be expressed as ratios within the table.

Beyond meeting code requirements, assessing the project's contrast ratios can provide important information to the Landscape Architect. For example, a pedestrian walking along a path that has a 3:1 contrast ratio between its average light level and the lowest calculated point will see obstacles and other path users more easily than if the same path has a 15:1 contrast ratio.  A 3:1 ratio suggests overlapping pools of light along the walkway, while a 15:1 ratio indicates pools of brightness, interrupted by patches of deep shadow or darkness. On the opposite side of this issue, the Design Team should be alarmed if a contrast ratio of 3:1 is seen in a sculpture garden, where a ratio of 10:1 or more may be desirable in highlighting an art object.

Remember that simply meeting numerical light level requirements that satisfy a city's plan check process—does not mean a competent lit environment has been designed!



Example of a CD Site Lighting


[image:  Example of a CD site lighting shows survey base sheet, limits of work, site detail keynote reference, site lighting reference notes, proposed site improvement,  proposed site lighting with many other details.]






SITE DETAILS: DESIGN DEVELOPMENT COMPOSITE REFERENCE SECTIONS


Objective

With strategic sectional depiction, explore and define key spatial intent, visual qualities, design components, and technical systems, including relationships between these elements. Frame this depiction as a composite reference for each of the primary spaces or areas.



General Requirements

Composite Reference Sections are defined by two primary attributes:


	The composite or combined depiction between interdisciplinary systems and components, and

	The use of these drawings as reference documents, whereby specific details are referenced within the section.



Composite Reference Sections can be used both as an illustrative tool for design review and presentation, and as a technical medium for interdisciplinary coordination. 

The landscape architect can play a lead role in illustrating interdisciplinary design systems and technical components, including those in landscape architecture, architecture, civil and structural engineering, water features, and lighting. It is unlikely that these important drawings will be produced by collaborating disciplines.


Key Distinctions between DD and CD Composite Reference Sections

The landscape architect should be strategic in making content decisions for the Design Development documents. These guidelines suggest individual strategies for each of the DD sheets, subject to the unique role of that sheet in the design and documentation process. 

Primary relationships between the DD and CD Composite Reference Sections are summarized:


	The DD Composite Reference Sections depict “design” details, whereas the CD Composite Reference Sections define contractual details and systems.

	Graphically, the DD Composite Reference Sections utilize a blend of illustrative and technical characteristics, with scale references such as people and other entourage detail to display and evaluate design intent. As Contract Documents, the CD Composite Reference Sections are graphically composed to clearly communicate requirements, rather than accentuate design intent. The CD sections may maintain a rich and potentially diverse set of symbols and patterns to readily identify and distinguish components.

	The DD Composite Reference Sections utilize a selected set of Site Detail Keynotes to identify key details, while the CD Sections should utilize a comprehensive set of Site Detail Keynotes to identify all details shown on the drawing.

	The DD Composite Reference Sections may utilize a selected set  of dimensions to identify key spaces and components, while the  CD sections should not utilize any dimensions. Construction Document layout and dimensioning should be shown solely on the Site Layout Plan.






Specific Requirements

Scale and spatial illustration, visual qualities, and character of spaces:


	Illustrate intended activities and uses, with associated program.

	Define component shapes, sizes, and proportionate relationships.

	Include materials, furnishings, and lighting components (coordinated with lighting consultant).

	Suggest material patterns and textures.



Current proposed component program for costing, to complement and reinforce Site Materials Plan information, for example, pavements, walls, drainage, and specialty features/elements

Infrastructure strategy, including any unique relationships between utilities and finish components

Primary technical systems, components, and relationships:


	Identify interdisciplinary coordination issues.

	Include above-and below-grade components.

	Approach these drawings as preliminary Construction Documents.



Preliminary design details and detail assemblies, incorporated and composed with relationships to adjoining detail and assemblies. That context is used to inform the further development of individual details at a larger scale.

Site Detail Keynote references for all systems and components, complementing the Site Detail Keynotes used on the Site Materials Plans.

Key dimensions, identifying sizes of primary spaces and elements. This information is provided for reference only and is not intended to be used for actual construction.

Existing and proposed soil zones, illustrated to define approximate extent and relationships to adjoining systems. The soil type definition should include the following classifications:


	Undisturbed soil

	Compacted sub-soil

	Planting soil(s), distinguished by type if applicable



Grading and drainage strategies, defined and evaluated:


	Identify surface and subsurface drainage infrastructure.

	Verify depth of structure for over-structure applications.

	Define drainage penetration locations at structure.

	Establish/clarify landform intent.

	Define minimum and maximum slopes.

	Determine whether grading is achieving spatial and architectural objectives.



Code requirements, illustrated to review and confirm satisfactory application:


	Level changes

	Landings

	Railings

	Maximum slopes

	ADA issues

	Structural issues





Graphic Requirements

Composite sections work well together with the Site Materials Plans, and they should be developed with similar graphic strategies, that is, with the comprehensive use of pattern symbols and Site Detail Keynotes to identify and distinguish systems and components. 

Section-elevation depiction, to illustrate elements at the section cut line and those elements in elevation beyond. Elevation elements beyond should be illustrated with lighter line weights, as noted below.

Architectural scale, required to illustrate detailed components: 1/4" = 1'-0" is ideal, but may not be practical due to section length and sheet size constraints. 3/16" = 1'-0" next best, or 1/8" = 1'-0". 

Line-weight hierarchy from lightest to heaviest:


	Background information, for example, components in elevation beyond

	Symbols and jointing within a material system

	Material changes

	Dimensions and keynote leader lines

	Level changes, three-dimensional components, changes in plane

	Scale elements, including people, automobiles, furniture, and other human-scale references



Specified furniture, lighting, and other proprietary components, incorporated by “pasting” in these components from manufacturers’ sources. It is important that “real” depictions of proposed components be used in order to evaluate scale, form, and material qualities.



Best Practices


Design

Utilize Composite Reference Sections as a primary design tool by selecting the most instructive and useful section cuts in the project. Section selections are important decisions; a neglected section may mean unresolved or poorly documented design. 

Utilize Composite Reference Sections to define and illustrate functional systems or performance-based intentions. That may include hydrological processes, maintenance provisions or micro-climatic intentions. 



Coordination

ARCHITECTURAL COORDINATION 


	Evaluate scale and spatial relationships between landscape and architecture. 

	Evaluate material relationships between landscape and architecture. 

	Study and resolve physical relationships between the site and building construction, including detailed building connections. 



STRUCTURAL COORDINATION 


	Determine size, location, and configuration of structural components.

	Identify connections between site systems. 

	Identify subgrade relationships between site work and subgrade architecture or other structures. 



CIVIL ENGINEERING 


	Identify and coordinate relationships between civil and landscape grading. 

	Determine relationships between civil Infrastructure and landscape architectural systems. 





Technical 


	Draw all subgrade requirements, with dimensional accuracy. 

	Accurately draft proposed grading conditions, in order to be able to evaluate and coordinate these conditions. 

	Draw all wall elevations to show, jointing, patterns, and material connections.

	Integrate digital architectural drawings, to established scaled building relationships. Include both sectional drawings and elevations, as part of the sectional graphic background. 





Strategies

While a generally comprehensive distribution of sections may be desirable, the landscape architect should be strategic in determining where to cut sections on the plan. Section selection should be aimed at learning the most from these drawings, as these DD sections are exploratory in nature. Sections should generally address the most representative spatial conditions, the most complex technical and interdisciplinary relationships and any challenging or unresolved conditions that require study.



Example of DD Composite Reference Sections


[image:  Example of DD composite reference sections shows final component program, preliminary design detail and assemblies, infrastructure requirements, grading and drainage requirements, code requirements, et cetera with many other detail.]





CONSTRUCTION DOCUMENTATION COMPOSITE REFERENCE SECTIONS


Objective

To aid the contractor in understanding otherwise undefined relationships, illustrate key interdisciplinary site design systems and technical components, including landscape architecture, architecture, civil, structural, and lighting. 



General Requirements

While Design Development Composite Reference Sections play an important role in design decision making, they can also be maintained and further developed as construction document references. As these sections often incorporate a number of individual details, the transition from Design Development to Construction Documentation requires that the sections be updated to reflect and coincide with final detail development. 

The transition further requires that any supporting information shown for reference be confirmed and finalized in order to avoid misrepresentation and inaccuracies. 

These guidelines promote the useful role of Composite Sections as part of the Construction Documentation phase. The sections facilitate the contractor and design team in understanding relationships between components and systems. 

During Construction Documentation, Composite Reference Sections should be used as a technical medium for interdisciplinary coordination. The composite reference between interdisciplinary systems and components is the fundamental feature of these drawings. Architects and engineers use these types of drawings routinely and by necessity as part of their Construction Documents. 

The landscape architect is well positioned to assemble and depict multidisciplinary systems that would not otherwise be studied and illustrated by others through the Construction Documentation process. 



Specific Requirements

Final component program, illustrated and identified for costing, to complement and reinforce plan information. 

Final construction details and detail assemblies, including relationships to adjoining details and assemblies. Adjacencies and transitions between details accurately represented.

Infrastructure requirements, including any unique relationships between utilities and finish components. 

Existing and proposed soil zones, illustrated to accurately define extent and relationships to adjoining systems. 

Grading and drainage requirements, defined accurately and reference noted. Include surface and subsurface drainage components, minimum and maximum slopes, grade breaks or creases, and so forth. 

Code requirements, illustrated and reference noted to define satisfactory execution: 


	Level changes 

	Landings 

	Railings 

	Maximum slopes 

	ADA issues 

	Structural issues 



Site Detail Keynote references for all systems and components, complementing the Detail Keynotes used on the Site Materials Plans. 

Site Reference Notes describing key construction requirements, complementing the Reference Notes used on the Site Layout Plans. 



Graphic Requirements

Contract Documents: As noted above, the CD Composite Reference Sections are graphically composed to clearly communicate contractual requirements, rather than accentuate design intent. 

Scale references: Do not include people, automobiles, and other scale references. These elements are used for Design Development sections in order to evaluate scale relationships. 

Layout information: Do not include layout or detail dimensions, as CD layout dimensions are included solely on the Site Layout Plan and detail dimensions are required on site details. Site detail dimensions are distinguished from site layout dimensions, as site layout dimensions are used to position elements and site detail dimensions are used to define dimensions within each element or system. 



Best Practices

Best practices described at the DD phase should also be applied at the CD phase. 


Interdrawing Coordination and Parametric Modeling 


THE CHALLENGE

While Design Development Composite Reference Sections play an important role in design decision making, they should also be maintained and further developed as a Construction Documentation reference. As these sections often incorporate a number of individual components, the transition from Design Development to Construction Documentation requires that the sections be updated to reflect and coincide with the plan layout and final detail development. This requires diligence and can be challenging.

There is some debate about the role and appropriateness of Composite Reference Sections as part of the landscape architectural Construction Documents. The argument against including the sections in the Construction Documents suggests that the sections may not precisely match drawings and details included elsewhere in the set. This argument is derived from the notion that coordination between plan, sectional drawings, and detail drawings is a laborious manual exercise, with much susceptibility to errors and inconsistencies. 

That issue has historically been a challenge for the architectural design industry at large. Complex relationships between various drawing types have resulted in the need to share and coordinate a massive number of drawings between disciplines working in the same space. Imperfections in the process result in errors, omissions, and associated change orders, which may add significant costs to projects. 




Parametrics

In the early 1980s, CAD-based software programs were introduced to the mechanical design industry that established automated relationships between drafted systems and components within a building. This area was known as “parametrics” or “parametric building modeling.” For mechanical systems designers, the modeling system was used to study the implications of building changes on the performance of mechanical systems, and vice versa. Working with “embedded relationships,” design or performance criteria could be applied to the model and alternative schemes could be readily evaluated.”31

Parametric modeling was slower to develop in architectural design. Difficulties in isolating cause and effect relationships in buildings, more easily accomplished with mechanical systems, has been the primary challenge. A more pragmatic solution utilizes “partially constrained” relationships, only those that the architect selects. In the late 1990s, “building information modeling” software known as AutoDesk Revit was released to allow architects to model buildings with partially constrained criteria. “Autodesk® Revit® Architecture software [now] helps [the architect] explore early design concepts and forms, and more accurately maintain [his] vision through design, documentation and construction. Make a change, and it’s automatically updated across the project. [The architect can] use the essential building information modeling (BIM) data that Autodesk Revit Architecture software provides to support sustainable design, clash detection, construction planning and fabrication.” 32

Parametrics are now revolutionizing the architectural design process. As architects enter drawing data in one form, such as a plan, an information database is fed with information that automatically establishes other types of associated drawings, schedules, and even specifications. For example, as plans are built for individual floors in a building, a composite section is being created within the database and can be presented at any time. And as changes are made on one drawing, the entire database, including other drawings are updated. For example, if a wall is moved in plan, it will be moved in section also. This system is immensely valuable in coordinating relationships between drawings and disciplines. 



Role in Landscape Architectural Documentation

In order for the system to be most effective, proponents of using the parametric modeling approach for project design and documentation suggest the need for its complete use by all disciplines on the entire design project. The work of landscape architects is inherently multidisciplinary and could benefit from automated design, documentation, and coordination systems. The benefits will be especially useful for landscape architecture work that occurs in close proximity to work by other disciplines, such as over-structure work, urban plazas, and streetscapes.

For landscape architects, an integrated and automated set of relationships between plans, sections, and details reinforces the need for composite drawings such as reference sections. Composite Reference Sections are analogous to building sections developed by architects and similar sections developed by engineers. Architects and engineers use these types of drawings routinely and by necessity. Without these drawings, a complete depiction of building and site systems is difficult to achieve. 

It is suggested that landscape architects initially use parametric modeling systems to coordinate and automate relationships between in-house and interdisciplinary drawings. For example, as any changes in the details are made individually, these changes would be reflected in sections via automated processes. Adjustments to plan locations of elements would also be reflected in sections, and as the landscape architect works together with architects, engineers, and others, drawing updates can be used to coordinate the interface between systems.

Longer-term use of parametric modeling system by the landscape architect might be used to evaluate site performance against established metrics. While these opportunities are largely unexplored by landscape architects, they hold much potential, for example, evaluating site micro-climates derived from alternative design configurations and determining water infiltration rates derived from different pavement systems and configurations.





DESIGN DEVELOPMENT SITE DETAILS


Objective

Design Development Site Details resolve and display all material, form and finish decisions associated with three-dimensional design. DD details should function as “design details,” where all issues associated with design, rather than implementation, have been determined. 



General Requirements


Intent

DD Site Details should manifest the project mission and vision, demonstrating design principles, intended character, quality, and performance. In this sense, details are everything to the success of the project and should be evaluated relative to project goals and metrics prior to advancing into Construction Documentation. The landscape architect should identify any unresolved Design Development form or technical issues. A site plan is only as good as it is three-dimensionally resolved and well-conceived site plans can fail variously with poor detailing. The development of site details generally requires more extensive knowledge of building practices than some other landscape architectural Construction Documents, with the potential exception of specifications. Consequently, DD details require extensive study, iteration, review, and coordination.

DD details place special emphasis on interdisciplinary relationships. The landscape architect should take initiative in developing and coordinating the interface between site systems and building, civil, structural, environmental, and other systems. All site-building relationships should be comprehensively depicted, for example, site walls to building façades, pavement to door thresholds, and drainage intentions at buildings.


EXTENT—DETERMINING WHAT DETAILS TO DEVELOP


Comprehensiveness

What details to provide in the DD and CD documents is a basic and important consideration. Some landscape architects elect to provide fewer details, preferring to address any unresolved issues in the field or through the shop drawing process. In some cases, that determination is derived from design fee constraints. 

Others believe that a comprehensive and complete set of details results in most accurate and economical contractor bids, highest built quality, and best client service. This group abides by the premise that only those details provided in the Construction Documents are legitimately part of the owner–contractor contract. Complete and accurate pricing cannot be accomplished without a comprehensive set of details. It is recommended that the landscape architect assign a detail, or set of details for every condition under the landscape architect’s work scope.

More specifically, a comprehensive detail selection should address the following conditions:


	Every proposed site component, assembly or system

	Critical or unique design features that require more extensive review

	All locations where two materials, components or systems adjoin, for example, pavement-light interface

	All locations where a grade change occurs

	All locations where a change in plane occurs, for example, pavement meets a wall, column or step

	All conditions requiring structural design

	Any untypical conditions requiring clarification, such as where a typically subgrade paving edge is exposed

	Views of each component from each unique side, for example, custom furniture, planters, and walls





Example of CD Composite Reference Sections


[image: Example of CD composite reference sections shows final component program, final construction detail and assemblies, infrastructure requirements, grading and drainage requirements, code requirements, et cetera with many other detail. ]

Choose detail section cut locations where the most number of components come together. For example, on a deck, show the post, beam, joist, decking, and railing components.

Provide details for all project components under contract, regardless of custom, standard or proprietary nature. Prefabricated components should be shown to illustrate position, relationships to other components, and mounting requirements.




TYPICAL AND UNIQUE CONDITIONS

Resolve and document all typical and nontypical three-dimensional conditions, for example, planters, ramps, and site walls, stairs, and cheek walls. Utilize axonometric or multiple elevation drawings to complement plans and sections.



ELEVATIONS

Provide elevation of all walls, fences, planters, fountains, and other vertical conditions, and include subgrade conditions, finish grade, and top and bottom of footings.



SECTIONS

Maintain and further develop selected Design Development Composite Sections in order to illustrate relationships between adjoining systems and components. Details within these sections will need to be updated as they are advanced.



ASSEMBLIES AND JOINTING

A landscape architectural detail most usually depicts an assembly of materials or components connected to one another. One of the most fundamental, important, and challenging detail elements is the jointing relationships between different materials. The joint is defined as the meeting or interface between any two materials or components. In landscape architecture, joints are especially important because they incorporate structural considerations; accommodate movement, differential expansion, and contraction; and present undesirable exposure for weather intrusion. 

It is important that the landscape architectural Construction Documents include the full range of joint types likely to occur on the project. An itemized set of joint details should be included within the Site Details Keynotes list. Joint details should not be specifically defined within other associated details, but rather itemized and detailed separately, for emphasis and clarity. Joint details commonly occur in paving and wall systems, including expansion joints, control joints, and isolation joints. Additional joint details should be included to depict other areas of interface, for example, between walls and pavements, metals and pavements or walls, and site furniture and pavements.




Key Distinctions between DD and CD Site Details

The landscape architect should be strategic in making content decisions for the Design Development documents. These guidelines suggest individual strategies for each of the DD sheets, subject to the unique role of that sheet in the design and documentation process. 

Primary relationships between the DD and CD Site Details are summarized here:


	DD Site Details establish and graphically highlight form, scale, materials, and preliminary technical relationships between adjoining components and systems. Design Development details should make these characteristics especially evident, for example, with the use of three-dimensional drawings, composite interdisciplinary drawings and use of scale elements. CD Site Details are strictly developed without graphic embellishment, illustrated with the least amount of graphic information to communicate contractual requirements.

	DD Site Details are organized as a comprehensive set of in-progress Construction Details, for further development as “implementation details” during the Construction Documentation phase. A DD detail should be developed for all materials, components, systems, and conditions included on the project, that is, the DD detail set should be comparable with the CD detail set in terms of extent and number of details.

	DD Site Details are not intended to be “implementation details” as they do not provide the necessary technical, dimensional, or instructional information to construct the project.

	DD Site Details are used together with plans to conduct preliminary, feasibility level coordination with all associated disciplines, for example, architecture, civil, structural, electrical, irrigation, and mechanical, if necessary. Feasibility-level coordination is primarily oriented toward concluding that details can “work,” that is, formally, technically, per building codes and within the allocated construction budget. CD Site Details are used to conduct advanced and comprehensive technical coordination, ensuring that the documents include no errors or omissions.

	DD Site Details fully utilize the Site Detail Keynote system to highlight relationships to other systems and details. More extensive use of Keynotes over written notes is preferable at this point. CD Site Details apply the Site Detail Keynote system in similar fashion.






Specific Requirements


Detail Content


SUBJECT ELEMENTS

The landscape architectural DD Site Detail shall include the elements listed here, strictly focused on the subject detail. The subject detail is that element named in the detail title. Subject Details are further described in Chapter 3, Operational Principles. 


	Graphic shape, size, position, and relationships between elements within the detail, shown precisely and to scale

	Primary or key dimensions to indicate shape, size, position, and relationships between components within the detail assembly

	Generic description of material and finish requirements

	Preliminary structural and setting systems

	Jointing requirements detailed or Site Detail Keynote references to jointing details

	Keynoted relationships to adjoining systems and components. Connection information is defined generically for review and final definition at Construction Documentation. For example, define pavement relationship at top of stair—is it keyed, doweled, or ledged?





ADJOINING SYSTEMS

While the detail should focus on the subject component or system, the detail should also illustrate adjoining systems, for reference. In some cases, adjoining work may be shown simplified, for example, where a wall detail illustrates a relationship to adjoining paving, the paving section may be shown without reinforcement or jointing.


	Transitions: It is important to define and illustrate all potential transitions from the subject detail to adjoining systems. Often, these conditions will vary but are not documented. For example, a pavement system may adjoin a variety of other pavement systems, or it may adjoin varied landscape conditions.

	Subgrade Conditions: All details must show full-depth subgrade requirements, including base course or other subgrade preparation, to an undisturbed condition.

	Work by Others: Do not draft work by others which is outside the landscape architect’s contract. Liability and inaccuracies may occur. If such work needs to be shown for reference, “cut and paste” associated detail files from the applicable consultant, or draft a simple outline of the project component.

	Section Cut Line: Detail sections should represent only elements that physically occur within the specific section cut line, rather than incorporating elements that would occur if the section cut line were jogged. “True” sections present less opportunity for confusion or misrepresentation.

	Reference Point: Elevations and sectional details should be constructed from a known vertical reference point. A reference point is a point whose vertical elevation has been defined on the Site Grading and Drainage Plan. Reference points are often reflected as finished grade elevations. 




[image: Sample DD-level detail graphic shows plan with labels burner, welded wire mesh, lava rock to cover and section with labels concrete base, burner pipe, gravel, stone, galvanized steel drain grate cover and landscape boulders.]



SOILS

Existing and proposed soil zones, illustrated to define approximate extent and relationships to adjoining systems. Soil type definition should include the following classifications:



	Undisturbed soil

	Compacted sub-soil

	Planting soil(s), distinguished by type if applicable







SCALE RELATIONSHIPS BETWEEN DETAILS

Where a collection of related details are assembled, choose scales between details that relate to one another, for example, ½" to 1", 1" to 2", 3/8" to 3/4", 1½" to 3". Do not mix scale types, that is, architectural, engineering, and metric scales.



STRUCTURAL REQUIREMENTS

AT the DD level reinforcement may not be graphically shown, but if reinforcement is intended to be used, it should be noted. Include a note, for example, “Reinforced cast-in-place concrete foundation.” Review DD details with structural engineer to determine reinforcement needs. Refer to CD Site Detail Requirements for reinforcement definition.





Graphic Requirements


General

DD details represent a transition between “design” and “implementation” documentation. As such, they should be organized graphically as in-progress construction details, utilizing CD-level graphics such as line weights and symbol hatches. The design role of DD details allows the

limited use of illustrative graphics that can be removed or simplified as the details transition to Construction Documents. Spare outline-oriented details may also be used at the DD phase, supplemented with scale elements and amenities such as people and furnishings to help define and evaluate the complete design environment. This type of drawing is readily developed as a construction detail. The only role of graphics in the CD detail should be to define and distinguish the limits of materials.



Sheet Composition

Sheet Layout and Detail Module, organized per the landscape architect’s CAD standards. Each detail should be positioned within its own orthogonal territory, un-infringed by other detail graphics. That territory may be defined by a simple outline, blocking out the detail space, or that territory may be imaginary, implied by the limits of the detail graphic and associated title. When details “invade” the territory of other details, the legibility of the sheet is compromised.

Details organized on sheets to follow the master Site Detail Keynote order given below. Organize details numerically from left to right, top to bottom, unless organized otherwise by the prime consultant.

Details and component groupings ordered as recommended here. A more detailed description of Keynote Systems is presented Chapter 9, Key Documentation Practices.



	Pavements, Ramps, and Curbs

	Jointing

	Stairs/Steps

	Site Walls

	Site Furniture

	Site Metals (including railings, barriers, and fencing)

	Site Lighting

	Drainage and Waterproofing

	Planting and Landscape (including erosion control)

	Miscellaneous Elements (including signage and art)

	Plant Protection




Multiple corresponding details grouped, that is, those that relate to a specialized component or plan enlargement area grouped together on the same page. For example, an art component that requires unique foundation components, walls, and special paving may utilize a grouping of these details in a dedicated portion of a detail sheet.

All details organized to fit within an 8 ½" X 11" format, unless unavoidably oversized. The format will allow for easy paper space organization on the detail sheets, easy hardcopy filing and intranet accessibility.

Left edge of detail graphic aligned with left edge of detail title (detail number in circle), even if dimensions or notes are included in the detail graphic.



Detail Title

Descriptive but concise detail title, with emphasis placed on the detail material or component. Do not include prescriptive information. For example, use “Precast Wall Cap,” not “6"-Thick Precast Wall Cap, Acid-Etched.” In some cases, such as with paving systems, setting systems may be used to distinguish detail titles, for example, “Stone Paving, Sand-Set” versus “Stone Paving, Mortar-Set.” 

Finish Requirements, generally not used to distinguish systems by title, for example, “Cast-in-Place Concrete” may be used to identify variously finished concrete pavements. Hatch symbols should be used on plans to distinguish various concrete finishes. The principle promotes the identification of specific materials by solely one reference, so that if a modification is necessary, only one reference will need to be changed. 

One component, multiple details: Where multiple details are used to convey a single component or system, distinguish detail titles by either drawing type or emphasis of drawing, for example, “Crescent Wall—Elevation,” “Crescent Wall—Section,” and “Crescent Wall—End Detail.” 

Detail title reference number in a circle, with a number, sized per landscape architect’s CAD standards. Extend a horizontal “title bar” from the middle of the circle, aligned with the rightmost edge of the detail graphic content and/or notes.

Site Detail Keynote reference number on the far-right-justified end of detail title line, in hexagon, floating above the title line, with sizes and offsets per the landscape architect’s CAD standards. It is important to remember that these details all describe one component or system and should be reflected accordingly in the Site Detail Keynote List. Each type of detail should not be represented by a separate (unique) Site Detail Keynote reference.

Scale reference, written in feet and inches, left-justified to and immediately below detail title, to read as follows, with capital letters: “ORIGINAL SCALE: 3/4" = 1'-0". 



Detail Graphics

Landscape architect’s CAD standards should be studied and fully utilized by the landscape architect.

Detail scale selection is not an arbitrary decision and should be informed by a number of factors. The ideal detail scale should allow clear and legible depiction of all primary components, but may not necessarily show in explicit detail the smallest components such as hardware, which may be shown diagrammatically. The detail should be scaled to allow all geometries to read, including geometric transitions, for example, radius tangent points. 

Do not choose scale larger than necessary, that is, if next smaller scale can readily portray components. 1/4" = 1'-0" is recommended as a minimum scale, unless the detail is very simple. For intricate details, 1" = 1'-0" or 1½" = 1'-0" may be considered, with 1" = 1'-0" the preferred scale.

Line-weight hierarchy requirements, from heaviest to lightest:


	Outline principle edges for subject component in detail.

	Changes of plane, such as stair tread in plan view.

	Material changes that do not occur along aforementioned lines.

	Dimension and extension or leader lines.

	Hidden lines or objects beyond.

	Pattern symbols.




Distinctive hatch patterns should be used on section details to designate each component of the detail that occurs along the section cut. For elements shown beyond or in elevation only, show outline of those elements only, without hatch patterns.

Use a clean, orthogonal bounding box on plan details, to define plan limits.

Use Cut lines to graphically terminate or “cut” an end to the detail, generally occurring on each side of the detail section drawing. Cut lines should occur on right and left sides of detail, but not on top or bottom. All cut lines should be oriented vertically, rather than angled.

Use standard line types and hatches as defined within the landscape architect’s CAD standards, used to represent materials.





Detail Dimensions 

Organize dimensions above, to left and below detail per landscape architect’s CAD standards. Dimensions should not conflict with detail notes or keynote leader lines, and should not be positioned over a detail graphic.

Use graphic dimensions on the detail, rather than narrative dimensions in notes. Use narrative dimensions in notes when referring to the complete size of a component that cannot be dimensioned in full on the detail. For example: “1" X 1'-0" X 9'-0" tubular metal beam.”

Dimensions noted in architectural scale (feet and inches), for example, 1'- 6", not 18". Where the measurement is less than 1 foot, note the dimension in inches only, for example, 8”, not 0' – 8". Do not use fractions less than 1/16" for site details—site work component construction tolerances are limited to this threshold. Show fractions with a diagonal slash, for example, 3/4". Engineering dimensions (feet and tenths) are generally not used for detail work.

Use actual instead of nominal dimensions, except for masonry applications such as stone paving. Nominal masonry dimensioning will allow flexibility with sizing joints. Masonry shop drawings must be completed with actual dimensions.



Annotation Requirements—Graphic 

Capitalize all notes and detail titles. Use font type for all notes per landscape architect’s CAD standards.

Do not use abbreviations in detail titles. It is acceptable to use abbreviations in detail notes only if the abbreviations match standard abbreviations list included in document set.

Position text notes and Site Detail Keynotes primarily on the right side of the drawing, left-justified in a text block, 1/4" minimum from the graphic edge of the detail, per the landscape architect’s automated CAD standards. Avoid long leader lines as they are difficult to follow.

Use fully horizontal leader lines as much as possible. If angled leaders are necessary, choose a single angle established in the landscape architect’s CAD standards, with all leaders parallel after break from horizontal. 

Leader lines should never cross one another. It is customary, however for note leader lines to cross dimension lines. In this application, break or discontinue the leader line as it crosses the dimension line. The landscape architect’s CAD standards should automate this process.

Leader lines should be centered on text, stopping 1/8" short of text, per the landscape architect’s automated CAD standards. 

Organize blocks of General Notes, if necessary, without leaders in the lower-right corner of the detail drawing. If space is not available, locate the notes in the upper-left corner. These notes apply to conditions that cannot be specifically located on the detail. For example, the note "Stain all wood members" or "Paint all field welds to match" would be appropriate.



Annotation Requirements—Content

Notes are focused on the size, shape, and relationships of materials and components. Do not describe material characteristics or assembly instructions on details. This information is required in the Project Specification Manual.

Generic labeling is used to identify materials. Do not use the manufacturer’s name or product number. Do not use the proper material name. For example, use label “stone” not “Lake Placid Blue Granite by Cold Spring Granite.” Precise materials should be described in specifications.



Detail References

Where references to other details are necessary, utilize one of two methods: 

A typical Site Detail Keynote symbol with leader line, where the leader arrowhead location clearly designates the component.

A typical Site Detail Keynote symbol with a leader line to circle designating area detailed more fully elsewhere. The circle technique should be used where emphasis is necessary, or when enlargement detail has been provided. 

Site Detail Keynotes (hexagonal references) should be used as much as possible to note all conditions detailed elsewhere, rather than written notes.



Notes

Note material finishes on details. Do not use symbols alone to communicate finishes. Where various finishes are proposed for a material, note: “Finish varies—See Plan.” For example, cast-in-place concrete may be installed both as a broom and a sandblast finish. 

Organize notes top down by hierarchy or logical sequence where practical, for example, note “Precast Cap” above “Mortar Setting Bed” for precast cap, or, note “Cast-in-Place Concrete Wall” above “Board-Form Finish.”

Use the most concise description for each note, without sacrificing content. For example, instead of “Carefully brush specified application of linseed-based preservative to all cut surfaces prior to actual installation, with the approval of the landscape architect, during proper temperature conditions,” use “Pre-installation preservative at all cut surfaces.” Additional examples of concise description include “All wood members shall be stained,” and “All fasteners shall be countersunk and capped/plugged.”

Focus notes only on subject detail in title, that is, avoid descriptions of adjacent details shown for reference only. Do not describe materials that have been detailed elsewhere.

Do not repeat notes from detail to detail. Where detail systems appear in more than one place, reference the base or primary detail for information. Select the primary detail and completely note its components. For similar details, note only variations from the base or typical condition. Reference the base detail as a note on the detail variation.

Use consistent references when referring to other details and project components, for example, “sealed expansion joint” must be referred to consistently in the drawings, details, and specifications. Or, for example, the words “garage,” “structure,” and “deck” should not be used interchangeably. Cross-check terms on details with terms on plans, legend, and specifications.

Minimize the use of abbreviations in notes for ease of reading. Any necessary abbreviations should match the standard abbreviation list made available under the landscape architect’s CAD standards pull-down menu. 

The “See Specification” phrase is not to be used. This is implicit in the construction industry.

The “As Necessary” phrase is not to be used. The note is vague and does not communicate useful or legally binding information.

No references should be made to specific specification sections. These relationships are implicit, and the contractor is expected to understand the organization and content of the projects specifications. For example, it is not necessary to include a note to follow the note “Compacted Subgrade” that reads “Refer to Earthwork Specifications.”

Do not use “No Scale” or “Not To Scale” detail references. Details should always be drawn to scale.

Do not use “@” to Substitute for “at.”




Best Practices


Design


EXTERIOR ORIENTATION

It goes without saying that landscape architectural details must be well suited to the exterior environment. A number of principles guide that responsibility, some of which vary regionally, others of which suggest more universal applicability.

Durability: Weathering, freeze–thaw, sun and moisture, physical loading conditions, vandalism, earth movement, and wear establish challenging life-cycle conditions for landscape architectural construction. As a result, exterior construction should be detailed with stout, weather-resistant, flexible, and tolerant characteristics. Exterior details vary considerably from interior details—most interior environments would not endure in an exterior environment.

Scale and Proportion: Exterior components are often scaled larger than associated interior components due to visual proportioning to the outdoor landscape. In addition, the anthropometrics of exterior use suggest a more robust interface between man and the exterior environment. Exterior pedestrian strides can be lengthier than interior strides, suggesting that exterior steps be broader than interior steps. Personal territories can be larger too, such as seating space per person in public spaces. Function spaces such as those for outdoor play and dining also tend to be more expansive, possibly due to the perceptual freedom of exterior movement.

Natural Context: Natural conditions associated with the exterior environment such as sun, light, and humidity levels effect the perception and regional applicability of landscape architectural materials and details. Light-colored, heat-reflecting pavement materials used in Phoenix may be undesirable in Chicago or Minneapolis, where heat absorption and expedited snow melt may be desirable. Steel site furniture in the desert southwest can scald an unknowing user. Clear and dramatic light in the New Mexican high desert inspires artists and architects to use saturated color palettes against stunning sky vistas.

Civic Resolve: Public spaces require a level of detail commitment that suggests stability and pride in public institutions and democratic ideals. Historically, civic buildings have been built with a sense of permanence. A consistent level of quality between the public building and the public exterior space upholds these principles most effectively. Well-built public spaces symbolize the immutable values of the governments that they represent.

Economy of Form: Exterior detail forms should be simple in order to address exterior construction economies and life-cycle objectives. Complex details are rarely necessary and can usually be simplified to improve expression and associated cost. For example, complicated cast-in-place concrete formwork can rarely be justified. Spare and economical details may be assembled so that “undistinguished detail elements [may be] made remarkable through their particular combination and repetition.”33

Serving the Design Mission: Details should support the mission of the project as a unified and rigorously iterated expression. Paradoxically, details are not really details (where a detail is defined as a minor part of something else), but details are rather the entire project. Details are everything. Ludwig Mies van der Rohe famously suggested that “God is in the details,” promoting their almighty importance and the challenging need to align them with project ideals. A variation on the quote, “The devil is in the details” warns of the dangerous implications of poorly developed details. A project can indeed go wrong in the execution  of detail.

Consequently, design principles should manifest themselves in the details. Relationships between individual parts and the whole must be understood. Detail development should occur as a holistic project effort, rather than a separate activity near the end of the design process. Detail decisions should be tied to project objectives. Each built landscape should be distinguishable by a set of attributes that are represented in the details. If, for example, a garden courtyard at an Alzheimer assisted living facility is organized to “stimulate the physical and mental well-being of its residents,” each detail may play a role in serving that mission. Or, if it is most important that a project protect water resources, a variety of detailed systems may play a role, including paving, drainage, and planting.



SUITABILITY

Detail materials also should be chosen with an understanding of their inherent properties and suitability for intended applications. Material capabilities and limitations should be studied and understood during Design Development decision making. Essential structural attributes, for example, span capabilities of wood species and pavement-loading capabilities should be identified. Weathering attributes for material candidates should be examined. Various stone, wood and metals may perform well in one region and poorly in another, poorly enough  to fail. 



SUSTAINABILITY

Environmental impacts and sustainability measures should be major considerations when selecting project materials and devising details. In the LEED for New Construction Standards V2.2, the United States Green Building Council (USGBC) refers to this project checklist area as Materials and Resources. Credits are given for material reuse, recycled content, regional and rapidly renewable materials, and use of certified wood. Construction waste management is another important component of the LEED checklist.



LIFE CYCLE

Another perspective on sustainable material selection addresses the “life cycle” of the manufactured material or product, also known as the “cradle to grave” material analysis. Here, materials can be evaluated by addressing environmental impacts comprehensively across time. In the manual Building Better Buildings: A Blueprint for Better Buildings, the State of California focuses, in part, on the role and selection of sustainable materials. The following is an overview of a process for evaluating the environmental impacts of candidate material:



	Resource Acquisition: This includes addressing the environmental impacts of extracting the resources to manufacture the product.

	Manufacturing: This includes evaluating the environmental impacts of the manufacturing process.

	Transporting: This includes considering the impacts of transporting the material to the manufacturing or assembly location, as well as transporting the material to the site.

	Installation: This includes the impact that the installation of the product will have on the installer as well as the project occupants.

	Impact on Building Occupants: This includes an evaluation of the potential impact the product might have on occupants during its use.

	Performance: This includes consideration of product durability, as well as product maintenance requirements.





Various standards and associated tools for evaluating the sustainable characteristics of building materials are available, including those listed here.34



	National Institute of Standards and Technology Building for Economic and Environmental Sustainability (BEES): BEES measures the environmental performance of building products by using the environmental life-cycle assessment approach specified in ISO 14000 standards.

	AIA Environmental Resource Guide: This guide presents detailed life-cycle information about a number of building products.

	LEED Materials Credits: The material credit requirements in the LEED Green Building Rating System address some of the key criteria for product selection.





Additional standards are published by ASTM International, originally founded as the American Society of Testing and Materials. The organization currently publishes more than 12,000 technical standards for materials, including many used in architectural and landscape architectural design. 

ANSI, the American National Standards Institute, also develops and promulgates a large variety of standards, some of which serve the construction industry. ANSI’s mission is focused on U.S. business and U.S. quality of life.



MATERIAL SELECTION

Once structural, weathering and sustainability determinations have been made, a short list of candidate materials may be assembled for aesthetic consideration. Materials and associated finish options should be inventoried as they address project objectives. Finishes in landscape architectural materials include a wide range of choices, some of which provide varying performance considerations. Cast-in-place concrete can be broomed, troweled, sand-blasted, acid-etched, or rubbed, and each of these finishes presents different life-cycle considerations. Stone can be polished, honed, water-jetted, hammered, flamed, or sawn. Each of these finishes results in vividly different appearance and performance implications. In addition, the life-cycle implications of finishing processes vary significantly, as itemized earlier.

There is growing recognition of the importance of responsible material and detailing decisions in the design and construction industries, as they relate to both the health of the project and to the broader environment. Site work is especially culpable due to the scale of the work and the immediacy of the impacts to public systems. The importance of material selection in landscape architectural detailing suggests the need for formal and accountable decision-making processes. A metrics-based process should be established to inventory and evaluate alternative material, product, and detail considerations. A matrix or similar graphic device should be used to visually compare materials, details, and performance criteria. Criteria should be derived from the broad performance metrics established for the project. More detailed criteria should be dedicated to durability, weathering, life cycle, and aesthetic considerations. Too often, materials are selected and detailed based solely upon subjective and emotional judgments.




Coordination

The most effective details are those that are developed and coordinated with a host of participants, including material suppliers, product representatives, project maintenance personnel, construction contractors, and interdisciplinary design team consultants. 

The landscape architect should develop project plans, details, and specifications in tandem, with careful coordination between the three, so that the specifications describe in greater “specificity” the general information contained within the details. It is imperative that the Site Detail Keynote List (proposed project systems and components), specifications, and details are aligned with one another to avoid errors and omissions and potential implications to the cost-estimating process.


DRAWING-SPECIFICATION RELATIONSHIPS

Carefully coordinate detail content and terminology to be consistent with specifications. Specification development should take place by carefully reviewing all project plans and details and developing a CSI-based outline of project materials and systems. All quality-control reviews must be conducted with plans, details, and specifications simultaneously.



ARCHITECTURAL COORDINATION

“Walk around” the building with the architect to determine all site work-building interface conditions. Sketch these details with the architect. Determine detailing responsibilities and how to represent work by others.



ENGINEERING REQUIREMENTS

Coordinate and resolve structural requirements for site details. Review the details with structural engineers prior to initiating Construction Documents, for example, walls, steps, pavements, light bases, and railings. For example, detail all railings to support loading requirements, rather than merely stating that they must support a lateral load per building code. Conduct structural review of all component shapes and connections, with confirmation of approximate sizes of structural elements. Conduct a comprehensive work session with the engineer to prepare him to conduct a detailed “redline” review of the current details, making recommendations for structural improvements. Reinforcement and final sizes should be determined at Construction Documentation.

Coordinate and resolve civil requirements for site details. Review details with civil engineers prior to initiating Construction Documents, for example, drainage details, piping conditions, curb and ramp details, utility components, and relationships between pedestrian and vehicular (civil) systems.



FABRICATORS

Determine and confirm the constructability of proposed detailing systems. Work with fabricators and contractors during the design and documentation process to determine construction parameters and limitations. Determine stock material availability, shaping and finishing limitations, and cost implications. For example, metal bent in two directions will likely need to be cast, and will require a mold cast and associated lead time.




Technical


MODELING SOFTWARE

Utilize three-dimensional drafting media and software to study, illustrate, and resolve Design Development details from multiple perspectives.



AUTOMATED DRAWING-SPECIFICATION INTERFACE

Proprietary software is available to electronically link plans and details to project specifications. 

For example, “E-SPECS for CAD integrates . . . drawings and specifications directly from CAD®, instantly updating . . . specifications as [drawings are developed.] E-SPECS for CAD recognize standard CAD elements or complex drawing objects in Architectural Desktop®. As [the designer] enter[s] text, Keynotes, blocks, hatches, or other drawing elements, . . . specifications stay in sync, in real time. Insert a wall, door, window, or any other building object into . . . drawing and instantly update [the] project manual with the appropriate specifications.35

Any changes [made] to the drawings will automatically be incorporated into the [technical] specifications. [One] can manage all the interface definitions, including setting up new projects and establishing section links directly from CAD®.36

And with the click of [a] mouse, [the designer] can access all the other functionality that e-SPECS provides to update [specifications] sections on-the-fly, post project notes,[and] review section markups.”37




Strategies


PROCESS


Iterating the Details

Develop or “layer” a cumulative level of detail in the site details as the plan and design proposal matures. Utilize design reviews, quality-control reviews, interdisciplinary coordination, and value engineering sessions to inform the development of details. Do not attempt to finalize or provide full documentation, for example, exhaustive dimensioning, specific reinforcement or full annotation until the Design Development program and cost confirmation has been completed.

Establish strong relationships between the DD Site Details and Composite Reference Sections. Utilize these complementary drawings to inform one another. For example, use the sections to inform scale and form relationships between individual details.


[image:  Diagram shows sample three-dimensional graphic illustration with associated keynote references. A building with some people inside and outside has many annotations attached to it. A pavement with some tree is also shown in the diagram.]



Research and Innovation

 Among the various design and fabrication disciplines, the building construction industry has been relatively slow to make widespread advances in the quality of building products and details. Concrete mix design, steel and wood framing systems, insulation, and window products are similar to those used a century ago. Furthermore, the fabrication of many of these construction products is materially wasteful, energy-intensive, and harmful to the environment. It is said that the energy used to manufacture construction materials exceeds the energy used for all other types of manufacture, agriculture, and transportation combined.

 In landscape architecture and site development, twenty-first-century systems and details remain very similar to those produced in the twentieth and even nineteenth centuries. Pavements, stairs, walls, railings, and planting systems have not advanced significantly. The durability and life cycle of many constructed systems seems to be in decline and may be linked to short-term investment horizons for many developers and clients. 

Some sustainability advances, however, have been made. A growing percentage of site furniture is currently being fabricated with recycled content. In addition, some innovation has occurred with water quality and stormwater management, with bio-and phyto-remediation systems to clean water, and pervious pavements that facilitate the recharge of groundwater supplies. And substitute wood products have been developed that may help to reduce the rate of deforestation and mitigate greenhouse gas emissions. These products are both durable and recyclable, although complete life-cycle analyses have not been reviewed for this publication.

 Academic research and design practice investigations are not readily shared between the two realms, as they are in industries such as medicine and life sciences. Landscape architects have poorly endeavored to improve upon construction systems, and focused emphasis has not been placed on landscape construction technologies and details in academic programs. The horticultural industry, for example, has learned much about “how to plant a tree,” but many landscape architects’ Planting Details remain essentially unchanged. In practice, “successful” landscape architects are “promoted” to responsibilities that free them from detailing responsibilities. Site detailing processes must be more significantly rooted in advancement and innovation, rather than repetition. Landscape architects need not conduct empirical research themselves, but can look to a range of allied disciplines for analysis and recommendations.

 Site construction detailing practice is well positioned to draw from associated sciences and technologies. Scientists study materials and systems that we use as landscape architects. For example, the American Concrete Institute (ACI) has made conclusions relative to the use of expansion joints in cast-in-place concrete applications, but this information is not currently well utilized by landscape architects. The Marble Institute of America, representing the use of all types on architectural stone, is “committed to supporting sustainable initiatives and innovations at all levels of the production of stone products.”38  The MIA and Stone Council are developing best practices in the industry to provide architects and landscape architects with guidance in implementing environmentally preferable operations. 

 The American Society for Testing and Materials (ASTM) maintains a phenomenal and world renowned collection of technical resources for approximately 140 industries, including building and site construction. The ASTM digital library represents a research clearinghouse, with thousands of peer-reviewed symposia papers. The engineering collection contains about 30,000 papers, accessible with a good search engine and retrieval process. Few topics are neglected or are too obscure, ranging from “Dimension Stone Use in Building Construction” to “Constructing and Controlling Compaction of Earth Fills.” Many of these papers address the latest concepts and technologies for very specific topics. 

 The ASTM knowledge base is not readily accessed by landscape architects, maybe due to the overwhelming breadth and complexity of the profession, together with project fee and time constraints. It has been suggested that landscape architecture firms establish nonproject venues to pursue the development of improved practices and technologies. Those venues might include foundations, academic partnerships, or even research departments whose services are incorporated as part of the consultant’s services.



Resolution

 Details must be thoroughly studied and well resolved, with a rigorous level of precision. Precision relates to the degree of definition, not the exactness of the installation. Components and systems must be fully understood and represented, not left to field interpretation. Poorly resolved details leave necessary requirements undefined. 

 Well-resolved details can be accomplished with a number of specific techniques highlighted below.



	Three-Dimensional Study

	Interdisciplinary Cross-Checking

	Constructability Reviews

	Design Phase Mock-Ups

	As-Built Records








Three-Dimensional Study

 Details should be drafted three-dimensionally and reviewed from every perspective. Plan and section drawings alone neglect key considerations. All unique site conditions should be studied as they influence the primary detail. If select details are drawn full-scale, proportion, human fit, and key intricacies can be understood. Large-scale study models can provide a very useful form development tool. Few projects can be well executed without the use of three-dimensional study and documentation tools. Determine the most critical three-dimensional aspects of the project and determine a method for improved depiction, for example, isometric, perspective, plan-section, or exploded views.





Using 3D Graphics in Construction Documents

This is a Sample Construction Drawing for a custom bench planter utilizing a threedimensional graphic to convey design intent. In-progress and finished photographic documentation are provided to depict the final product outcome



[image: A 3D graphic for constructing a bench planter shows three labeled designs with dimensions shown on each design. At bottom are three photos showing outcome of these three designs.]




Interdisciplinary Cross-Checking

The landscape architect’s perspective should be complemented by that of collaborating disciplines. The project architect, civil engineer, structural engineer, or project artist should review the landscape architectural details as part of a comprehensive quality-control review process. The review will likely determine inaccuracies, inconsistencies or incomplete information.






Constructability Reviews

A contractor should review design and construction details for constructability. Constructability relates to the degree that the documents provide adequate information to properly bid and build the project, that is, the completeness of the documents. The contractor may be contracted as a member of the design team or may offer pro bono services in order to position himself to bid on the work or negotiate a contract with the owner.






Design Phase Mock-Ups

The ultimate test for level of resolution in construction details may be reflected in an actual construction exercise. If fees allow, a preconstruction mock-up can provide all the evidence that the designer needs to complete the design detailing process at a high level of resolution. The design phase mock-up should be integrated with the design services contract by enlisting the services of a subcontractor capable of the specialized construction required within the mock-up.






As-Built Records

Maintain project shop drawings on file for future project use. These drawings precisely illustrate how components are built, as represented by the industry specialists. Theoretically, these details should be well resolved. These drawings are usually more advanced and potentially include improvements to the construction details established by the landscape architect.







Evidence

As designers and constructors, we know and trust only what we see and experience ourselves, in our locale, tested and proven. Project-based experimentation should not be utilized to a great extent, unless the client is interested in a demonstration project or performance analysis. Landscape architects should be extremely careful when using new or “imported” systems. “Imported” systems refer to those construction practices utilized elsewhere in the world, but unproven in the project locale. For example, a paving system used in the American Southwest could deteriorate rapidly in the Mountain West, where freeze–thaw cycles present damaging impacts to exterior construction.

In some cases, where life cycle expectations for the project are extremely high, a survey of similar systems subject to similar conditions should be undertaken. In addition, a performance mock-up may be utilized. In this case, a partial mock-up of a questionable system may be tested prior to actual use on the project. Ideally, the system can be tested over the course of two seasons, under relevant site circumstances. For example, a vehicular paving system may be installed in a location subject to construction traffic.



Use of Standard Details

Standard details are those details previously developed by the landscape architect that are kept on file for use in similar project applications. When adapting standard details to new project applications, the landscape architect must scrutinize each detail for applicability to all project circumstances. In addition, the landscape architect should not assume that the standard detail is complete or well-developed. Standard details are often positioned in archived files without full or rigorous quality-control reviews. The standard detail should only be used as a point of departure for further development during the Design Development and Construction Documentation process.

The landscape architect should begin the detailing exercise by comprehensively defining all details associated with the project. Do that by “walking around” the site plan and graphically itemizing all materials, components, systems, and conditions on the Site Detail Keynote List. Preliminary "Sketch Details" for each material system identified should be prepared. Upon completion the landscape architect may search the firm's standard detail database to determine applicable details for futher development. Most all pavements, walls, and other fundamental systems can be developed from a standard detail. Space should be allowed for additional details to be added to the detail sheets. See also illustration in Chapter 7, Design Development: Design Solutions for Graphic Depiction of Mock-up and Storyboard Process.

Each component or system should use one standard detail which may be comprised of plans, sections, elevations, and/or axonometric drawings, to further describe and depict the component or system. Related details should also be included where necessary to describe connections or transitions to various conditions or adjacent components and systems.

When using standard details from a government agency such as a parks department, changes should not be made to details other than incorporating dimensional information to fit the component or system to project circumstances. Original detail authorship and ownership should be carefully recorded as a general note within the individual detail block. Proprietary liability should not rest with the landscape architect, unless details by others are manipulated. In some cases, standard public agency details should not be provided by the landscape architect but rather identified in the General Notes as directed by the agency. 

Avoid redundancy, that is, repetition of the same information on similar details. Instead, develop a base detail with common or standard information. Develop additional details that vary from the base detail, but only note variations from the standard. For example, many stair details will utilize the same basic systems, but will vary only in number of steps and landings, handrails, cheekwall, and potentially lighting conditions. Highlight only these variations in the details; do not repeat tread shape, finish, or reinforcement information.

Catalog cut sheets or proprietary details should not be used within Contract Documents. These details may contain references to work not included within the contract. In addition, they are often not drawn to scale, and may change if an alternate product is chosen during the design, bid or construction process. If a proprietary product is to be used, it may be illustrated with a generic outline. Installation intent should be communicated  within the detail.



Incorporating Construction Drawing Mock-Up Details for Quality Control

This is a sample construction drawing mock-up detail that was provided on the General Information Sheet of the drawing set to convey the design intent for the illustrated systems. The photograph depicts the final built outcome and highlights the importance of including such mock-ups to reinforce quality and workmanship expectations for specific elements on the project.



Incorporating Construction Drawing Mock-Up Details for Quality Control

This is a sample construction drawing mock-up detail that was provided on the General Information Sheet of the drawing set to convey the design intent for the illustrated systems. The photograph depicts the final built outcome and highlights the importance of including such mock-ups to reinforce quality and workmanship expectations for specific elements on the project.


[image:  ]



Example of DD Site Details—Paving


[image: Example of DD site details—paving shows site detail keynote list, detail number, detail title, site detail keynote reference, and preliminary site detail for stone paving type 1 to 4, stone coping, concrete type 1 to 3, and stepping stone type 1. ]

Example of DD Site Details—Walls


[image: Example of DD site details—walls shows site detail keynote list, detail number, detail title, site detail keynote reference, and preliminary site detail for stone veneer wall, stone veneer retaining wall type 1 and 2, and dry stacked stone retaining wall. ]



Example of DD Site Details—Site Furnishings


[image: Example of DD site details—site furnishings shows site detail keynote list, detail number, detail title, site detail keynote reference, and preliminary site detail for bench type 1, pool lounge chair, trash receptacle, and planter pot type 1 and 2. ]





CONSTRUCTION DOCUMENTATION SITE DETAILS 


Objective

Construction Documentation Site Details communicate the three-dimensional requirements for constructing the site work, as a discrete and itemized set of detailed technical drawings. Requirements for form, size, and generic materials are included.



General Requirements


Intent

CD Site Details are developed exclusively as “implementation details,” contrasted with “design details” developed during the Design Development phase. Therefore, they establish a legal definition of project construction requirements, binding the landscape architect to conformity with accepted standards for constructability and workmanship, assuming the contractor constructs the details as documented. If the contractor does not construct the project as the details illustrate, legal responsibility for failure or other liability shifts to the contractor. Consequently, the landscape architect must explicitly define how the site should be constructed with details. Construction details should not vary in their interpretation by different parties. 

Construction details precisely illustrate sizes, shapes, and relationships between construction systems and components. Materials, joining methods, and dimensions of components are described. Material properties or proprietary information should not be included on drawings.

Together with plans, details are used to establish construction cost estimates and bids. Details must clearly differentiate the extent of material systems in order to conduct quantity takeoffs.




Specific Requirements


Detail Content


SUBJECT ELEMENTS

The landscape architectural CD Site Detail shall include the elements listed below, strictly focused on the subject detail. The subject detail is that element named in the detail title. 


	Graphic shape, size, position, and relationships between components within the detail assembly shown precisely and to scale

	Fully dimensioned shape, size, position, and relationships between components within the detail assembly

	Generic description of material and finish requirements

	Structural requirements and setting systems

	Jointing requirements detailed or Detail Keynote references to jointing details

	Keynoted relationships to adjoining details

	Transition or Connection Details





STRUCTURAL REQUIREMENTS

Utilize one of two strategies for depiction of structural reinforcement, as per the landscape architect’s contractual relationship with the client and/or structural engineer:


	Strategy 1: If the landscape architect is contracted by the client to define reinforcement requirements, incorporate explicit recommendations from the engineer by accurately defining rebar size and spacing, and accurately representing the rebar graphic. For example, show accurate clearances, shapes, and horizontal spacing. Ensure the engineer’s review and approval prior to issuing.

	Strategy 2: If the landscape architect is not contracted by the client to define and document reinforcement requirements, do not show or label the rebar. Include a note, for example, “Reinforced cast-in-place concrete foundation. Refer to Structural details for information.” Do not replicate the engineer’s drawings for reference. 



For paving details, always explicitly show and annotate reinforcement and other structural requirements. Coordinate with engineer. For example, a cast-in-place concrete slab detail might include graphic delineation of reinforcement per the landscape architect’s CAD standards, with an associated note that reads “# 4 Rebar at 12"  O.C. each way.” 

Otherwise, a note should be provided either directing the reviewer to the engineer’s drawings or indicating that reinforcing shall be as required by an engineer. The latter approach, however, is not recommended.



Sample CD-level Detail Graphic

*****************************

[image: Sample CD-level detail graphic design of plan, elevation, and section each labeled with many details. ]





Graphic Requirements

Graphic requirements described at the DD phase should also be applied at the CD phase.



Best Practices

Best practices described at the DD phase should also be applied at the CD phase.



Example of CD Site Details—Paving


[image: Example of CD site details—paving shows site detail keynote list, detail number, detail title, site detail keynote reference, and site detail (includes final engineering) for stone paving type 1 to 4, stone coping, concrete type 1 to 3, and stepping stone type 1. ]



Example of CD Site Details—Walls


[image:  Example of CD site details—walls shows site detail keynote list, detail number, detail title, site detail keynote reference, and site detail (includes final engineering) for stone veneer wall, stone veneer retaining wall type 1 and 2, and dry stacked stone retaining wall.]



Example of CD Site Details—Site Furnishings


[image: Example of CD site details—site furnishings shows site detail keynote list, detail number, detail title, site detail keynote reference, and site detail (includes final engineering) for bench type 1, pool lounge chair, trash receptacle, and planter pot type 1 and 2. ]	




DESIGN DEVELOPMENT TREE PLANTING PLAN


Objective

The DD Tree Planting Plan establishes the position, form, size, and preliminary species for proposed trees in order to accomplish spatial, social, aesthetic, environmental, and engineering objectives.



General Requirements

The plan establishes design intent and the role of trees in accomplishing well-defined project objectives. A number of objectives are typical to planting design exercises. Spatial objectives may include the structuring or subdivision of spaces, the framing of views or even the guiding of circulation routes. Trees can play an important role in shaping space. Aesthetic and sensory objectives may include form, habit, texture, color, smell, and blooming periods. DD Tree Planting Plans may define seasonal tree attributes in succession across time. Environmental and engineering objectives may include erosion control, wind and solar control, bioremediation, energy conservation, temperature control, and habitat enhancement. Social or community goals may include education, gardening, crime prevention, or establishing seasonal activity spaces.

The plan solution is an objective response to site conditions, including climate and micro-climates, soils, drainage, urban conditions, pollutants, and coastal conditions, including salt spray. Tree species selection will largely be derived from these influences, together with design objectives. It is also important to determine the value of the existing mature landscape and potentially establish opportunities to preserve and integrate that landscape with the proposed design.

The DD Tree Planting Plan defines tree species and characteristics, locations, patterns, quantities in groupings, other requirements for installation, and relationships to construction by other disciplines.


Key Distinctions between DD and CD Site Tree Planting Plans

The landscape architect should be strategic in making content decisions for the Design Development documents. These guidelines suggest individual strategies for each of the DD sheets, subject to the unique role of that sheet in the design and documentation process. 

Primary relationships between the DD and CD Site Tree Planting Plans are summarized:


	The DD Tree Planting Plan is a fully developed, in-progress version of the CD Tree Planting Plan, with a complete set of preliminary decisions regarding tree species, locations, and desired attributes. 

	On the DD Tree Planting Key Legend, tree quantities do not need to be numerically quantified, although adequate information should be provided to complete a construction cost estimate. The plan should be adequately notated so quantities can be determined by others. The landscape architect may provide tree spacing requirements so that contractors can use formulas to calculate massed quantities of trees.

	The DD Tree Planting Plan should undergo preliminary coordination with both allied and specialized disciplines such as civil engineering, irrigation design, architecture, water feature design, coastal engineering, and wetlands design. The CD Tree Planting Plan should undergo rigorous and detailed coordination with these and other disciplines. CD level coordination focuses, in part, on relationships and potential conflicts between proposed trees at mature size and other built design program.

	The DD Tree Planting Plan focuses on accomplishing design intent and therefore may include larger scale Tree Planting Plan illustrations and three-dimensional documentation, including the use of imagery. This type of documentation is significantly more advanced than Schematic Design documentation, that is, it should be more specific, more detailed and well resolved.

	The DD Tree Planting Plan does not yet reflect detailed documentation such as complete and final tree dimensioning, complete Reference Notes, and final tree species determinations. Typical tree spacing may be included. Site Detail Keynotes can be introduced but may not be completed exhaustively.






Specific Requirements


Plan

Survey base sheet to show all existing conditions to remain, including above-and below-grade structures, pavements, trees, topography, utilities, monuments, benchmarks, or other reference datum, and all legal conditions and restrictions such as property line bearings and distances, recorded easements, zoning setbacks, deed restrictions, adjacent property owners, and zoning districts, if relevant to the project layout. Do not modify the base sheet to change or obscure content. 

All existing conditions to remain and proposed site components, including rock outcroppings, pavements, utility structures, drainage structures, irrigation equipment, and any other component that may interface with tree planting work.

Existing trees, shrubs, undergrowth to remain, graphically identified to match that shown on Plant Protection Plan. Graphic identification of tree protection areas, for example, protective fencing is not necessary on the Tree Planting Plan, as redundant plan requirements are to be avoided. In addition, a Reference Note may be used to describe existing tree(s) to remain.

Existing wetlands or other waterways, delineated as surveyed.

Proposed hardscape site improvements, including pavements, utility structures, drainage structures, irrigation equipment, and any other component that may interface with tree planting work.

Proposed site grading and drainage relationships to tree planting, as illustrated with proposed grading contours, as part of the drawing base.

Preliminary limits of project scope of work, as agreed by landscape architect, civil engineer, contractor(s) (if applicable), and owner. Note that limits of work may not coincide with property lines, for example, when areas within the property area have been designated as non-work areas. Accurate determination of limits of work requires the investigation of a number of issues that the landscape architect may not have immediate access to, including contractor staging, mobilization, construction access, traffic control, and other construction-related issues. Consequently, the DD limits of work may be revised as they are better informed at the CD phase.


[image:  ]

Sample Planting Keynote List



Sheet matchlines, identifying relationship of subject plan sheet to immediately adjoining plan sheets, with label on the side of the line you are matching your sheet to that reads “Matchline—Refer to Sheet L8-x. Show consistent, but minimal dimension of work outside matchline, for example,  1" on a full-sized sheet. 

Primary plan labels to communicate primary content, for example, street names, buildings, adjacent context, utilities, easements, and major site program, especially as it relates to landscape and tree planting, for example, “event lawn,” “palm court,” or “meditation garden.” Note that the Site Reference Plan is intended to illustrate and notate the primary landscape architectural spaces and programmatic components. It may be useful, however, to further highlight this program or define a more detailed set of elements on the Tree Planting Plan. Furthermore, these labels may be useful for those occasions when Tree Planting Plans are provided to landscape contractors as individual sheets, without the benefits of the entire drawing set. Note that some existing conditions labels should be included on the survey base. Note also that text plan labels are generally discouraged on landscape architectural plan sheets, with Site Detail Keynotes and Site Reference Notes used instead, for efficiency and clarity. 

Preliminary Site Detail Keynote List, with references to typical Tree Planting Details. Note that extensive Site Detail Keynote references on the DD Tree Planting Plan are not necessary, as they should be developed on the CD Tree Planting Plan after the DD Plan has been confirmed. Typical Site Detail Keynote references may be included.

Enlargement plan references for detailed tree planting areas as necessary to convey design intent.

Preliminary Tree Planting Reference Notes to supplement graphic instruction and General Notes. The DD Tree Planting Plan may utilize a set of initial Site Reference Notes that communicate primary, rather than exhaustively annotated intent, for example, “Maintain 5' minimum offset from utility line.”

Examples of Tree Planting Reference Notes are provided below (see the generic description of Site Reference Notes in the Chapter 9, Key Documentation Practices). Note that these are only sample notes and do not represent a comprehensive list. They address likely topics. Therefore, they should not be used by landscape architects for project applications. The landscape architect should customize Site Reference Notes to individual project needs. The landscape architect should establish Site Reference Notes by thinking through a logical order of tree planting operations. For example, confirming potential subgrade utility conflicts with proposed tree locations would need to occur prior to checking tree pits for satisfactory percolation rates.






Example Tree Planting Reference Notes


	 Align trees with street lights and other streetscape elements.

	 Stake trees in this area for review by landscape architect prior to installation.

	 Confirm location of existing trees prior to installation in this area.








Proposed tree planting, including deciduous, evergreen, and specialty trees such as palms. Tree symbols per graphic requirements noted below and in the landscape architect’s CAD standards.


[image: Sample legend graphic for tree planting legend shows symbols for deciduous tree, ornamental tree, ornamental tree multi trunk, evergreen tree, and palm tree. ]

Sample Legend Graphic



Tree reference system, identifying tree species, quantities in groups on plan, and plant size, per graphic requirements below and landscape architect’s customized system, for example, “6 AR-3” identifying six Acer rubrum trees at 3-inch caliper. Coordinate the Tree Reference System with the names, symbols, and quantities on Tree Planting Key Legend, per graphic conventions noted below.


[image: Sample identification legend for plant identification key shows plant size (i.e., caliper or height), plant abbreviation, and quantity. ]

Sample Identification Legend



Key dimensions to indicate important or typical tree spacing needs not readily conveyed on Tree Planting Key Legend. 

Location of irrigation controller, indicated for reference and coordination, even if located inside a building. Also indicate backflow preventer location(s) and quick couplers if applicable. Carefully coordinate this with the Irrigation Plan.

Coastal tree planting, that is, those trees that are used as part of a coastal ecosystem to protect or restore habitat, control erosion, or accomplish other objectives. Municipal guidelines or requirements may be applicable. For example, the Auckland, New Zealand, Regional Council provides the “Coastal Planting Guide” for application along its coastline. The document highlights the importance of specialized expertise and practices in coastal environments and is included here to reinforce that importance.

Subgrade tree-planting trenches, vaults, or pits, if the plan extent is not clear on the details. Tree trenches generally cannot be shown accurately on details.

Subdrainage for tree pits and tree beds, referenced to the Site Grading and Drainage Plan.



Tree Planting Key Legend

The Tree Planting Key Legend includes the plan abbreviation and botanical and common name for each plant identification key. It is an abbreviated Plant List specifically developed for reference on the individual Tree Planting Sheets. Refer to Graphic Requirements for sample legend.

The Tree Planting Key Legend is organized by Tree Type in the following order by tree type:


	Deciduous Trees 

	Evergreen Trees 

	Ornamental Trees

	Palm Trees



Trees are alphabetized by genus within each grouping of tree types.

Tree Reference: The tree abbreviation label directly derived from tree genus and species, for example, Acer rubrum is labeled as AR. When similar Latin names establish duplicate abbreviations, supplement one abbreviation with one character to distinguish the two, for example, Acer ginnala and Aesculus glabra may be identified as AG and AGL, or AG and AG2.

Note that there is legitimate interest by some landscape architects in simplifying the use of plan tree references at the DD phase. For complex projects, the tree referencing process can be laborious and is subject to change as the DD scheme evolves. One approach suggests the sole use of tree symbols at the DD phase, without the use of tree references (tree identification labeling on the plan). That approach would require the extensive development of a tree symbol system that assigns a unique and distinguishable symbol for each tree. That approach runs contrary to the recommendation within these guidelines that a simple, single symbol be used for each tree type, for example, deciduous tree or evergreen tree. The landscape architect should not use two different systems for the DD and CD plans. Consequently, it is necessary to use tree references at the DD phase.

Tree Size Reference: In cases where it is necessary to distinguish size requirements for the same species on the plan, a simple alpha-numeric reference may be used, derived from the base system. For example, if three different caliper sizes are proposed for Acer Rubrum, the following system may be used:


	AR-2.5 – 2 ½" Caliper

	AR-3 – 3" Caliper

	AR-4– 4" Caliper



The abbreviations AR-2.5, AR-3, and AR-4 should be noted on the plan with leader lines directed at specific trees designated for specific size. Because the plant size is incorporated in the Plant Identification Key there is no need to replicate it in the Tree Planting Key Legend.

Alternative tree reference systems may be used when generically referencing trees. For example, trees may be labeled with a reference that begins with the letter “T” followed by a number, for example, T1, T2, etc. This system may be used if multiple tree types may satisfy a plan requirement and a final species selection has not been determined.

Genus Name: This is capitalized (if upper-and lowercase are utilized), followed by the species name in lowercase and variety or cultivar capitalized if it a proper name. It is traditional to italicize or underline genus and species. Separate variety or cultivar from genus and species by abbreviation “var.” or “cv.,” or the cultivar name included within single quotation marks if “cv.” is not used. For example, Gleditsia triacanthos var. inermis 'Shademaster.'

Common Name: This is in lowercase unless a proper term, for example, sugar maple rather than Japanese maple. This rule is subject to varied application in the industry.

Tree Plant List: The Tree Plant List expands upon the Tree Planting Key Legend to include type, size, quantity* and notes. (*See the notes above and below concerning flexibility in defining tree quantities at the DD phase.)

Tree Quantity: This identifies the number of proposed trees. Utilize landscape architect’s CAD standards and automated tree-counting tools. Note that Tree Planting General Notes should indicate that Tree Plant Lists are provided for contractor convenience and that plan quantities will govern. Planting General Notes are located on the General Information Sheet.

Size of Trees: In height, caliper, container, or box size. Height may be given as a range, but caliper and container size should generally not be given as a range in order to establish uniform bidding conditions. Note that, in some regions, there are exceptions to this general rule.

All specified tree sizes should be consistent with the American Standard for Nursery Stock (ANSI Z60.1) published by the American Nursery and Landscape Association (ANLA). ANSI establishes a standardized system of tree sizing in order to provide buyers and sellers with a common terminology in order to facilitate transactions involving nursery stock. While the system may increase the likelihood that conforming trees are healthy, the system does not ensure tree health. The system includes standards for measuring trees (caliper, height, and branch height); specifying and stating the size of trees; establishing proper relationships between caliper, height, and branch number; and root ball, container, or box size standards.39

Tree List Notes or Comments: These concern the method of delivery or other unique conditions associated with tree or installation. Refer to the American Standard for Nursery Stock published by the American Association of Nurserymen for standard terms and requirements. Determine the most appropriate regional practice for selected species. A number of these terms are given in the list below, grouped under the headings “TYPE” or “COMMENTS,” as they might be grouped on the tree list. Type generally refers to the tree delivery method and comments generally represent characteristics of the tree. The list is not intended to be comprehensive, as the landscape architect is encouraged to establish local or regional needs.




	TYPE
	COMMENTS





	
	Balled and Burlapped



	

	Well Branched







	
	Bare Root



	
	Straight Trunk







	
	Boxed



	
	Strong Central Leader







	
	Bundle



	
	Full Trees







	
	Manufactured Ball



	
	Full Specimens







	
	Transplant



	
	Multi-Stem







	
	Seedling



	
	Single Stem







	
	Container or Cutting



	
	Field collected







	



	
	No shearing







	



	
	Spacing as indicated









Include notes to describe tree spacing. Where unique site-specific dimensions are important, include those dimensions on the Tree Planting Plan.


[image:  ]

Sample Plant List





Items Required on the General Information Sheet,  to Be Coordinated with the Tree Planting Plan

Note that all General Notes, symbols legends, and charts should be included on the General Information Sheet or Series-Specific Key Plan and General Information Sheet, but are described here for reference. See General Information Sheet and Series-Specific Key Plan and General Information Sheet requirements for additional information.


	General Tree planting notes clarifying intent and requirements not clear on plan.

	Tree Planting Symbols legend illustrating graphic symbols used on the Tree Planting Plan to identify proposed trees.

	Tree Plant List with final tree species, sizes, quantities*, and key characteristics or comments.

	Trees to be Transplanted chart if necessary, to define trees designated on the Protection and Removal Plan to be transplanted, as indicated on the Tree Planting Plant.






Graphic Requirements

Existing conditions, distinguished from proposed improvements by graphically screening existing conditions to a degree that allows proposed improvements to read distinctly from existing conditions. It is also very useful to screen proposed hardscape improvements in order to allow the proposed Tree Planting Plan to read well. Furthermore, the landscape architect may find it useful to illustrate relationships between proposed trees and proposed shrubs and groundcovers. That may be necessary when the Tree Planting Plan is complex. If so, all trees can be shown on the same plan, with the shrubs and groundcovers screened to allow the trees to read vividly and the inverse to highlight shrubs and groundcover.

Proposed contour grading, also screened as necessary to illustrate intended relationships between the Tree Planting Design and Grading and Drainage Plans.

Limit of Project Scope of work line represented by an equally spaced dashed bold line, with “Limit of Project Scope of Work” note. Consider screening this line to distinguish from matchlines that separate sheets.

Line-weight hierarchy, from lightest to heaviest:


	Screened survey base, existing conditions

	Proposed hardscape, grading, and utilities

	Tree call-outs, Site Detail Keynotes and Site Reference Notes, and associated leader lines

	Proposed trees



Automated CAD tools, utilized from the landscape architect’s CAD standards to choose symbols, place trees, label trees, count trees, and create the Tree Planting Key Legend.


	Deciduous trees, illustrated with simple circles with a cross in the center in the center, as a default symbol. Other illustrative symbols may be used to highlight the design intent, but this is discouraged and, if they are used, they shall be kept as simple as possible.

	Evergreen trees, illustrated with a simple circle with a cross in the center and lines radiating around the outside, as a default symbol.

	Palm trees, illustrated with the landscape architect’s standard CAD symbol for palm trees.

	Ornamental trees, illustrated with simple circles with a cross in the center in the center, as a default symbol. Other illustrative symbols may be used to highlight the design intent, but this is discouraged and, if they are used, they shall be kept as simple as possible.



Tree crown symbols shown at 3/4 mature size, for example, 40-foot mature tree crown shown with 30-foot diameter. That will allow the designer to space trees appropriately. The landscape architect may find it useful to develop an electronic database to indicate mature tree sizes. That database would require regional applications to reflect species and growth rate variations

Where different sizes of the same tree species are proposed, they may be distinguished graphically on the plan with use of different size symbols. That approach may conflict with the recommendation above that a 3/4 mature size be used to illustrate correlations with mature tree species’ sizes, and these approached should not be used jointly. A notation method may also be used to distinguish different sizes of the same tree species, as described above.

Connector lines, linking all tree centers per landscape architect’s CAD standards. Organize connector lines in simplest fashion possible, that is, avoid excessive “zig-zagging.” Utilize logical groupings, for example, break at plan gaps or dividing features such as walkways.

Plan tree reference, indicated with a leader line extending to quantity and tree abbreviation label, for example, (4) AR-3, at all tree groupings. Leader line should be developed as per landscape architect’s standard leader symbol, automated if possible. Use 60-degree angle, leaders (from horizontal) as much as possible. See also Chapter 9, Key Documentation Practices for recommended labeling protocols.

Tree abbreviation labels per the landscape architect’s standard CAD requirements and the recommendations above.

Subgrade tree planting trenches, vaults, or pits, with dashed lined indicating limits of these elements.


Legends

Symbols Legend: Tree symbol identification should be incorporated in the Tree Planting Legend and included on the General Information Sheet. Tree symbols should be precisely identical to that shown on plans, including size. These symbols may be incorporated into the Tree Plant Key Legend and Tree Plant List if abbreviations and tree plan references are not utilized.

Tree Planting Key Legend: Tree abbreviation key for ease of reference on drawings. Legend should include two-letter abbreviation and plant size and associated Latin name and common name. 

Tree Plant List: See Specific Requirements above.


[image:  ]

Sample Tree Planting Key Legend






Best Practices


Design


THINK THREE-DIMENSIONALLY

Utilize three-dimensional drafting or modeling software to represent fully mature (full growth) trees when possible. These trees should be illustrated in relationship to buildings and the site development program in order to confirm species choices and associated sizes, habits, forms, textures, locations, quantities, type of space being created, and sun/shade patterns. Emphasis should be placed on trees and large shrubs. It is common for trees to be spaced too closely to one another, or too close to buildings and other elements. These proximities result in spatial and circulation conflicts, visibility problems, maintenance challenges, and difficulties for trees to achieve normal size and form characteristics.

Determine and evaluate the mature size and form characteristics of proposed trees. Overplanting and excessively tight spacing is a common problem in tree planting design.

Establish intended design relationships between tree planting design and grading design. Modeling studies should include trees and topography.



ADDRESSING SITE CONDITIONS

Existing soil on the site may be a factor in tree selection, especially if the soil is especially acidic or alkaline. Native tree selection is best achieved if matched to desirable soil, light and moisture conditions. Before making final tree selections, collect and analyze soil samples on the site to determine desirable tree associations. Amendments may need to be made to the soil to achieve better nutrient content—these amendments should be specified.

Native site soils are an important factor in an ecologically healthy site. (Note that disturbed soils can also be good for plants.) Native site soils can be confirmed by comparing on-site soil samples within the regional context. It is important to analyze the existing native site soil in order to determine if the soil is healthy and can properly support the vigorous growth of trees and habitat. If healthy native soil is determined to exist, care should be taken to preserve and reuse the soil, even if disturbed by construction activities. Ideally, healthy native soil will be adequate to serve the entire needs of the redeveloped site, minimizing the need for importing “foreign” soils.40

Determine the native tree palette for the site conditions, that is, trees that would naturally thrive in these conditions. Consider that palette as part of proposed tree planting scheme.

On some sites, wildlife habitats may exist. These habitats may include migration routes or flyways. Existing landscapes, including trees, drainage patterns, and geology represent the primary features of these habitats. A survey of these habitats, including a determination of current wildlife occupation is important to determining the location and extent of proposed improvements in order to avoid undesirable impacts. As part of the wildlife and habitat analysis, an inventory of native tree communities should be established. Invasive or noxious species may be found, and may need to be removed. New tree planting patterns may play a role in enhancing existing habitat conditions. Proposed tree species may be selected to match or complement the native tree community. Landscape buffers may be established to protect the habitat area.

As soil, light (sun), topographic and moisture conditions vary across the site, it is important to make tree selections that fit and thrive in these sometimes disparate conditions. Establish a tree zoning map (at Schematic Design) to depict limits of each major zone. The tree zoning map must be prepared as an overlay to the Grading Plan so to reflect solar orientation and aspect. Planting zone examples might include “Hot, Dry, South-Facing Slopes,” and “Cool Wet Existing Tree Understory.”

Drought-tolerant and low-water needing trees may be important to accomplishing sustainable water use objectives. When trees that require similar water needs are grouped in irrigation “zones,” necessary water application rates can be most effectively managed. Some drought-tolerant trees may even thrive in poor soil conditions. The Plant Zoning Map described above can be further developed and utilized to reflect tree watering needs, in order to group tree species with similar needs. 




Coordination


MAINTENANCE

Review maintenance capabilities and issues with owner’s landscape maintenance personnel and determine key issues. Determine intended maintenance levels for the project as it influences tree selection and tree planting design. For example, the landscape maintenance program may not be well suited to maintain flowering or fruit-bearing trees. Or, a corporate mission may not support maintenance and watering needs of non-native species.


Irrigation

Coordinate tree locations and watering needs with irrigation consultant. Note that the reduction or elimination of irrigated plants may become more prevalent as water resources grow scarcer.

Graphically overlay Tree Planting Plans with Irrigation Plans to determine any potential conflicts or necessary adjustments. Irrigation equipment should be located to be accessible but visually discrete. 




CIVIL

Graphically overlay Tree Planting Plans with Civil Engineering Plans to determine any potential conflicts or necessary adjustments. While minor adjustments of civil infrastructure may be made in the field, more significant conflicts, for example, between rows of trees and utility lines, may require adjustment of one element or the other during the design and documentation process. 

Graphically overlay Tree Planting Plans with Grading Plans to determine  any potential conflicts or necessary adjustments. For example, tree positions in drainage ways should be evaluated for species’ appropriateness to potentially wet conditions. Tree planting relationships  to proposed grading must be well-resolved. It may be necessary to illustrate that intent with sections, such as those described in “Composite Reference Sections” or "Site Grading and Drainage."



TREE PROTECTION

Coordinate the Tree Planting Plan with the Plant Protection and Removal Plan, and/or Protection and Control Plan, if utilized. Cross-reference these plans in General Notes if applicable. Proposed trees and other plants should be positioned with careful consideration of root zones at existing trees. Any planting within the root zone can be just as damaging as grading within this area. Even groundcover planting should be avoided in the root zone of existing and newly planted trees.

Note that good tree protection is inherently good soils protection.



CROSS-REFERENCING

It is common for landscape architects to use notes on drawings and General Notes to cross-reference relationships between drawings, for example, between the Tree Planting Plan, Irrigation Plan, Irrigation Details, and Tree Planting Details. This practice is unnecessary as these relationships are implicit. Refer to Chapter 3, Operational Principles, CROSS-REFERENCING CAUTIONS: A METHOD TO THE MADNESS for a description of the implicitness principle.

The landscape architect may consider establishing a general note on the General Information Sheet to reinforce the principle of implicitness, suggesting that relationships between drawings, and between drawings and specifications are complementary and understood.



TREE AVAILABILITY

Prior to preparing Design Development and Construction Document Tree Planting Plans, check for general availability of selected quantities of matched trees. Quality root systems should be considered as part of the availability search. The contractor is responsible for locating specific material, but the landscape architect should ensure that trees are available within reasonable means.

The landscape architect may confirm availability of specified tree species, sizes, and quantities by contacting nurseries in the project area or utilizing a landscape contractor to conduct a tree search.



MUNICIPAL REQUIREMENTS

Verify that tree selection meets zoning and landscape requirements of the local municipality. These requirements may include a minimum landscape area, usually a percentage, as part of the overall site acreage. In addition, municipalities may require a specific number of trees per street frontage or parking area, or minimum tree sizes.

Prior to preparing Design Development and Construction Document Tree Planting Plans, verify that tree palette is approved by agencies with jurisdiction over the project, for example, the forestry or parks department, or other city, county, town, state, or federal agency. Verify compliance with any protective covenants and/or design guidelines for the project area.




Technical

Locate trees to assure that long-term tree root growth does not conflict with utilities, buildings, structure foundations, ponds liners, or other sensitive infrastructure.

In order to conserve water use, determine a water budget for irrigated landscape, and pair water application rates with associated tree species’ water needs.



Strategies


SAY THE MOST WITH THE LEAST GRAPHIC INFORMATION

Do not overrender the Tree Planting Plan. The document is not intended to be illustrative and should communicate contractual requirements in the simplest fashion possible. Subtle differences in tree symbols may be useful to readily distinguish tree species or types.



STRATEGIC NOTES AND KEY REQUIREMENTS

Use notes or comments on the Tree Plant List to stipulate special requirements that are very important to the success of the tree planting design. For example, in an urban condition such as a pedestrian mall or streetscape, it may be critical that pedestrians can walk under and directly beside trees. That intent may require a lowermost limb height in order to establish the desired clearance. This requirement should be noted in the Comments section of the Tree Plant List, as described earlier under Tree Plant List. The landscape architect should think carefully about the most important tree characteristics, those unique characteristics that are not communicated in the specifications.



BE GENERIC

Do not include specification information on Tree Planting Plans or details, for example, specific soil amendments, detailed mulch requirements and tree stake materials. Instead, generic references should be used. Generic references do not include proprietary, technical, or descriptive references.  For example, mulches may be referenced on plans with Site Detail Keynotes as Mulch Type 1, Mulch Type 2, and so on. Soil should be referenced with terms that precisely match specification references, for example, existing topsoil, imported topsoil, backfill or structural soil. 



EVALUATE TREE POSITIONS, SPACING, AND POTENTIAL CONFLICTS

Confirm tree spacing and tree proximities with adjoining elements by reviewing mature tree sizes. Check conformance to municipal requirements.

In urban conditions where tree planting space for the tree root ball is limited, verify that the "American Standard for Nursery Stock" minimum root ball dimensions are satisfied relative to specified caliper. For example, for each inch of caliper, 10" of root diameter is required. A 4"-caliper tree is required to be delivered with a 40"-diameter ball. Confirm that the designed pavement opening will allow a 40” diameter to be placed, including room to handle the tree for installation and potential removal.  A similar analysis may be completed for trees specified by box size.

Check for conflicts between proposed tree materials and light poles, fire hydrants, drains and pipes, fire department connections on buildings, sediment traps, signs, site distance triangles, easements, property setbacks, swales, irrigation equipment, or other restrictions. Overlay Tree Planting plans with composite site utility plans prior to beginning Construction Documents. Be aware of soil depths when tree planting above building structures to ensure that appropriate trees are specified.

Review possible screening needs, for example, transformers; heat pumps; trash and recycling areas; irrigation, electrical or mechanical equipment; parking lots; and above-grade vaults or storage facilities and rooms.



Example of a DD Tree Planting Plan


[image: Example of a DD tree planting plan shows survey base sheet, proposed site improvement, preliminary limits of work, planting detail keynotes, preliminary site reference notes, and planting key legend with many other details. ]






CONSTRUCTION DOCUMENTATION TREE PLANTING PLAN


Objective

The CD Tree Planting Plans defines contractual requirements for tree locations, species, sizes and other characteristics.



General Requirements

Confirm that design intent and the role of trees in accomplishing measurable project goals have been accomplished. Aesthetic and sensory objectives may include form, habit, texture, color, smell, and color. Environmental and engineering objectives may include erosion control, wind, and solar control, bioremediation, or habitat enhancement. Social or community goals may include education, gardening, crime prevention, or establishing seasonal activity spaces.

Meet municipal requirements for number and location of trees.



Specific Requirements


Plan

Final limits of project scope of work, as agreed on by the landscape architect, civil engineer, contractor(s) (if applicable), and owner. Note that limits of project scope of work may not coincide with property lines, for example, when areas within the property area have been designated as non-work areas. Accurate determination of limits of work requires the investigation of a number of issues that the landscape architect may not have immediate access to, including contractor staging, mobilization, construction access, traffic control, and other construction-related issues. Consequently, the DD limits of work may be revised as they are better informed at the CD phase.

A Comprehensive Planting Detail Keynote List, with references to typical Tree Planting Details, for example, “Tree Planting over Structure,” “Tree Planting at Streetscape.”

Final Planting Reference Notes to supplement graphic instruction and General Notes. 

Dimensions to indicate typical tree spacing needs not readily conveyed on plant list. Some landscape architects prefer to include all dimensions on the Planting Plan, rather than the Plant List. This practice is somewhat risky, as spacing information may be difficult to locate on a plan, when not consolidated in a Plant List.

Final plant reference system, identifying final plant species and quantities in groups on plan. Coordinate the plant reference system with the Plant List, Planting Key Legend and Plant Symbols Legend.



Plant List

Include a final Plant List containing species and varieties, selection, associated common names, and abbreviations, sizes, types, notes, and quantities. 



Planting Key Legend

Include a final Planting Key Legend with abbreviations and associated species/varieties. Latin and common names should correspond with final plant list. The planting key legend shall be located on each tree planting series plan in accordance with landscape architect’s CAD standards. 




Graphic Requirements

Graphic requirements described at the DD phase should also be applied at the CD phase. 



Best Practices


Strategies

Verify that illustrated tree quantities coincide with plant list. Utilize computer symbols in such a manner that computer can tabulate quantities. Note that plan quantities on plan govern. Plant lists are used for Contractor convenience. Contractor to count and confirm tree quantities.



Example of a CD Tree Planting Plan


[image: Example of a CD tree planting plan shows survey base sheet, proposed site improvement, final limits of work, planting detail keynotes, site reference notes, and planting key legend with many other details. ]

*Note: This sample only depicts the Drawing Area for this sheet. For Title Block requirements refer to beginning of this section.





DESIGN DEVELOPMENT SHRUB AND GROUNDCOVER PLANTING PLAN


Objective

The DD Shrub and Groundcover Planting Plan establishes the position, form, size, and preliminary species for all shrubs and groundcovers in order to accomplish spatial, social, aesthetic, environmental, and engineering objectives.



General Requirements

The plan establishes design intent and the role of shrubs and groundcovers in accomplishing well-defined project objectives. A number of objectives are typical to planting design exercises. Spatial objectives may include the structuring or subdivision of spaces, the framing of views, or even the guiding of circulation routes. Shrubs and groundcovers can play an important role in shaping space. Aesthetic and sensory objectives may include form, habit, texture, color, smell, and blooming periods. Shrub and Groundcover Planting Plans may define seasonal plant attributes in succession across time. Environmental and engineering objectives may include erosion control, wind and solar control, bioremediation, energy conservation, temperature control, and habitat enhancement. Social or community goals may include education, gardening, crime prevention, or establishing seasonal activity spaces.

The plan solution is an objective response to site conditions, including climate and micro-climates, soils, drainage, urban conditions, pollutants, and coastal conditions including salt spray. Plant species selection will largely be derived from these influences, together with design objectives. It is also important to determine the value of the existing mature landscape and potentially establish opportunities to preserve and integrate that landscape with the proposed design.

The DD Shrub and Groundcover Planting Plan defines plant species and characteristics, locations and patterns, quantities in groupings, other requirements for installation, and relationships to construction by other disciplines.


Key Distinctions between DD and CD Shrub  and Groundcover Planting Plans

The landscape architect should be strategic in making content decisions for the Design Development documents. These guidelines suggest individual strategies for each of the DD sheets, subject to the unique role of that sheet in the design and documentation process. 

Primary relationships between the DD and CD Site Planting Plans are summarized here:


	The DD Shrub and Groundcover Planting Plan is a fully developed, in-progress version of the CD Shrub and Groundcover Planting Plan, with a complete set of preliminary decisions regarding plant species, locations and desired attributes. 

	The complete graphic definition of individual shrubs and groundcovers may not be necessary on the DD Planting Plan. A large labor effort can be expended in defining many individual shrubs and groundcovers. Consequently, where expansive fields of small shrubs or perennials are proposed, the DD Planting Plan may illustrate that shrub or perennial mass with a hatch pattern, rather than with individual shrub symbols. 

	The landscape architect may choose to show all individual shrubs and groundcovers to ensure a more accurate quantification of shrubs and groundcovers. Massed plant quantities can be miscalculated when using quantification formulas. For CD-level plant definition and quantification, individual plant symbols should be accurately reflected on plant list quantities via automated technology. For example, CAD may be used to define plant (or other) symbols as blocks with attributes that can be automatically counted and extracted to an electronic spreadsheet, which can be displayed on the Planting Plan.

	On the DD Plant List, plant quantities do not need to be numerically quantified, although enough information should be provided to complete a construction cost estimate. The plan should be adequately annotated so quantities can be determined by others. The landscape architect may provide plant spacing requirements so that contractors can use formulas to calculate massed quantities of shrubs, groundcover, and perennials.

	The DD Shrub and Groundcover Planting Plan should undergo preliminary coordination with both allied and specialized disciplines such as civil engineering, irrigation design, architecture, water feature design, coastal engineering, and wetlands design. The CD Plan should undergo rigorous and detailed coordination with these and other disciplines. CD level coordination focuses, in part, on relationships and potential conflicts between proposed shrubs and groundcovers at mature size and other built design program.

	The DD Shrub and Groundcover Planting Plan focuses on accomplishing design intent, and as such may include larger scale planting plan illustrations and three-dimensional documentation, including the use of imagery. This type of documentation is significantly more advanced than Schematic Design documentation, that is, it should be more specific, more detailed and well-resolved.

	The DD Planting Plan does not yet reflect detailed documentation such as complete and final plant dimensioning, complete instructional Reference Notes, and final plant species determinations. Typical plant spacing may be included. Planting Detail Keynotes can be introduced but may not be completed exhaustively.






Specific Requirements

Survey base sheet to show all existing conditions to remain, including above-and below-grade structures, pavements, shrubs and groundcovers, topography, utilities, monuments, benchmarks or other reference datum, and all legal conditions and restrictions such as property line bearings and distances, recorded easements, zoning setbacks, deed restrictions, adjacent property owners, and zoning districts, if relevant to the project layout. Do not modify base sheet to change or obscure content. 

All existing conditions to remain and proposed site components, including rock outcroppings, pavements, utility structures, drainage structures, irrigation equipment, and any other component that may interface with planting work.

Existing trees, shrubs, undergrowth to remain, graphically identified to match that shown on the Tree Protection Plan. Graphic identification of tree protection areas, for example, protective fencing is not necessary on the Planting Plan, as redundant plan requirements are to be avoided. In addition, a reference note may be used to describe existing tree(s) to remain.

Existing wetlands or other waterways, delineated as surveyed.

Proposed hardscape site improvements, including pavements, utility structures, drainage structures, irrigation equipment, and any other component that may interface with planting work.

Proposed grading relationships to planting, as illustrated by proposed grading contours, as part of the drawing base.

Proposed above-and below-grade site utilities from civil engineer's plans, in order to coordinate with proposed planting.

Preliminary limits of project scope of work, as agreed by landscape architect, civil engineer, contractor(s) (if applicable), and owner. Note that limits of project scope of work may not coincide with property lines, for example, when areas within the property area have been designated as non-work areas. Accurate determination of limits of work requires the investigation of a number of issues that the landscape architect may not have immediate access to, including contractor staging, mobilization, construction access, traffic control, and other construction-related issues. Consequently, the DD limits of work may be revised as they are better informed at the CD phase.

Sheet matchlines, identifying relationship of subject plan sheet to immediately adjoining plan sheets, with label on the side of the line you are matching your sheet to that reads “Matchline—Refer to Sheet L9-x. Show consistent, but minimal dimension of work outside matchline, for example,  1" on a full-sized sheet. 

Primary plan labels to communicate primary content, for example, street names, buildings, adjacent context, utilities, easements, and major site program, especially as it relates to landscape and planting, for example, “event lawn,” “palm court,” or “meditation garden.” Note that the Site Reference Plan is intended to illustrate and notate the primary landscape architectural spaces and programmatic components. It may be useful, however, to further highlight this program or define a more detailed set of elements on the Planting Plan. Furthermore, these labels may be useful for those occasions when Planting Plans are provided to landscape contractors as individual sheets, without the benefits of the entire drawing set. Note that some existing conditions labels should be included on the survey base. Note also that text plan labels are generally discouraged on landscape architectural plan sheets, with Planting Detail Keynotes and Planting Reference Notes used instead, for efficiency and clarity. 

Preliminary Planting Detail Keynote List, with references to typical Planting Details, for example, shrub planting detail. Note that extensive Planting Detail Keynote references on the DD Planting Plan are not necessary, as they should be developed on the CD Planting Plan after the DD Plan has been confirmed. Typical Planting Detail Keynote references may be included.


[image:  ]

Sample Planting Detail Keynote List



Enlargement Plan References for detailed plantings as necessary to convey design intent.

Preliminary Shrub and Groundcover Planting Reference Notes to supplement graphic instruction and General Notes. The DD Shrub and Groundcover Planting Plan may utilize a set of initial Site Reference Notes that communicate primary, rather than exhaustively annotated intent, for example, “Maintain 2' minimum clearance from fire hydrant.”

Examples of Shrub and Groundcover Planting Reference Notes are provided below (see the generic description of Shrub and Groundcover Planting Reference Notes in Chapter 9, Key Documentation Practices). Note that these are only sample notes and do not represent a comprehensive list. They address likely topics. Therefore, they should not be used by landscape architects for project applications. The landscape architect should customize Shrub and Groundcover Planting Reference Notes to individual project needs. The landscape architect should establish Shrub and Groundcover Planting Reference Notes by walking through a logical order of planting operations. For example, confirming potential subgrade utility conflicts with proposed tree locations should occur prior to checking plant pits for satisfactory percolation rates. 


[image:  Sample shrub and groundcover planting graphic shows symbols for various deciduous shrubs, ornamental grass, evergreen shrubs, and different hatches.]

Sample Shrub and Groundcover Planting Graphic








Example Shrub and Groundcover Planting Reference Notes


	 Verify fine grading work has been completed in this area prior to installation of shrubs.

	 Stake typical shrub layout in this area prior to installation.

	 Align shrub layout grid with pavement grid.

	 Position shrubs at toe of slope.








Proposed plants, including shrubs, groundcovers, perennials, annuals, grasses, seeded areas, plugged, sodded, sprigged, lawn/turf areas, native or dune grasses, xeric, cacti, succulents, ferns, fungi, tropical, and any other shrubs and groundcovers. Plant symbols per graphic requirements noted below and landscape architect’s CAD standards.

Note: For areas to be seeded or sodded, it may be useful to provide a blanket note stating that all areas not otherwise treated or graphically designated shall be seeded.

Proposed trees, screened back, for reference and assisting in layout of proposed plants.

Plant reference system, identifying plant species and quantities in groups on plan, per graphic requirements below and landscape architect’s customized system, for example, “24 HS-5” potentially identifying twenty-four Hibiscus syriacus (Rose of Sharon) 5 gallon container shrubs. Coordinate Plant Reference System with names, symbols and quantities on plant list, per graphic conventions noted below.


[image: Sample shrub and groundcover planting graphic for plant identification key shows plant size (i.e., caliper or height), plant abbreviation, and quantity. ]

Sample Shrub and Groundcover Planting Graphic




Key dimensions to indicate important or typical plant spacing needs not readily conveyed on plant list. 

Landscape edging, which is integral to the planting plan, laid out with dimension and curve information. Note that landscape edging is commonly installed by landscape contractor and should be shown on the Shrub and Groundcover Planting Plan. Layout information should be provided on one plan only. Include landscape edging on Site Layout Plan if layout complexity or relationships to hardscape require emphasis. 

Planting Soil Plan, as necessary when different types of soils are used and when geographical location is not clear via notes or specifications. See separately defined requirements for the Site Soils Plan. The development of a separate Site Soils Plans is highly recommended. When that plan is developed, planting soil should not be shown on Planting Plans also.

Mulch Plan, as necessary when different types of mulches are used and when plan location is not clear via notes or specifications. Identify mulch areas per symbols legend. Note that all areas to be mulched or planted should be graphically delineated in some fashion. A blanket General Note may be provided to describe how areas not depicted are to be treated.

Mulches vary by locale and include two primary options—organic and inorganic. Organic mulches come from natural sources and include compost, wood chips, bark, straw, or pine needles. Inorganic mulches include rock, crushed glass, or recycled rubber. 

Location of irrigation controller, indicated for reference and coordination, even if located inside a building. Also indicate backflow preventer location(s) and quick couplers if applicable. Carefully coordinate with the Irrigation Plan.

Erosion control plants, either temporary during construction, or permanent. Graphically distinguish temporary from permanent shrubs and groundcovers, and itemize separately on the Plant List. Note that engineering netting and related erosion control should be located on the Erosion and Sedimentation Control Plan.

Wetlands plants, that is, those shrubs and groundcovers positioned in permanent or intermittently wet conditions. Note that the expertise of a wetlands plant specialist is usually required to design wetlands environments.

Bioretention plants, that is, those shrubs and groundcovers that are used as part of a designed system to both retain and cleanse stormwater runoff via natural microbial processes.

Coastal planting, that is, those shrubs and groundcovers that are used as part of a coastal ecosystem to protect or restore habitat, control erosion or accomplish other objectives. Municipal guidelines or requirements may be applicable. 

Revitalization or regeneration planting for disturbed areas, disturbed prior to construction. Planting may include reseeding, groundcover, or woody shrubs and groundcovers, for example, in a woodland area. Additional measures such as selective clearing, soil remediation, and fertilization may be necessary. The execution of the revitalization or regeneration program should be described in the Specifications. 

Subgrade planting trenches, vaults or pits, if the plan’s extent is not clear on details. Plants trenches cannot be shown accurately on details alone.

Subdrainage for plant pit and plant bed, referenced to Site Grading and Drainage Plan.


Plant List

Plant List with final plant species, sizes, quantities,* and key characteristics or comments.

Plant List organized by Plant Type in the following order by plant type:


	Deciduous Shrubs 

	Evergreen Shrubs

	Cacti

	Groundcovers, Including Succulents

	Perennials

	Annuals

	Ornamental Grasses, Including Wildflower and Meadow Mixes

	Turf

	Wetland Shrubs and Groundcovers



Shrubs and groundcovers alphabetized by genus within each grouping of plant types.

Plant reference: Plant abbreviation label directly derived from plant genus and species, for example, Mahonia repens is labeled as MH. When similar Latin names establish duplicate abbreviations, supplement one abbreviation by one character to distinguish the two, for example, Spirea nipponica 'Snowmound' and Salvia nemorosa 'May Night' may be identified as SNS and SN, or SN1 and SN2.

Note that there is legitimate interest by some landscape architects in simplifying the use of plan plant references at the DD phase. For complex projects, the plant referencing process can be laborious and is subject to change as the DD scheme evolves. One approach suggests the sole use of plant symbols at the DD phase, without the use of plant references (plant identification labeling on the plan). That approach would require the extensive development of a plant symbol system that assigns a unique and distinguishable symbol for each plant. That approach runs contrary to the recommendation within these guidelines that a simple, single symbol be used for each plant type, for example, deciduous tree or evergreen tree. The landscape architect should not use two different systems for the DD and CD plans. Consequently, it is necessary to use plant references at the DD phase.



	Plant Size Reference: In cases where it is necessary to distinguish size requirements for the same species on the plan, a simple alpha-numeric reference may be used, derived from the base system. For example, if three different caliper sizes are proposed for Euonymus elatus, the following system may be used:

	EA-8 – 8-Gallon Container

	EA-5 – 5-Gallon Container

	EA3 – 3-Gallon Container



 The abbreviations EA-8, EA-5, and EA-3 should be noted on the plan with leader lines directed at specific shrubs and groundcovers designated for specific size. The container references, for example, "8 Gal." for 8 gallon container should be identified on the Plant List under the "Type" column.






Alternative plant reference systems may be used. For example, shrubs may be labeled with a reference that begins with the letter “S” followed by a number, for example, S1, S2, and so forth, and groundcovers G1, G2, and so on.

Genus name capitalized (if upper and lowercase utilized), Species name in lowercase, and variety or cultivar capitalized if it a proper name. It is traditional to italicize or underline genus and species. Separate variety or cultivar from genus and species by abbreviation “var.” or “cv.,” or cultivar name included within single quotation marks if “cv.” not used. For example, Berberis thunbergii var. atropupurea “Crimson Pygmy.

Common name in lowercase unless a proper term, for example, dwarf fragrant sumac and Japanese lilac.

Plant quantity always as a number of shrubs and groundcovers except for turf areas where square feet of areas to be planted may be used. Utilize landscape architect’s CAD standards and automated plant-counting tools. Note that planting General Notes should indicate that plant lists are provided for contractor convenience and that plan quantities will govern. Shrub and Groundcover Planting General Notes are located on the General Information Sheet.

Size of shrubs and groundcovers in height or caliper (for large shrubs), or, more commonly, container size. Height may be given as a range, but caliper and container size should generally not be given as a range in order to establish uniform bidding conditions. Note that in some regions there are exceptions to this general rule.

All specified plant sizes should be consistent with the American Standard for Nursery Stock (ANSI Z60.1) published by the American Nursery and Landscape Association (ANLA). ANSI establishes a standardized system of plant sizing in order to provide buyers and sellers with a common terminology in order to facilitate transactions involving nursery stock. While the system may increase the likelihood that conforming shrubs and groundcovers are healthy, the system does not assure plant health. The system includes standards for measuring shrubs and groundcovers (caliper, height, and branch height); specifying and stating the size of shrubs and groundcovers; establishing proper relationships between caliper, height, and branch number; and root ball, container, or box size standards.42




[image:  ]

Sample Shrub and Groundcover Planting



Plant list notes or comments concerning the method of delivery or other unique conditions associated with plant or installation. Refer to American Standard for Nursery Stock, published by the American Association of Nurserymen, for standard terms and requirements. Determine the most appropriate regional practice for selected species. A number of these terms are given in the following list, grouped under the headings “TYPE” or “COMMENTS,” as they might be grouped on the plant list. Type generally refers to the plant delivery method and Comments generally represent characteristics of the plant. The list is not intended to be comprehensive, as the landscape architect is encouraged to establish local or regional needs.





	TYPE
	COMMENTS





	
	Balled and Burlapped 



	
	Full Plants







	
	Bare Root



	
	Full Specimens







	
	Boxed size



	
	Multi-Stem, min. of 3 - 1" dia. stems







	
	Bundle



	
	Single Stem







	
	Manufactured Ball



	
	Espalier







	



	
	Transplant







	



	
	Seedling







	



	
	Container







	



	
	Cutting







	



	
	Pots







	



	
	Flats











Include notes to describe plant spacing, especially spacing for shrubs, perennials, and annuals. Where unique site-specific dimensions are important, include those dimensions on the Planting Plan.



Items Required on the General Information Sheet,  to Be Coordinated with the Shrub and Groundcover Planting Plan

Note that all General Notes, symbols legends, and charts should be included on the General Information Sheet or Series Specific Key Plan and General Information Sheet, but are described here for reference. See General Information Sheet and Series Specific Key Plan and General Information Sheet requirements for additional information.


	General Shrub and Groundcover planting notes clarifying intent and requirements not clear on plan.

	Shrub and Groundcover Symbols legend illustrating graphic symbols used on the Shrub and Groundcover Planting Plan to identify proposed shrubs and groundcovers, mulches, metal edging, and other elements to be installed by the landscape contractor (see Graphic Requirements below). 

	Shrub and Groundcover Plant list with final plant species, sizes, quantities, and key characteristics or comments.

	Shrubs and groundcovers to be transplanted chart if necessary, to define shrubs and groundcovers designated on the Plant Protection and Removal Plan to be transplanted, as indicated on the Shrub and Groundcover Planting Plan.






Graphic Requirements


Plan

Existing conditions, distinguished from proposed improvements by graphically screening existing conditions to a degree that allows proposed improvements to read distinctly from existing conditions. It is also very useful to screen back proposed hardscape improvements in order to allow proposed planting to read well. Furthermore, the landscape architect may find it useful to distinguish proposed trees from shrubs and groundcovers. That may be necessary when the planting plan is complex. If so, all shrubs and groundcovers can be shown on the same plan, with the shrubs and groundcovers screened to allow the trees to read vividly and the inverse to highlight shrubs and groundcover.

Proposed contour grading, also screened as necessary to illustrate intended relationships between planting design and grading and drainage plans.

Proposed site utilities, screened as necessary to illustrate intended relationships between the proposed utilities and shrub and groundcover planting design.

Limit of Project Scope of work line represented by an equally spaced dashed bold line, with a “Limit of Project Scope of Work” note. Consider screening this line to distinguish from matchlines that separate sheets.

Line-weight hierarchy from lightest to heaviest:


	Screened survey base, existing conditions

	Proposed hardscape, grading, trees and utilities

	Plant call-outs, Planting Keynotes and Site Reference Notes and associated leader lines

	Proposed shrubs and groundcovers, edgers and landscape elements



Automated CAD Tools, utilized from the landscape architect’s firm IT systems to choose symbols, place shrubs and groundcovers, label shrubs and groundcovers, count shrubs and groundcovers, and create the plant list.

Deciduous shrubs, illustrated with simple circles with a cross in the center as a default symbol. Other illustrative symbols may be used to highlight the design intent, but are discouraged and if used, shall be kept as simple as possible.

Evergreen shrubs, illustrated with a graphic bold circle, irregular squiggled edge, and bold dot in the center as a default symbol.

Cactus, illustrated with the landscape architect’s standard CAD symbol for cacti.

Shrub symbols shown at 1/2 to 3/4 mature size, for example, 4-foot mature shrub shown with 2 to 3-foot diameter. That will allow the designer to space shrubs and groundcovers appropriately. The landscape architect may find it useful to develop an electronic database to indicate mature plant sizes. That database would require regional applications to reflect species and growth rate variations.

Where different sizes of the same plant species are proposed, they may be distinguished graphically on the plan with use of different size symbols. That approach may conflict with the recommendation above that a 3/4 mature size be used to illustrate correlations with mature plant species’ sizes and these approached should not be used jointly. A notation method may also be used to distinguish different sizes of the same plant species, as described above.

Erosion control shrubs and groundcovers, either temporary during construction, or permanent, illustrated with the landscape architect’s standard CAD hatch symbols for erosion control shrubs and groundcovers. Graphically distinguish temporary from permanent shrubs and groundcovers, and itemize separately on the Plant List. 

Connector lines, linking all shrub centers per landscape architect’s CAD standards. Organize connector lines in simplest fashion possible, that is, avoid excessive “zig-zagging.” Utilize logical groupings, for example, break at plan gaps or dividing features such as walkways.

Plan plant reference, indicated with a leader line extending to quantity and plant abbreviation label, for example, 20 CS-5, at all plant groupings. Leader line should be developed as per landscape architect’s standard leader symbol, automated if possible. Use 60-degree angle from horizontal leader lines as much as possible. 

Plant abbreviation labels per the landscape architect’s standard CAD requirements and the recommendations above.

Groundcovers, perennials, ornamental grasses, and turf area represented on plans with diagrammatic symbols, each distinct per landscape architect’s standard CAD symbols.

All landscape edging, a bold dashed line per landscape architect's standard CAD linetype.

Mulch intentions represented on plans with landscape architect’s standard CAD symbols if mulch type varies per area, and not adequately communicated on details. It is generally not necessary to define mulch on plans.

Subgrade planting trenches, vaults, or pits, with dashed lined indicating limits of these elements.



Legends

Symbols Legend: Plant symbol identification should be incorporated in the Shrub and Groundcover Plant Legend and included on the General Information Sheet. Plant symbols should be identical to that shown on plans, including size. They may also be incorporated into the Shrub and Groundcover Plant Key Legend and Shrub and Groundcover Plant List if abbreviations and tree plan references not utilized.

Planting Key Legend: Shrub and groundcover abbreviation key for ease of reference on drawings legend—should include two-letter abbreviation and plant size, associated Latin name and common name and spacing. 
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Sample Shrub/Groundcover Plant Key





Plant List

See Specific Requirements above.




Best Practices


Design


THINK THREE-DIMENSIONALLY

Utilize three-dimensional drafting or modeling software to represent fully mature (full growth) shrubs and groundcovers when possible. These shrubs and groundcovers should be illustrated in relationship to buildings and the site development program in order to confirm species choices and associated sizes, habits, forms, textures, locations, quantities, type of space being created, and sun/shade patterns. Emphasis should be placed on large shrubs. It is common for shrubs to be spaced too closely to one another, or too close to buildings and other elements. These proximities result in spatial and circulation conflicts, visibility problems, maintenance challenges, and difficulties for shrubs and groundcovers in achieving normal size and form characteristics.

Determine and evaluate mature size and form characteristics of proposed shrubs and groundcovers. Overplanting and excessively tight spacing is a common problem in planting design.

Establish intended design relationships between planting design and grading design. Modeling studies should include shrubs and groundcovers and topography.



ADDRESSING SITE CONDITIONS

Existing soil on the site may be a factor in plant selection, especially if the soil is especially acidic or alkaline. Native plant selection is best achieved if matched to desirable soil, light, and moisture conditions. Before making final plant selections, collect and analyze soil samples on the site to determine desirable plant associations. Amendments may need to be made to the soil to achieve better nutrient content—these amendments should be specified.

Native site soils are an important factor in an ecologically healthy site. Native site soils can be confirmed by comparing on-site soil samples within the regional context. It is important to analyze the existing native site soil in order to determine if the soil is healthy and can properly support the vigorous growth of shrubs and groundcovers and habitat. If healthy native soil is determined to exist, care should be taken to preserve and reuse the soil, even  if it is disturbed by construction activities. Ideally, healthy native soil will be adequate to serve the entire needs of the redeveloped site, minimizing the need for importing “foreign” soils.43

Determine an appropriate native plant palette for the site conditions, that is, shrubs and groundcovers that would naturally thrive in these conditions. Consider that palette as part of proposed planting scheme.

On some sites, wildlife habitats may exist. These habitats may include migration routes or flyways. Existing landscapes, including trees, shrubs and groundcovers, drainage patterns, and geology represent the primary features of these habitats. A survey of these habitats, including a determination of current wildlife occupation is important to determining the location and extent of proposed improvements in order to avoid undesirable impacts. As part of the wildlife and habitat analysis, an inventory of native plant communities should be established. Invasive or noxious species may be found and may need to be removed. New planting patterns may play a role in enhancing existing habitat conditions. Proposed plant species may be selected to match or complement the native plant community. Landscape buffers may be established to protect the habitat area.

As soil, light (sun), topographic, and moisture conditions vary across the site, it is important to make plant selections that fit and thrive in these sometimes disparate conditions. Establish a plant zoning map (at Schematic Design) to depict limits of each major zone. The plant zoning map should be prepared as an overlay to the Grading Plan so to reflect solar orientation and aspect. Planting zone examples might include “Hot, Dry, South-Facing Slopes,” and “Cool Wet Existing Tree Understory.”

Drought-tolerant and low-water needing shrubs and groundcovers may be important to accomplishing sustainable water use objectives. When shrubs and groundcovers that require similar water needs are grouped in irrigation “zones,” necessary water application rates can be most effectively managed. Some drought-tolerant shrubs and groundcovers may even thrive in poor soil conditions. The Plant Zoning Map described above can be further developed and utilized to reflect plant watering needs, in order to group plant species with similar needs. 




Coordination


MAINTENANCE

Review maintenance capabilities and issues with owner’s landscape maintenance personnel and determine key issues. Determine intended maintenance levels for the project as it influences plant selection and planting design. For example, the landscape maintenance program may not be well suited to maintaining perennials and annuals. Or, a corporate mission may not support maintenance and watering needs of extensive lawns.



IRRIGATION

Coordinate plant locations and watering needs with an irrigation consultant. Graphically overlay Planting Plans with Irrigation Plans to determine any potential conflicts or necessary adjustments. Irrigation equipment should be located to be accessible but visually discrete. 



CIVIL

Graphically overlay Planting Plans with Civil Engineering Plans to determine any potential conflicts or necessary adjustments. While minor adjustments of civil infrastructure may be made in the field, more significant conflicts, for example, shrubs planted over or adjacent to utility lines, may require adjustment of one element or the other during the design and documentation process. 

Graphically overlay Planting Plans with Grading Plans to determine any potential conflicts or necessary adjustments. For example, plant positions in drainage ways should be evaluated for species’ appropriateness to potentially wet conditions. Planting relationships to proposed grading must be well resolved. It may be necessary to illustrate that intent with sections, such as those described elsewhere in this document as “Composite Reference Sections.” 



TREE PROTECTION

Coordinate the Shrub and Groundcover Planting Plan with the Plant Protection and Removal Plan, and/or the Protection and Control Plan, if one is utilized. Cross-reference these plans in General Notes if applicable. Proposed shrubs and groundcovers should be positioned with careful consideration of root zones at existing trees. 



CROSS-REFERENCING

It is common for landscape architects to use notes on drawings and General Notes to cross reference relationships between drawings, for example, between the Planting Plan, Irrigation Plan, Irrigation Details and Planting Details. This practice is unnecessary as these relationships are implicit. Refer to Chapter 3, Operational Principles, CROSS-REFERENCING CAUTIONS: A METHOD TO THE MADNESS for a description of the Implicitness Principle.

The landscape architect may consider establishing a General Note on the General Information Sheet to reinforce the principle of implicitness, suggesting that relationships between drawings, and between drawings and specifications are complementary and understood.



PLANT AVAILABILITY

Prior to preparing Design Development and Construction Documentation Planting Plans, check for general availability of selected quantities of shrubs and groundcovers. The contractor is responsible for locating specific material, but the landscape architect should ensure that plants are available within reasonable means.

The landscape architect may confirm availability of specified plant species, sizes, and quantities by contacting nurseries in the project area or utilizing a landscape contractor to conduct a plant search.



MUNICIPAL REQUIREMENTS

Verify that plant selection meets zoning and landscape requirements of the local municipality. These requirements may include a minimum landscape area, usually a percentage, as part of the overall site acreage. In addition, municipalities may require a specific number of shrubs per street frontage or parking area, or minimum plant sizes.

Prior to preparing Design Development and Construction Documentation Planting Plans, verify that plant palette is approved by agencies with jurisdiction over the project, for example, the forestry or parks department, or other city, county, town, state, or federal agency. Verify compliance with any covenants and/or design guidelines for the project area.




Technical

Locate shrubs and groundcovers to ensure that long-term root growth does not conflict with utilities, buildings, structure foundations, ponds liners, or other sensitive infrastructure.

In order to conserve water, determine a water budget for irrigated landscape, and pair water application rates with associated plant species’ water needs.



Strategies


SAY THE MOST WITH THE LEAST GRAPHIC INFORMATION

Do not overrender the planting plan. The document is not intended to be illustrative and should communicate contractual requirements in the simplest fashion possible. Subtle differences in plant symbols may be useful to readily distinguish plant species or types.



STRATEGIC NOTES AND KEY REQUIREMENTS

Use notes or comments on the Plant List to stipulate special requirements that are important to the success of the planting design. For example, in an urban condition it may be critical that site lines are clear at automobile intersections. That intent may require a maximum mature plant height in order to establish the desired visual clearance. This requirement should be noted in the Comments section of the Plant List, as described above under Plant List. The landscape architect should think carefully about the most important plant characteristics, those unique characteristics that are not communicated in the specifications.



BE GENERIC

Do not include specification information on planting plans or details, for example, specific soil amendments, detailed mulch requirements, and tree stake materials. Instead, generic references should be used. Generic references do not include proprietary, technical, or descriptive references. For example, mulches may be referenced on plans with Planting Detail Keynotes as Mulch Type 1, Mulch Type 2, and so on. Soil should be referenced with terms that precisely match specification references, for example, existing topsoil, imported topsoil, backfill, or structural soil. 



EVALUATE PLANT POSITIONS, SPACING, AND POTENTIAL CONFLICTS

Confirm plant spacing and plant proximities with adjoining elements by reviewing mature plant sizes. Check conformance to municipal requirements.

Check for conflicts between proposed plant materials and light poles, fire hydrants, drains, and pipes; fire department connections on buildings; sediment traps; signs; site distance triangles; easements; property setbacks; swales; irrigation equipment; or other restrictions. Overlay Planting Plans with composite Site Utility Plans prior to beginning Construction Documents. Be aware of soil depths when planting above building structures to ensure that appropriate shrubs are specified.

Review possible screening needs, for example, transformers; heat pumps; trash and recycling areas; irrigation, electrical or mechanical equipment; parking lots; above-grade vaults, or storage facilities and rooms.



Example of a DD Shrub and Groundcover Planting Plan


[image: Example of a DD shrub and groundcover planting plan shows survey base sheet, proposed site improvement, preliminary limits of work, site detail keynote list, preliminary site reference notes, and planting key legend with many other details.]






CONSTRUCTION DOCUMENTATION SHRUB AND GROUNDCOVER PLANTING PLAN


Objective

The CD Shrub and Groundcover Planting Plan defines contractual requirements for shrub and groundcover locations, species, sizes, and other characteristics.



General Requirements

Confirm that the design intent, and the role of shrubs and groundcovers in accomplishing measurable project goals, has been accomplished. Aesthetic and sensory objectives may include form, habit, texture, color, and scent. Environmental and engineering objectives may include erosion control, wind and solar control, bioremediation, or habitat enhancement. Social or community goals may include education, gardening, crime prevention, or establishing seasonal activity spaces.

Meet municipal requirements for number and location of plants.



Specific Requirements


Plan 

Final limits of project scope of work, as agreed on by landscape architect, civil engineer, contractor(s) (if applicable), and owner. Note that limits of Project Scope of work may not coincide with property lines, for example, when areas within the property area have been designated as non-work areas. Accurate determination of limits of work require the investigation of a number of issues that the landscape architect may not have immediate access to, including contractor staging, mobilization, construction access, traffic control, and other construction-related issues. Consequently, the DD limits of work may be revised as they are better informed at the CD phase.

Comprehensive Planting Detail Keynote List, with references to typical Planting Details, for example, “Shrub Planting on Slope,” “Shrub Planting in Planter.”

Final Shrub and Groundcover Reference Notes to supplement graphic instruction and General Notes. 

Dimensions to indicate typical plant spacing needs not readily conveyed on plant list. 

Final Plant Reference System, identifying final plant species and quantities in groups on plan. Coordinate the Plant Reference System with the Plant List, Planting Key Legend, and Plant Symbols Legend.




[image: Example of a CD tree planting plan shows survey base sheet, proposed site improvement, limits of work, site detail keynote list, site reference notes, and planting key legend with many other details. ]

Sample Enlargement Plan when additional detail is required to convey the design intent. Graphic may either utilize hatching protocols as established in the landscape architect’s CAD Manual or simple symbols to differentiate plants and represent sizes or spacing





Plant List

Final Plant List including species and varieties, selection, associated common names and abbreviations, sizes, types, notes, and quantities.



Planting Key Legend

Final Planting Key Legend with abbreviations and associated species/varieties. Latin and common names to correspond with final plant list. The Planting Key Legend shall be located on each shrub and groundcover planting series plan in accordance with landscape architect’s CAD standards. 




Graphic Requirements

The graphic requirements described at the DD phase should also be applied at the CD phase. 



Best Practices

Best practices described at the DD phase should also be applied at the CD phase. 



Strategies

Verify plant quantities with the Plant List. Utilize computer-generated symbols in such a manner that computer can tabulate quantities, including square feet of groundcover, perennials, and grasses. Note that quantities on the plan govern. Plant Lists are used for contractor convenience. The contractor is to count and confirm plant quantities.

Example of a CD Shrub and Groundcover Planting Plan


[image:  ]

*Note: This sample only depicts the Drawing Area for this sheet. For Title Block requirements refer to beginning of this section.




DESIGN DEVELOPMENT SITE SOILS PLAN


Objective

The DD Site Soils Plan establishes the location and type of proposed planting soils on a project in order to promote the successful installation and future viability of proposed plants, and facilitate proper drainage, and groundwater recharge. 



General Requirements

The DD Site Soils Plan defines the planting soil types and locations, other requirements for installation, and relationships to construction indicated elsewhere in the drawing set.

The DD Soils Plan establishes design intent and the role of planting soils in accomplishing project objectives. Typical planting soil objectives and issues include the following:



	Ensure that proposed soil medium is adequately paired with the correct plants to ensure viability.

	Ensure that proposed soil medium is thoroughly investigated and has incorporated the correct mix of products, for example, topsoil, compost, sand, organic amendments, and so on, to ensure successful plant establishment and growth.

	Are there erosion or sedimentation concerns that should be addressed with soil selection?

	Are there drainage concerns that should be addressed with soil selection?

	How should soil percolation rates be devised to either address sub-drainage needs or promote groundwater infiltration?

	How should proposed planting soil be designed to coexist with existing site subsoil conditions, for example, clay, sand, bedrock, and so forth?



	Ensure that proposed planting soil has been designed properly for intended uses, for example, turf sports fields, native grass areas, planting beds, wetlands, roof gardens, bioretention swales, and so forth. 

	Ensure that proposed planting soil incorporates or reuses existing salvaged site soils, including stripped topsoil and subsoils, to minimize unnecessary use of soils from other sources.







Key Distinctions between DD and CD Site Soils Plans

The landscape architect should be strategic in making content decisions for the Design Development documents. These guidelines suggest individual strategies for each of the DD sheets, subject to the unique role of that sheet in the design and documentation process. 

Primarys relationships between the DD and CD Site Soils Plans are summarized here:


	The DD Site Soils Plan is a fully developed, in-progress version of the CD Site Soils Plan, with a complete set of preliminary decisions regarding planting soil type locations and desired attributes. The plan should be adequately notated so quantities can be determined by others. 

	The DD Site Soils Plan should undergo preliminary coordination with both allied and specialized disciplines, as required, such as civil engineering, irrigation design, coastal engineering, and wetlands design. DD coordination is focused on the viability of selected soils. The CD Site Soils Plan should undergo rigorous and detailed coordination with these and other disciplines, including the evaluation of location, extent and depth of the soil program.

	The DD Site Soils Plan focuses on accomplishing design intent, and as such may include larger scale Site Soils Plan illustrations and three-dimensional documentation, including the use of imagery. This type of documentation is significantly more advanced than Schematic Design documentation, that is, it should be more specific, more detailed and well resolved.

	The DD Site Soils Plan does not yet reflect detailed documentation such as complete and final dimensioning, complete instructional Planting Reference Notes, and final planting soil type determinations. Planting Detail Keynotes should be introduced at DD but may not be completed exhaustively.





Specific Requirements


Plan

Survey base sheet to show all existing conditions to remain, including above-and below-grade structures, pavements, trees, topography, utilities, monuments, benchmarks or other reference datum, and all legal conditions and restrictions such as property line bearings and distances, recorded easements, zoning setbacks, deed restrictions, adjacent property owners, and zoning districts, if relevant to the project layout. Do not modify base sheet to change or obscure content. 

All existing conditions to remain and proposed site components, including rock outcroppings, pavements, utility structures, drainage structures, irrigation equipment, and any other component that may interface with planting and soil work.

Existing trees, shrubs, undergrowth to remain, graphically identified to match that shown on Plant Protection and Removal Plan. Graphic identification of plant protection areas, for example, protective fencing is not necessary on the Site Soils Plan, as redundant plan requirements are to be avoided. 

Existing wetlands or other waterways, delineated as surveyed.

Proposed hardscape site improvements, including pavements, utility structures, drainage structures, irrigation equipment, and any other component that may interface with site soils work.

Proposed Site grading and drainage relationships to site soils, as illustrated by proposed grading contours, as part of the drawing base.

proposed Site Utilities Proposed above-and below-grade site utilities from civil engineer's plans, in order to coordinate with proposed planting soils.

Proposed trees and planting beds shown hatched only. Plant symbols per graphic requirements noted in Tree Planting and Shrub and Groundcover Planting sections and landscape architect’s CAD standards.

Preliminary limits of project scope of work, as agreed on by the landscape architect, civil engineer, contractor(s) (if applicable), and owner. Note that limits of project scope of work may not coincide with property lines, for example, when areas within the property area have been designated as non-work areas. Accurate determination of “limits of work” requires the investigation of a number of issues that the landscape architect may not have immediate access to, including contractor staging, mobilization, construction access, traffic control, and other construction-related issues. Consequently, the DD limits of project scope of work should be utilized as these parameters are closely tied to the client’s site program for the project and may be revised as they are better informed at the  CD phase.

Sheet matchlines, identifying relationship of subject plan sheet to immediately adjoining plan sheets, with label on the side of the line that reads “Matchline—Refer to Sheet L10-x. Show consistent, but minimal dimension of work outside matchline, for example, 1" on a full-sized sheet. 

Primary plan labels to communicate primary content, for example, street names, buildings, adjacent context, utilities, easements, and major site program, especially as it relates to landscape and site soils installation, for example, “event lawn,” “palm court,” or “meditation garden.” Note that the Site Reference Plan is intended to illustrate and notate the primary landscape architectural spaces and programmatic components. It may be useful, however, to further highlight this program or define a more detailed set of elements on the Site Soils Plan. Furthermore, these labels may be useful for those occasions when Site Soils Plans are provided to landscape contractors as individual sheets, without the benefits of the entire drawing set. Note that some existing conditions labels should be included on the survey base. Note also that text plan labels are generally discouraged on landscape architectural plan sheets, with Planting Detail Keynotes and Site Soils Reference Notes used instead, for efficiency and clarity. 

Preliminary Planting Detail Keynote List, with references to typical planting soils details. Note that extensive Planting Detail Keynote references on the DD Site Soils Plan are not necessary, as they should be developed on the CD Site Soils Plan after the DD Plan has been confirmed. Typical Planting Detail Keynote references may be included.

Enlargement Plan References for detailed planting soil installations as necessary to convey design intent.

Preliminary Soils Reference Notes to supplement graphic instruction and General Notes. The DD Site Soils Plan may utilize a set of initial Site Reference Notes that communicate primary, rather than exhaustively annotated intent, for example, “Site soils at tree trench to extend to existing tree trench as shown.”

Example Site Reference Notes are provided in Chapter 9, Key Documentation Practices. Note that these are only sample notes and do not represent a comprehensive list. They address likely topics. Therefore, they should not be used by landscape architects for project applications. The landscape architect should customize Site Soils Reference Notes to individual project needs. 

Proposed planting soils, including planting beds; backfill for plants; planter pots; subgrade structures; for example, Silva Cells, to enhance plant growth; and over structure conditions. Planting soil symbols shall be per graphic requirements noted below and landscape architect’s CAD standards.


[image: Sample site soils graphic for soils legends shows symbols for planting soil type 1 to 4.]

Sample Site Soils Graphic



Subgrade tree planting trenches, vaults, or pits, if plan extent is not clear on details. Include required soils on plans. Tree trenches cannot be shown accurately on details.

Items Required on the General Information Sheet,  to Be Coordinated with the Site Soils Plan

Note that all General Notes, symbols legends, and charts should be included on the General Information Sheet or Series Specific Key Plan and General Information Sheet but are described here for reference. See General Information Sheet and Series Specific Key Plan and General Information Sheet requirements for additional information.


	General site soils notes clarifying intent and requirements not clear on plan.

	Symbols legend illustrating graphic symbols used on the Site Soils Plan to identify proposed planting soil types.






Graphic Requirements


Plan

Existing conditions, distinguished from proposed improvements by graphically screening existing conditions to a degree that allows proposed improvements to read distinctly from existing conditions. 

Proposed hardscape improvements, screened as necessary, but clearly distinguished from existing conditions, to illustrate intended relationships between the proposed hardscape improvements and planting soil design.

Proposed contour grading, screened as necessary to illustrate intended relationships between planting soil design and grading and drainage plans.

Proposed site utilities, screened as necessary to illustrate intended relationships between the proposed utilities and planting soil design.

Limit of project scope of work line represented by equally spaced dashed bold line, with a “Limit of Project Scope of Work” note. Consider screening this line to distinguish from matchlines that separate sheets.

Line-weight hierarchy from lightest to heaviest:


	Screened survey base, existing conditions

	Proposed hardscape and grading

	Proposed trees, plants, and landscape elements

	Proposed planting soil types (hatches and boundaries)

	Site Soil Detail Keynotes, Site Reference Notes and associated leader lines



Proposed tree planting, illustrated with the landscape architect’s standard CAD symbols and screened. 

Proposed shrub planting, illustrated with the landscape architect’s standard CAD symbols and screened.

Site Soil Detail Keynotes, indicated with a leader line, if necessary, extending to hatched, planting soil boundaries. Leader line should be developed as per landscape architect’s standard leader symbol, automated  if possible. 

Site Soil Reference Notes, indicated with a leader line, if necessary, extending to specific elements or areas. Leader line should be developed as per landscape architect’s standard leader symbol, automated if possible. 



Legends

Symbols Legend: Planting soil symbol identification should be incorporated in the Site Soils Symbols Legend and provided on the General Information Sheet. Planting soil symbol hatches should be identical to that shown on Site Soils Plans. 




Best Practices



DESIGN

Planting soil design is critical to the success of proposed tree, shrub,  and groundcover plantings. Without proper soil preparation, the long-term viability of the proposed plants may be compromised. The landscape architect should become familiar withunique soils requirements  for specified plants and the process required to recommend suitable planting soils.

Planting soil design should be considered for all planting conditions, including but not limited to plant backfill, manicured turf areas, native grass and wildflower areas, tree, shrub, groundcover and other plants planting beds, planter pots, planters over structure, wetland, coastal and desert planting beds.




Coordination

Planting soil design should be coordinated with the proposed and existing hardscape.


[image:  ]

Sample Site Soil Graphic



Note: The Site Soils Keynote System information should be added to the Planting Detail Keynote List. A separate series keynote is not required.



Example of a DD Site Soils Plan


[image: Example of a DD site soils plan shows survey base sheet, proposed site improvement, preliminary limits of work, proposed shrub planting, proposed tree planting, and proposed site grading and drainage with many other details. ]

*Note: This sample only depicts the Drawing Area for this sheet. For Title Block requirements refer to beginning of this section





 CONSTRUCTION DOCUMENTATION SITE SOILS PLAN


Objective

The CD Site Soils Plan defines contractual requirements for planting soil types and locations.



General Requirements

Confirm that design intent and the role of planting soils in accomplishing measurable project goals have been accomplished. Objectives may include successful plant establishment, erosion control, bioremediation, water infiltration, and/or groundwater recharge enhancement. 



Specific Requirements


Plan

Final limits of project scope of work, as agreed on by landscape architect, civil engineer, contractor(s) (if applicable), and owner. Note that limits of project scope of work may not coincide with property lines, for example, when areas within the property area have been designated as non-work areas. Accurate determination of “limits of work” requires the investigation of a number of issues that the landscape architect may not have immediate access to, including contractor staging, mobilization, construction access, traffic control, and other construction-related issues. The DD limits of project scope of work may be revised as they are better informed at the CD phase.

Comprehensive Planting Detail Keynote List, with references to typical planting soil details, for example, “Planting Soil in Planters over Structure,” “Planting Soil in Silva Cells at Streetscape Tree Pits," “Planting Soil in Planter Pots.”

Final Site Soils Reference Notes to supplement graphic instruction and General Notes. 

Final planting soil Reference System, identifying planting soil types and quantities in groups on plan, per graphic requirements below and landscape architect’s customized system, for example, “1200 sf Planting Soil Type 1" to identify one thousand, two hundred square feet of planting soil type 1. Coordinate the planting soil Reference System with names and symbols on the soils legend, per graphic conventions noted below.




Graphic Requirements

Graphic requirements described at the DD phase should also be applied at the CD phase.



Example of a CD Site Soils Plan


[image: Example of a CD site soils plan shows survey base sheet, proposed site improvement, final limits of work, proposed shrub planting, proposed tree planting, and proposed site grading and drainage with many other details. ]

*Note: This sample only depicts the Drawing Area for this sheet. For Title Block requirements refer to beginning of this section.




DESIGN DEVELOPMENT PLANTING DETAILS


Objective

Design Development Planting Details display all preliminary decisions associated with the installation of plants on the site. DD Planting Details should function as “design details,” where all issues associated with designing an aesthetic and healthy growing environment for plants is established as a response to local site conditions.



General Requirements


Intent

DD Planting Details should manifest the project’s mission and vision, demonstrating design principles, intended character, quality, and performance. Plants play a central role in the performance of the built landscape. In this sense, Planting Details are integral to the success of the project and should be evaluated relative to project goals and metrics prior to advancing into Construction Documentation. The landscape architect should identify any unresolved Design Development design or technical issues. 

The DD Planting Details place special emphasis on understanding local conditions and their impact on establishing long-term plant health. These conditions include climate, micro-climate, soils, drainage, human use patterns and impacts, maintenance, and pollution. The landscape architect should also take initiative in developing and coordinating the interface between planting systems and building, civil, structural, environmental, and other systems. 


EXTENT—DETERMINING WHAT DETAILS TO DEVELOP


Comprehensiveness

A basic and important consideration pertains to what details to provide in the DD and CD documents. Some landscape architects elect to provide fewer details, preferring to address any unresolved issues in the field or through the shop drawing process. In some cases, landscape architects choose to use standard Planting Details, regardless of unique regional or local influences. 

Others believe that a comprehensive and site-specific set of Planting Details results in best plant health, most accurate and lowest contractor bids, highest built quality, and best client service. This group abides by the premise that only those details provided in the Construction Documents are legitimately part of the owner–contractor contract. Complete and accurate pricing cannot be accomplished without a comprehensive set of details. It is recommended that the landscape architect assign a detail, or set of details for every plant condition under the landscape architect’s work scope.


 More specifically, a comprehensive Planting Detail selection should address the following conditions:


	Every proposed plant type and planting condition, for example, deciduous trees in landscape, deciduous trees in hardscape.

	Critical or unique design features, for example, plants in over-structure conditions.

	All locations where hardscape systems adjoin or integrate with proposed planting, for example, pavements.

	Detailed responses to unique soil and drainage conditions, for example, subdrainage requirements in plant pits. Note that the Site Soils Plan plays a primary role in communicating soils requirements.







Typical and Unique Conditions

Resolve and document all typical and nontypical three-dimensional conditions, for example, planting in planters, planting on slopes, tree trenches, and planting in streetscape or urban conditions. If necessary, utilize axonometric or multiple elevation drawings to complement plans and sections.



Enlarged Plansz

Develop large-scale plans for planting areas that are complex, involve varied species, or require a detailed interface with other systems such as grading, paving, furnishings, or lighting.



Sections

Maintain and further develop selected Design Development Site Composite Sections in order to illustrate relationships between planting and adjoining systems and components. Details within these sections will need to be updated as they are advanced.



Relationships to Adjoining Systems

A landscape architectural detail most usually depicts an assembly of materials or components connected to one another. Some of the most fundamental, important and challenging detail elements are the connections between different materials and systems. The interface between Planting Details and adjoining systems requires attention. Standard Planting Details sometimes neglect to define or reference these relationships. While planting often occurs in the immediate vicinity of other systems, these elements should generally not be explicitly detailed on the Planting Details. These elements should be shown for reference and keynoted with Site Detail Keynotes. 

Planting Details should include all systems directly associated with the installation of the plant and support of its health, including the plant pit; generic soil requirements (see Site Soils Plan for specific types); mulch or other finish medium, weed control; softscape drainage; staking and guying; and plant positioning, both horizontally and vertically. Other systems, such as pavements, planters, walls, and structural waterproofing, and hardscape drainage should be clearly illustrated and referenced with Site Detail Keynotes.





Key Distinctions between DD and CD Planting Details

The landscape architect should be strategic in making content decisions for the Design Development documents. These guidelines suggest individual strategies for each of the DD sheets, subject to the unique role of that sheet in the design and documentation process. 


Primary relationships between the DD and CD Planting Details are summarized here:


	DD Planting Details establish and graphically highlight form, scale, materials, and preliminary technical relationships between adjoining components and systems. Design Development details should make these characteristics especially evident, for example, with the use of three-dimensional drawings, composite interdisciplinary drawings, and scale elements. CD Planting Details are strictly developed without graphic embellishment, illustrated with the least amount of graphic information to communicate contractual requirements.

	DD Planting Details are organized as a comprehensive set of in-progress construction details, for further development as “implementation details” during the Construction Documentation phase. A DD planting detail should be developed for all planting conditions included on the project, that is, the DD plant detail set should be comparable with the CD detail set in terms of extent and number of details.

	DD Planting Details are not intended to be “implementation details” as they do not provide the necessary technical, dimensional, or instructional information to construct the planting environment.

	DD Planting Details are used together with plans to conduct preliminary, feasibility level coordination with all associated disciplines, for example, architecture, civil, structural, electrical, irrigation, and mechanical, if necessary. Feasibility-level coordination is primarily oriented toward concluding that details can “work,” that is, that the designed planting environment is viable and does not conflict with other requirements. CD Planting Details require advanced and comprehensive technical coordination, assuring that the documents include no errors or omissions.

	DD Planting Details fully utilize the Site Detail Keynote system to highlight relationships to other systems and details. More liberal use of Keynotes over written notes is preferable at this point. CD Site Details apply the Site Detail Keynote system in similar fashion.








Specific Requirements


Detail Content


SUBJECT ELEMENTS

The DD Planting Detail shall include the elements listed below, strictly focused on the subject detail. The subject detail is that element named in the detail title. 


	Graphic shape, size, position, and relationships between elements within the detail, shown precisely and to scale

	Primary or key dimensions to indicate shape, size, position of the plant, plant pit, and relationships between components within the detail assembly

	Generic description of material and finish requirements, for example, mulch

	Site Detail Keynote references to adjoining details





ADJOINING SYSTEMS

While the detail should focus on the subject component or system, the detail should also illustrate adjoining systems, for reference. In some cases, adjoining work may be shown simplified, for example, where a plant detail illustrates a relationship to adjoining paving, the paving section may be shown without reinforcement or jointing.

All plant details must show full-depth subgrade requirements, including subgrade preparation, to an undisturbed condition below the plant pit, trench, or other planting environment.

Do not draft work by others that is outside landscape architect’s contract. Liability and inaccuracies may occur. If such work needs to be shown for reference, “cut and paste” associated detail files from the applicable consultant, or draft a simple outline of the project component.

Detail sections should represent only elements that physically occur within the specific section cut line, rather than incorporating elements that would occur if the section cut line would be jogged. “True” sections present less opportunity for confusion or misrepresentation.

Elevations and sectional details should be constructed from a known vertical reference point. A reference point is a point whose vertical elevation has been defined on the Site Grading and Drainage Plan. Reference points are often reflected as finished grade elevations. 



SCALE RELATIONSHIPS BETWEEN DETAILS

Where a collection of related Planting Details are assembled, choose scales between details that relate to one another, for example, 1/2" to 1", 1" to 2", 3/8" to 3/4", 1½" to 3". Do not mix scale types, that is, architectural, engineering, and metric.





Graphic Requirements


General

DD details represent a transition between “design” and “implementation” documentation. Therefore, they should be organized graphically as in-progress construction details, utilizing CD-level graphics such as line weights and symbol hatches. The design role of DD Planting Details allows the limited use of illustrative graphics that can be removed or simplified as the details transition to Construction Documents. Plant forms and relative sizes may be important to illustrate in order to communicate and evaluate Design Development intent.

Spare outline-oriented details may also be used at the DD phase, supplemented with scale elements and amenities, such as people and furnishings, to help define and evaluate the complete design environment. This type of drawing is readily developed as a construction detail. The only role of graphics in the CD detail should be to define and distinguish the limits of materials.


SHEET COMPOSITION

The sheet layout and detail module should be organized per the landscape architect’s CAD standards. Each detail should be positioned within its own orthogonal territory, not infringed on by other detail graphics. That territory may be defined by a simple outline or by blocking out the detail space, or that territory may be imaginary, implied by the limits of the detail graphic and associated title. When details “invade” the territory of other details, the legibility of the sheet  is compromised.

Details should be organized on sheets to follow master Site Detail Keynote order in the following list. Organize details numerically from left to right, top to bottom, unless organized otherwise by the prime consultant.

Planting Details Groupings ordered as recommended below. Note that plant detail groupings should coincide with the Site Detail Keynote organization. A more detailed description of the Site Detail Keynote Systems is presented in the Introduction of this book.


	Deciduous Trees (with various contextual conditions)

	Evergreen Trees, (with various contextual conditions)

	Palm Trees (with various contextual conditions)

	Shrubs (with various contextual conditions)

	Perennials, Annuals, and Groundcovers

	Grasses

	Wetland Plantsz



Multiple corresponding details are grouped, that is, those that relate to a specialized component or plan enlargement area are grouped together on the same page. For example, a group of plantings situated over a parking garage or other structure, or plantings integrated with an art feature, may utilize a grouping of these details in a dedicated portion of a detail sheet.

Organize all details to fit within an 8½" X 11" format, unless using an oversized format is unavoidable. This format will allow for easy paper space organization on the detail sheets, easy hardcopy filing, and intranet accessibility.

Align the left edge of detail graphic with the left edge of the detail’s title (detail number in circle), even if dimensions or notes.




[image:  Sample planting detail shows a plant with labelling plant - full, dense specimen, root flare- minimum 1 inches above adjacent finish grade, mulch - 3 inches th., create saucer on downhill side, et cetera.]

Sample Planting Detail





DETAIL TITLE

Descriptive but concise detail title, with emphasis placed on the generic planting condition. Do not include prescriptive information. For example, use “Deciduous Tree in Tree Trench,” not” Deciduous Tree in 36" Deep Tree Trench.” 

Finish requirements generally are not used to distinguish systems by title, for example, “Streetscape Tree” may be used to reflect a range of variously finished pavements at the base of the tree. Hatch symbols should be used on plans to distinguish various pavement finishes. The principle promotes the identification of specific materials by solely one reference, so that if a modification is necessary, only one reference will need to be changed. 

One component, multiple details. Where multiple details are used to convey a single component or system, distinguish detail titles by either drawing type or emphasis of drawing, for example, “Trees in Planter—Elevation,” “Trees in Planter—Section,” and “Trees in Planter—End Detail.” 

Detail title reference number in circle, with number, sized per landscape architect’s CAD standards. Extend a horizontal “title bar” from the middle of the circle, aligned with the rightmost edge of the detail graphic content and/or notes.

Site Detail Keynote reference number on the far-right-justified end of detail title line, in a hexagon, floating above the title line, with sizes and offsets per the landscape architect’s CAD standards. It is important to remember that these details all describe one component or system and should be reflected accordingly in the Site Detail Keynote List. Each type of detail drawing should not be represented by a separate site detail keynote reference.

Scale reference, written in feet and inches, left-justified to and immediately below detail title, to read as follows, with capital letters: “ORIGINAL SCALE: 3/4" = 1'-0". 



DETAIL GRAPHICS

The landscape architect’s CAD standards should be studied and fully utilized by the landscape architect.



SCALE CHOICE

The detail scale selection is not an arbitrary decision and should be informed by a number of factors. The ideal detail scale should allow clear and legible depiction of all primary components, but may not necessarily show in explicit detail the smallest components such as hardware, which may be shown diagrammatically. The detail should be scaled to allow all geometries to read, including geometric transitions, for example, radius tangent points. 

Do not choose a larger scale than necessary, that is, if the next smaller scale can readily portray components, use that. 1/4" = 1'-0" is recommended as a minimum scale, unless the detail is very simple. For Planting Details, 1" = 1'-0” or 1½" = 1'-0" may be considered, with 1" = 1'-0" the preferred scale.

Line-weight hierarchy requirements, from heaviest to lightest are:


	Principle edges for subject component in detail, for example, tree or plant

	Changes of plane, such as steps in planter shape

	Material changes that do not occur along aforementioned lines

	Dimension and extension or leader lines

	Hidden lines or objects beyond

	Pattern symbols



Distinctive hatch patterns used on section details to designate each component of the detail that occurs along the section cut, for example, planting soil, root ball. For elements shown beyond or in elevation only, show outline of those elements only, without hatch patterns.

Clean, orthogonal plan bounding box on plan details, to define plan limits.

Cut lines to graphically terminate or “cut” an end to the detail, generally occurring on each side of the detail section drawing. Cut lines should occur on right and left sides of detail, but not on top or bottom. All cut lines should be oriented vertically, rather than angled.

Standard line types and hatches as defined within the landscape architect’s CAD standards, used to represent materials.



DETAIL DIMENSIONS 

Dimensions organized above, to left, and below the detail per the landscape architect’s CAD standards. Dimensions should not conflict with detail notes or keynote leader lines.

Graphic dimensions used on the detail, rather than narrative dimensions in notes. Use narrative dimensions in notes only when referring to the complete size of a component that cannot be dimensioned in full on the detail. 

Dimensions are noted in architectural scale (feet and inches), for example, 1'- 6", not 18". Where dimensions are less than 1 foot, note the dimension in inches only, for example, 8", not 0'– 8". Do not use fractions less than 1/16" for site details—site work component construction tolerances are limited to this threshold. Show fractions with a diagonal slash, for example, 3/4". Engineering dimensions (feet and tenths) are generally not used for Planting Details.

Use actual instead of nominal dimensions.



ANNOTATION REQUIREMENTS—GRAPHIC 

Capitalize all notes and detail titles. Use a font for all notes per the landscape architect’s CAD standards.

Do not use abbreviations in detail titles. It is acceptable to use abbreviations in detail notes only if the abbreviations match standard abbreviations list included in document set.

Position text notes and position Site Detail Keynotes primarily on the right side of the drawing, left-justified in a text block, 1/4” minimum from graphic edge of detail, per landscape architect’s automated CAD standards. Avoid long leader lines as they are difficult to follow.

Fully horizontal leader lines used as much as possible. If angled leaders are necessary, choose a single angle established in the landscape architect’s CAD standards, with all leaders parallel after break from horizontal. 

Leader lines never cross one another. It is customary, however for note leader lines to cross dimension lines. In this application break or discontinue the leader line as it crosses the dimension line. The landscape architect’s CAD standards should automate this process.

Center leader lines on text, stopping 1/8" short of text, per landscape architect’s automated CAD standards. 

Organize blocks of General Notes, if necessary, without leaders in the lower-right corner of the detail drawing. If space is not available, locate the notes in the upper-left corner. These notes apply to conditions which cannot be specifically located on the detail. For example, the notes “Limb lower branches of street trees to 7’ height as necessary. Coordinate with landscape architect prior to pruning.” would be appropriate.



ANNOTATION REQUIREMENTS–CONTENT

Notes focused on size, shape, and relationships of materials and components. Do not describe material characteristics or assembly instructions on details. This information is required in the project specification manual.

Generic labeling used to identify materials. Do not use manufacturer’s name or product number. Do not use proper material name. For example, use label “landscape stake” not “8" plastic-coated steel landscape stake.” Precise materials should be described in specifications.

Use Site Detail Keynotes where references to other details are necessary, with one of two methods: 


	A typical Site Detail Keynote symbol with typical leader line, where leader arrowhead location clearly designates component.

	A typical Site Detail Keynote symbol with typical leader line to circle designating area detailed more fully elsewhere. A circle technique should be used where emphasis is necessary or when enlargement detail has been provided. 



Use Site Detail Keynotes used as much as possible to note all situations detailed elsewhere, rather than written notes.



NOTES

Material finishes noted on details. Do not use symbols alone to communicate finishes around plants. Where various finishes are proposed for a material, note: “Finish varies—Refer to Plan.” For example, mulches and pavement materials may vary around trees and plants.

Notes organized top-down by hierarchy or logical sequence where practical, for example, note “Tree trunk plumb” above “root ball on undisturbed or compacted subgrade” above “perforated pipe subdrainage.”

Use most concise description for each note, without sacrificing content. For example, instead of “2" X 2" wood tree stake or T-111 post—drive 3' into soil outside of root ball, minimum of two stakes per tree,” use “Tree stakes, two per tree” and include dimensions to show depth and distance from root ball. Note that in this example type of stake (2X2 wood or T-III post) is defined in specifications and should not be included on drawings.

Notes focused only on subject detail in title, that is, avoid descriptions of adjacent details shown for reference only. Do not describe materials that have been detailed elsewhere.

Avoid notes repeated from detail to detail. Where detail systems appear in more than one place, reference base or primary detail for information. Select primary detail and completely note its components. For similar details, note only variations from the base or typical condition. Reference the base detail as a note on the detail variation.

Use consistent references when referring to other details and project components, for example, “planting soil” must be referred to consistently in the drawings, details, and specifications. The words “planting soil,” “soil,” “soil mix,” “planting medium,” and “backfill” should not be used interchangeably. Cross-check terms on details with terms on plans, legend, and specifications.

Minimize abbreviations in notes for ease of reading. If used, abbreviations sould match the standard abbreviation list made available under the landscape architect’s CAD standards pull-down menu. 

Do not use the “See Specification” phrase. This is implicit in the construction industry.

Do not use the “As Necessary” phrase. The note is vague and does not communicate useful or legally binding information.

References to specific Specification sections are not to be used. These relationships are implicit, and the contractor is expected to understand the organization and content of the projects specifications. For example, it is not necessary to include a note to follow the note “Compacted Subgrade” that reads “Refer to Earthwork Specifications.”

“No Scale” or “Not To Scale” detail references are not to be used. Details should always be drawn to scale.

Do not use “@” to substitute for “at.”





Best Practices


Design

Plant Health: It goes without saying that Planting Details must be well suited to their regional environment. A number of principles guide that responsibility, some of which vary regionally, others of which suggest more universal applicability.

Natural Context: Planting details should fit contextual natural conditions such as hydrology, topography soils, and existing flora.


SERVING THE DESIGN MISSION 

Details should support the mission of the project as a unified and rigorously iterated expression. Consequently, design principles should manifest themselves in the details. Relationships between individual parts and the whole must be understood, including relationships between plants, and softscape and hardscape conditions. Detail development should occur as a holistic project effort, rather than a separate activity near the end of the design process. Detail decisions should be tied to project objectives. Each built landscape should be distinguishable by a set of attributes that are represented in the details. If, for example, a street, courtyard, or garden is intended to “establish a regional sense of place,” each plant may play a role in serving that mission. Or, if it is most important that a project protect water resources, a variety of detailed systems may play a role, including planting, drainage, and irrigation.



SUITABILITY

Planting detail materials should be developed with an understanding of their inherent properties and suitability for intended applications. Material capabilities and limitations should be studied and understood during Design Development decision making. For Planting Details, these include soils, mulches, and other finish materials; drainage infrastructure; staking and guying; and geotextile systems. Weathering attributes for material candidates should be examined. Materials may perform well in one region and poorly in another, poorly enough to fail. 



SUSTAINABILITY

Environmental impacts and sustainability measures should be major considerations when selecting project materials and devising details. In the LEED for New Construction standards, the United States Green Building Council (USGBC) refers to at least three project checklist areas that have implications to planting: Sustainable Sites, Water Efficiency, and Materials and Resources. Under these headings, credits are given for heat island effect, stormwater design, water efficient landscape, water use reduction, material reuse, recycled content, and regional materials. Planting design and Planting Details play an important role in addressing these and other sustainability objectives.

The Sustainable Sites Initiative places specialized emphasis on topics such as soil and vegetation and should be pursued for most all projects. The program suggests that “healthy soil and vegetation are the foundation of ecosystems, and provide services such as reduction in water runoff, improvement in groundwater recharge, and regulation of climate. The SITES v2 Rating System is the most comprehensive tool for guiding and measuring landscape sustainability.”44




Coordination

The most effective details are those that are developed and coordinated with a host of participants, including plant and material suppliers, product representatives, project maintenance personnel, construction contractors, and interdisciplinary design team consultants. 

The landscape architect should develop project plans, details, and specifications in tandem, with careful coordination between the three, so that the specifications describe in greater “specificity” the general information contained within the details. It is imperative that the Site Detail Keynote List (proposed project systems and components), specifications, and details are aligned with one another to avoid errors and omissions and potential implications to cost estimating.


DRAWING-SPECIFICATION RELATIONSHIPS

Carefully coordinate detail content and terminology to be consistent with specifications. Specification development should take place by carefully reviewing all project plans and details and developing a CSI-based outline of project materials and systems. All quality-control reviews must be conducted with plans, details, and specifications simultaneously.



ARCHITECTURAL COORDINATION

“Walk around” the building with the architect to confirm all proposed planting-building interface conditions. Evaluate these conditions with an eye to mature plant sizes.



DRAINAGE REQUIREMENTS

Coordinate and resolve subdrainage requirements for Planting Details. Many trees and plants suffer from poorly drained plant pits, where oxygen is displaced by water, sometimes known as the “bathtub” effect. Plant pits must be checked for infiltration prior to planting. Review and coordinate subdrainage details with the civil engineer and planting procedures adjacent to site structures and buildings with the geotechnical engineer prior to initiating Construction Documents. Planting Details should show typical drainage infrastructure and Site Grading and Drainage Plans should show corresponding requirements in plan.



PLANT AND MATERIAL SUPPLIERS

Determine and confirm constructability of proposed plant detailing systems. Work with fabricators and contractors during the design and documentation process to determine construction parameters and limitations. Determine plant and plant installation material availability  and cost implications. 




Technical

Mix specified planting soil together with on-site soil in order to reduce the extreme distinction between planting soil and contextual soil, in order to encourage roots to grow beyond the pit itself. If the soil inside the pit is overly desirable relative to the soil outside the pit, that is, uncompacted, nutrient-rich and well watered, the roots may not seek extension beyond the pit. Some agricultural extension agencies recommend backfilling the pit with soil removed when digging the hole, and applying no amendments.

Emphasize the need to remove staking and guying after the first full growing seasons. If the stakes and guys are not removed, the tree will become somewhat dependent upon them for support and will less readily develop an extensive and stabilizing root system. Some agricultural extension agencies recommend no staking at all, and suggest using them only when tree trunks look especially unstable. Remember that trees are not staked in the nursery. 

Dig the planting pit a minimum width of two to three times the root ball size. That will allow the root system to expand properly before seeking departure from the pit. Dig the sides of the pit at an outward angle (not vertical) so to encourage outward root growth. Break up soil outside the pit in order to further encourage root growth outside the pit.

Establish an undisturbed soil mound or pedestal on the bottom of the pit, measured to allow the trunk collar or root flare to sit just above the finish grade, approximately 1 to 2 inches. The undisturbed soil mound will keep the roots in a well-drained environment and ensure that the tree does not settle into a low condition susceptible to wet and poorly drained conditions.

Glazing of the tree pit occurs when mechanical digging operations result in smooth and taught sides of the pit, where water and roots have difficulty penetrating. That situation can result in roots growing encircled within the pit, an undesirable condition for stable, long-term growth. The sides of the pit should be roughened or scribed in order to mitigate the glazing. In addition, the hole can be dug with an irregular shape, rather than round. That technique may help to reduce root encirclement.


[image:  Sample tree pit planting detail shows compacted subgrade, tree pit underdrain, undisturbed subgrade, filter fabric, et cetera.]

Sample Tree Pit Planting Detail





Strategies


PROCESS


Iterating the Details

Develop or “layer” a cumulative level of detail in the Planting Details as the plan and design proposal matures. Utilize design reviews, quality-control reviews, interdisciplinary coordination, and value engineering sessions to inform the development of details. Do not attempt to finalize or provide full documentation, for example, exhaustive dimensioning or full annotation until the Design Development program and cost confirmation has been completed. 

Place emphasis on three-dimensional design. Two-dimensional drawings (plans, sections, and elevations) do not always provide a full understanding of the component. Determine the most critical three-dimensional aspects of the project and determine a method for improved depiction, for example, isometric, perspective, plan-section, or exploded views. This is especially useful where Planting Details are integrated with other hardscape systems.

Establish strong relationships between the DD Planting Details and Site Composite Reference sections. Utilize these complementary drawings to inform one another. For example, use the sections to inform scale and form relationships between individual details. 




RESOLUTION

Details must be thoroughly studied and well resolved, with a rigorous level of precision. Precision relates to the degree of definition, not the exactness of the installation. Components and systems must be fully understood and represented, not left to field interpretation. Poorly resolved details leave necessary requirements undefined. 

Well-resolved details can be achieved with a number of specific techniques highlighted next.



THREE-DIMENSIONAL STUDY

Landscape architectural details should be drafted three-dimensionally and reviewed from every perspective, and Planting Details also deserve such attention. Plan and section drawings alone neglect key considerations. All unique site conditions should be studied as they influence the primary detail. Large scale study models can provide a very useful form development tool. Few projects can be well executed without the use of three-dimensional study and documentation tools.



INTERDISCIPLINARY CROSS-CHECKING

The landscape architect’s perspective should be complemented with that of collaborating disciplines. The project architect, civil engineer, irrigation designer, and horticulturalist should review the Planting Details as part of a comprehensive quality-control review process. The review will likely determine inaccuracies, inconsistencies, or incomplete information.



DESIGN PHASE MOCK-UPS

The ultimate test for level of resolution in construction details rests with actual construction. If fees allow, and if select Planting Details are important to the project aesthetic, a preconstruction mock-up will provide all the evidence that the designer needs to complete the design detailing process at a high level of resolution. The design phase mock-up should be integrated with the design services contract by enlisting the services of a subcontractor capable of the specialized construction required within the mock-up.



AS-BUILT RECORDS

Maintain project shop drawings on file for future project use. These drawings precisely illustrate how components are built, as represented by the industry specialists. Theoretically, these details should be well resolved. These drawings are usually more advanced and may represent improvements to construction details.

UStandard details are those details previously developed by the landscape architect that are kept on file for use in similar project applications. When adapting standard details to new project applications, the landscape architect must scrutinize each detail for applicability to all project circumstances. In addition, the landscape architect should not assume that the standard detail is complete or well-developed. Standard details often land in archived files without full or rigorous quality-control reviews. The standard detail should only be used as a point of departure for further development during the Design Development and Construction Documentation process.

When using standard Planting Details from a government agency such as a parks department, changes should not be made to details other than incorporating dimensional information to fit the component or system to project circumstances. Original detail authorship and ownership should be carefully recorded as a general note within the individual detail block. Use of these details by the landscape architect should not result in his proprietary liability, unless details by others are manipulated. In some cases, standard public agency details should not be provided by the landscape architect but rather identified in General Notes as directed by the agency. 

Avoid redundancy by including the same information repeatedly in similar details. Instead, develop a base detail with common or standard information. Develop additional details that vary from the base detail, but only note variations from the standard. 

Catalog cut sheets or proprietary details should not be used within Contract Documents. These details may contain references to work not included within the contract. In addition, they are often not drawn to scale, and may change if an alternate product is chosen during the design, bid, or construction process. If a proprietary product is to be used, it may be illustrated with a generic outline. Installation intent should be communicated within the detail.



Example of a DD Planting Detail


[image:  Example of a DD planting detail shows site detail keynote list, detail number, detail title, planting detail keynote reference, and preliminary planting detail.]



Example of a DD Planting Detail - Planter Pots


[image:  Example of a DD planting detail - planter pots shows site detail keynote list, detail number, detail title, planting detail keynote reference, and preliminary planting detail.]






CONSTRUCTION DOCUMENTATION PLANTING DETAILS


Objective

Defines physical contractual requirements for planting trees, shrubs, groundcovers, and other plants and maintaining them for the contractual warranty period.



General Requirements


Intent

CD Planting Details are developed exclusively as “implementation details,” contrasted with “design details” developed during the Design Development phase. As such, they establish a legal definition of project construction requirements, binding the landscape architect to conformity with accepted standards for constructability and workmanship, assuming the contractor constructs the details as documented. If the contractor does not construct the project as the details illustrate, legal responsibility for failure or other liability shifts to the contractor. Consequently, the landscape architect must explicitly define how the site planting should be constructed with details. Construction details should not vary in their interpretation by different parties. 

Construction Planting Details precisely illustrate sizes, shapes, and relationships between plants, installation systems, and associated support components. Materials, joining methods, and dimensions of components are described. Material properties or proprietary information should not be included on drawings.

Together with plans, Planting Details are used to establish construction cost estimates and bids. Planting Details must clearly differentiate the extent of material systems in order to conduct quantity takeoffs.

They illustrate all types of planting conditions, for example, in natural ground, in planters, over structure, or on steep slopes.

Define site-specific planting strategies and associated details, for example, to reflect soil and drainage conditions, plant hardiness zones, precipitation and other weather patterns.




Specific Requirements


Subject Elements

The landscape architectural CD Planting Detail shall include the elements listed below, strictly focused on the subject detail. The subject detail is that element named in the detail title. 


	Graphic shape, size, position, and relationships between components within the planting environment shown precisely and to scale.

	Fully dimensioned shape, size, position, and relationships between components within the planting environment.

	Generic description of material and finish requirements.

	Jointing requirements detailed or Detail Keynote references to jointing details.

	Keynoted relationships to adjoining details.



DETAIL CONTENT


	Size, shape and treatment at sides of tree pit.

	Backfill, planting soil mix—generic description, coordinated with specification requirements.

	Surface treatment at root ball and in immediate vicinity of trunk, including any mulching requirements.

	Drainage requirements, based upon local soil and percolation requirements.

	Staking and guying requirements, coordinated with specifications.

	Unique sizing requirements not otherwise designated on plant list, for example, lowermost limb height and associated clearance requirements.

	Disposition of wire basket, burlap, plastic, ties, and any other nursery packaging.

	Any pruning requirements.

	Irrigation requirements.




DRAINAGE REQUIREMENTS

Utilize one of two strategies for depiction of subdrainage requirements, as per the landscape architect’s contractual relationship with the client and/or civil engineer:


	Strategy 1: The landscape architect defines and illustrates potential subdrainage needs if plant pits fail to meet specified requirements for infiltration upon drainage testing prior to planting. Site Grading and Drainage Plans reflect piping subgrade connections from plant pits to storm drainage system, as coordinated with and illustrated by the civil engineer.

	Strategy 2: The landscape architect defines and illustrates potential subdrainage needs if plant pits fail to meet specified requirements for infiltration upon drainage testing prior to planting. Site Grading and Drainage Plans do not reflect piping subgrade connections from plant pits to storm drainage system, as coordinated with and illustrated by the civil engineer, but are studied to be sure that the drainage can work.




[image: Sample urban tree pit with Silva cells planting detail shows tree pit design with many labels. ]

Sample Urban Tree Pit with Silva Cells Planting Detail







Graphic Requirements

Graphic requirements described at the DD phase should also be applied at the CD phase. 



Best Practices


Coordination

Determine any potential utility conflicts. Determine subdrainage requirements, anticipating potential connections to storm drainage system.

Review Planting Details with local university-based agricultural extension agency or municipal or federal forestry divisions as necessary to ensure compliance with local codes or practices



Example of a CD Planting Detail


[image: Example of a CD planting detail shows planting detail keynote list, detail number, detail title, planting detail keynote reference, and planting detail (including final engineering).]



Example of a CD Planting Detail - Planter Pots


[image: Example of a CD planting detail - planter pots shows site detail keynote list, detail number, detail title, planting detail keynote reference, and planting detail (including final engineering). ]
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	Compliance verification (Design Development)

	Component mock-ups (Design Development)

	Components Palette (Schematic Design)

	Composite documentation

	Design Development

	Schematic Design




	Composite patterns, see Composite documentation

	Composite Reference Sections:

	Construction Documentation

	Design Development

	distinctions/relationships between DD and CD




	Composite Sections (Design Development)

	Concept formation (Conceptual Design)

	Conceptual Design

	analysis/evaluation of baseline information

	Art Framework

	character imagery

	checklist for

	Community Framework

	components of

	concept formation

	construction budget

	construction costs estimate

	coordination needs

	cost model

	design brief

	design character

	design frameworks

	design intent

	design models

	design precedents

	design principles

	design studies

	dilemma and thesis

	documentation characterization

	Economic Framework

	Environmental Framework

	illustrative drawings

	parti

	parti diagrams

	performance metrics

	perspective renderings

	phasing plan

	preliminary project program

	principles and typological precedents

	project program

	purpose of

	site analysis and evaluation




	Conceptual diagramming (Schematic Design)

	Conceptual site phasing plan

	Conditions of the Contract

	Conformance review (Construction Documentation)

	Construction Budget

	Conceptual Design

	Pre-Design

	Schematic Design




	Construction costs estimate:

	Conceptual Design

	Construction Documentation

	Design Development

	Estimate of Probable Construction Costs




	Construction details (Design Development)

	Construction Documents:

	in-progress

	relationship between specifications and drawings




	Construction Documentation (CD)

	AIA CAD layer guidelines

	best practices

	checklist for

	common shortcomings in

	compliance actions

	components of

	Composite Reference Sections

	conformance review

	construction cost estimate

	Cover Sheet

	and critical path sequencing

	defining the documents

	Design Development distinguished from

	digital models in

	documentation characterization

	elevations

	Enlargement Plans

	final Specifications

	formalized drawing-specification coordination

	General Information Sheet

	Grading Sections

	graphic diligence

	and interdisciplinary

	interface of Design Development and

	irrigation details

	Irrigation Plan

	Key Plan

	Layout Plan

	Planting Details

	Planting Plan

	Plant Protection and Removal Plan

	purpose of

	questions to ask during

	Erosion and Sedimentation Control Plan

	Shrub and Groundcover Planting Plan

	Site Composite Sections

	Site Demolition Plan

	Site Details

	Site Furnishings Plan

	Site Grading and Drainage Plan

	Site Layout Plan

	Site Lighting Plan

	Site Materials Plan

	Site Reference Plans

	Site Soils Plan

	standardized formatting in

	subconsultant drawings

	Tree Planting Plan

	Unresolved issues list




	Construction mock-ups:

	Design Development

	role of




	Construction sequence, sheets organized to coincide with

	Construction Specifications Institute (CSI)

	Construction Specifications Writing (Kalin, Rosen, Weygant, and Regener)

	Consultant roles, as Pre-Design parameter

	Content for documents, establishing

	Context Framework (Schematic Design)

	Continuing education

	Contract Documents

	drawings and specifications in

	organization of




	Contracting Requirements

	Contractor

	Contractual agreement

	Contractual work scope

	Coordination drawings (Design Development)

	Coordination needs:

	Conceptual Design

	Design Development

	Pre-Design

	Schematic Design




	Coordination processes:

	architectural

	landscape architectural




	Cost, quality and

	Cost estimates. See also Construction costs estimate

	Conceptual Design

	Construction Documentation

	Design Development

	Schematic Design




	Cost model:

	Conceptual Design

	Schematic Design




	Cost overruns, quality of documentation and

	Cost requirements (Schematic Design)

	Council for Landscape Architectural Registration Boards (CLARB)

	Cover Sheet:

	Construction Documentation

	Design Development

	distinctions/relationships between DD and CD

	Schematic Design




	Critical path sequences. See also Transitional thresholds

	Critical success factors

	of clients, identifying

	in Schematic Design




	Cross-referencing

	on drawings

	within specifications

	X-refs subfolder




	CSI, see Construction Specifications Institute






	Data:

	hierarchical system for

	in Pre-Design




	DD, see Design Development

	DD-CD continuum principle

	Decision-making accountability, in Design Development

	Deliverables

	Design:

	to budget

	interdependence of documentation and




	Design alternatives:

	Conceptual Design

	Pre-Design

	Schematic Design




	Design and documentation process

	documentation principles

	operational principles

	phases of 4. See also individual phases

	synergies in

	training for




	Design brief (Conceptual Design)

	Design character (Conceptual Design)

	Design Development (DD)

	checklist for

	compliance actions

	components of

	Composite Reference Sections

	Composite Sections

	construction cost estimate

	Construction Documentation distinguished from

	coordination drawings

	coordination needs

	Cover Sheet

	and critical path sequencing

	and DD-CD continuum principle

	decision-making accountability in

	designing to budget

	documentation characterization

	document review process

	document set mock-up

	elevations

	Enlargement Plans

	General Information Sheet

	Grading Sections

	and interdisciplinary

	interface of Construction Documentation phase and

	irrigation details

	Irrigation Plan

	Key Plan

	Landscape Grading and Drainage Plan

	Landscape Lighting Plan

	Layout Plan

	Lighting Plan

	Outline Specifications

	Planting Details

	Planting Plan

	Plant Protection and Removal Plan

	purpose of

	quality management in

	questions to ask during

	Erosion and Sedimentation Control Plan

	sheet organization

	Shrub and Groundcover Planting Plan

	Site Demolition Plan

	Site Details

	Site Furnishings Plan

	Site Grading and Drainage Plan

	Site Layout Plan

	Site Lighting Plan

	Site Materials Plan

	Site Reference Plans

	Site Soils Plan

	subconsultant drawings and specifications

	three-dimensional emphasis in

	title block

	Tree Planting Plan

	Unresolved issues list




	Design documentation. See also Design and documentation process

	Design drawings, see Composite documentation

	Design framework (Conceptual Design)

	Design intent

	Conceptual Design

	Design Development

	Schematic Design




	Design models (Conceptual Design)

	Design practices, elevating and upgrading

	Design precedents. See also Precedential issues

	Design principles:

	Conceptual Design

	Schematic Design




	Design quality, evaluating

	Design reviews

	Design Development

	Schematic Design




	Design studies:

	Conceptual Design

	Schematic Design




	Details. See also Site Details

	Construction Documentation

	defined

	Design Development

	Schematic Design




	Detailed work scope (Pre-Design)

	Detail reference symbol

	Details subfolder

	Detail systems:

	mock-up of

	Schematic Design




	Digital models

	Conceptual Design

	Design Development




	Digital organization of documentation

	Dilemma:

	in Conceptual Design

	in Pre-Design

	project

	in Schematic Design

	in sustainable design process




	Discrepancies (Construction Documentation)

	Divisions

	Do, Ellen Yi-Luen

	Documentation:

	composite

	defined

	Design Development

	interdependence of design and

	of performance metrics

	Schematic Design




	Documentation characterization:

	Conceptual Design

	Construction Documentation

	Design Development

	Pre-Design

	Schematic Design




	Documentation practices. See also Best practices

	composition of document set

	digital organization

	drawing-specification relationships

	elevating and upgrading

	graphic symbol system

	keynote system




	Documentation principles

	operational

	organizational




	Documentation quality:

	criteria for

	implementation quality and




	Documentation Standards, see Documentation practices

	Document reviews:

	Design Development

	and responsiveness to comments




	Document set

	Document Set Mock-Up

	Drafting conventions, in UDS system

	Drawings

	composite

	in Contract Documents

	cross-references on

	emotions conveyed by

	formalized drawing-specification coordination

	graphics focusing on purpose of

	grouping

	redundancy between

	redundancy between specifications and

	relationship between specifications and, see Drawing-specification relationships

	schematic

	specifications distinguished from

	subconsultant




	“Drawing as a Means to Design Reasoning” (Ellen Yi-Luen Do and Mark D. Gross)

	Drawing Coordination Checklist

	Drawing set organization, in UDS system

	Drawing-specification relationships

	Construction Documentation

	coordination of

	divisions

	drawings

	methods of specifying

	organization of Contract Documents

	Project Manual production

	redundancy

	specification language

	specifications

	specification sections preparation








	Easement lines

	Economic Framework (Conceptual Design)

	Einstein, Albert

	Elevations:

	as composite drawings

	Construction Documentation

	Design Development

	Schematic Design




	Elevation reference symbol

	Emotions, conveyed by drawings

	Engineering drawings, see Composite documentation

	Enlarged-scale interdisciplinary documentation

	Enlargement Plans:

	Construction Documentation

	cross-referencing

	Design Development

	reference symbol for




	Environmental Framework (Conceptual Design)

	Errors of inconsistency

	Estimate of Probable Construction Costs

	Existing conditions:

	on plans. See also individual documents

	Site Survey/Existing Conditions Plan








	Fees, preparing

	File-naming conventions

	Final Specifications (Construction Documentation)

	Folder structure

	Full specifications

	Masterformat for

	sample








	General contractor

	General Information Sheet:

	Construction Documentation

	DD–CD relationships

	Design Development




	General notes

	GIS (Geographic Information Systems)

	Pre-Design data topics

	Site Analysis Mapping




	Goals:

	of clients, identifying

	in Conceptual Design phase

	SMART

	sustainable design




	Grading and Drainage Plan:

	Landscape

	Site, see Site Grading and Drainage Plan




	Grading Plan:

	civil and landscape

	Design Development

	subject and reference elements on




	Grading Sections:

	Construction Documentation

	Design Development




	Graphic(s):

	clarity of

	communication as purpose of

	in Conceptual Design

	establishing

	operational principles for

	rules of thumb for

	standards for




	Graphic requirements/recommendations:

	CD Cover Sheet

	CD General Information Sheet

	CD Grading and Drainage Plan

	CD Key Plan

	CD Planting Details

	CD Plant Protection and Removal Plan

	CD Shrub and Groundcover Planting Plan

	CD Site Demolition Plan

	CD Site Details

	CD Site Layout Plan

	CD Site Lighting Plan

	CD Site Materials Plan

	CD Site Reference Plans

	CD Site Soils Plan

	CD Tree Planting Plan

	character imagery

	Context Framework

	cost model

	DD Composite Reference Sections

	DD Cover Sheet

	DD General Information Sheet

	DD Key Plan

	DD Planting Details

	DD Plant Protection and Removal Plan

	DD Shrub and Groundcover Planting Plan

	DD Site Demolition Plan

	DD Site Details

	DD Site Grading and Drainage Plan

	DD Site Layout Plan

	DD Site Lighting Plan

	DD Site Materials Plan

	DD Site Reference Plans

	DD Site Soils Plan

	DD Tree Planting Plan

	design alternatives

	design precedents and principles

	parti plan

	perspective renderings and illustrative drawings

	phasing

	Preliminary Project Descriptions

	SD Cover Sheet

	SD Estimate of Probable Construction Costs

	SD illustrative sections and elevations

	SD Illustrative Site Plan

	SD illustrative visualizations

	SD Materials Palette

	SD Planting Palette

	SD Shrub and Groundcover Planting Plan

	SD Site Furnishings Plan

	SD Site Grading and Drainage Plan

	SD Site Lighting Plan

	SD Site Materials Plan

	SD Site Protection and Removal Plan

	SD sketch details

	SD Tree Planting Plan

	Site Survey/Existing Conditions Plan




	Graphic scale bar

	Graphic symbols

	Graphic symbol system

	in AIA CAD Layer guidelines

	graphic symbols

	linetype symbols




	Gross, Mark D.






	Hardscape Site Reference Plans:

	Construction Documentation

	Design Development




	Harvard University

	Hierarchical data system






	Identification of lines/graphics

	Illustrative drawings:

	Conceptual Design

	Design Development

	project program

	Schematic Design




	Illustrative elevations (Schematic Design)

	Illustrative graphics

	Illustrative Site Plan (Schematic Design)

	Illustrative visualizations (Schematic Design)

	Implementation contract, Construction Documentation as, See also Construction Documentation (CD)

	Implementation quality, documentation quality and

	Inconsistency, errors of

	Informational Hierarchy

	Innovation opportunities, in Pre-Design

	In-progress Construction Documents

	Intent. See also Design intent

	in Construction Documentation

	defining




	Interdisciplinary

	in Construction Documentation

	defined

	in Design Development

	interdisciplinary alignment

	interdisciplinary coordination

	leadership by landscape architects in

	in Schematic Design




	Interference checking

	Internal design budget

	Internal kick-off meeting (Pre-Design)

	Inventory and data collection (Pre-Design)

	Irrigation details:

	Construction Documentation

	Design Development




	Irrigation Plan:

	Construction Documentation

	Design Development








	Kalin, Mark

	Key dilemma. See also Dilemma

	Keynotes

	cross-referencing

	labeling methods with

	on plans

	Site Detail Keynotes

	Site Reference Notes




	Key Plan:

	Construction Documentation

	Design Development

	distinctions/relationships between DD and CD




	Key questions (Pre-Design)

	Key relationships, graphics highlighting

	Kick-off meetings:

	Design Development

	to frame and prioritize metrics

	Pre-Design








	Labels

	Labeling guidelines

	Landscape architects:

	as both generalists and specialists

	guidelines and requirements for

	as interdisciplinary leaders

	as subconsultants




	Landscape architecture

	coordination processes in

	defined

	elevating/upgrading design and documentation practices




	Landscape architecture budget

	Landscape architecture program. See also Program

	Landscape Architecture Registration Exam

	Landscape Grading and Drainage Plan (Design Development)

	Large projects

	CD Cover Sheet

	CD General Information Sheet

	CD Key Plan

	DD Cover Sheet

	DD General Information Sheet

	DD Key Plan

	defined

	sheet series organization for




	Layout and master drawings, see Composite documentation

	LEED (Leadership in Energy and Environmental Design)

	Legends

	Liability

	Licensure

	Lighting Plan:

	Construction Document

	Design Development

	Landscape

	Site, see Site Lighting Plan




	Limit of work line

	Linetype symbols

	Line weight hierarchy

	Literature reviews






	Masterformat

	Master project schedule

	Matchlines

	Material mock-ups (Design Development)

	Materials Palette (Schematic Design)

	Mature tree protection zone

	Meason, Gilbert Laing

	Metrics. See also Performance metrics

	Mission:

	of clients, identifying

	in Conceptual Design

	in Schematic Design




	Mock-ups:

	component

	construction

	Design Development

	detail systems

	document set

	material

	on-site

	Pre-Design

	of sheets

	of specifications




	Models:

	design

	digital

	physical study

	study




	Modeling (Design Development)






	Narrative principles, in Schematic Design

	National CAD Standard (NCS)

	National Institute of Building Sciences

	North arrow

	Notations, in UDS system

	Notes, General. See also Keynotes

	Numbering protocols






	Objectives:

	Conceptual Design

	Pre-Design

	Schematic Design




	Olmsted, Frederick Law

	On-site mock-ups (Design Development)

	Operational principles

	composite documentation

	cross-referencing

	eliminating redundancy

	graphic presentation of information

	hierarchical system for data

	interdisciplinary coordination

	interference checking

	reference elements

	relationship between drawings and specifications

	resolution

	singular purpose of each document

	subject elements

	three-dimensional design and documentation




	Organization:

	of Contract Documents

	digital

	of sheets in document sets

	of specifications




	Organizational principles

	design and documentation synergies

	interdisciplinary alignment

	purposes of each documentation phase

	quality of documentation related to implementation quality

	thresholds and critical path sequences

	Working in Context




	Organizational protocols:

	in AIA CAD Layer guidelines

	consistent use of




	Organizational strategies

	Organizational structure, in Design Development

	Orientation

	Outline Specifications

	in Design Development

	Masterformat for

	sample




	Owner-Contractor Contract






	Parameters

	Conceptual Design

	defined

	established in Pre-Design phase




	Parti (big idea):

	in Conceptual Design

	in Schematic Design




	Performance matrix

	Performance metrics

	Conceptual Design

	Design Development

	Pre-Design

	quantifying

	Schematic Design




	Perspective renderings:

	Conceptual Design

	Schematic Design




	Phasing diagram (Schematic Design)

	Phasing plan (Conceptual Design)

	Phrases, on plans

	Physical study models (Conceptual Design)

	Plans. See also individual plans

	in Construction Documentation

	defined

	graphics for

	interference checking

	size and scale of




	Plan enlargement, cross-referencing. See also Enlargement Plans

	Plan interference checking

	Planting Details:

	Construction Documentation

	Design Development

	distinctions/relationships between DD and CD




	Planting Palette (Schematic Design)

	Planting Plan. See also Shrub and Groundcover Planting Plan; Tree Planting Plan

	Construction Documentation

	Design Development

	subject and reference elements on




	Plant Protection and Removal Plan:

	Construction Documentation

	Design Development

	distinctions/relationships between DD and CD

	Informational Hierarchy for




	Plot styles

	Plotting guidelines:

	in CAD Standards Manual

	in UDS system




	PMP (Project Management Plan)

	PPDs, see Preliminary Project Descriptions

	Practices, see Best practices; Documentation practices

	Precedential issues:

	in Conceptual Design

	in Pre-Design

	in Schematic Design




	Precedential Issues and Objectives

	Precedent Imagery Board

	Pre-Design

	base plan

	best practices

	checklist for

	client interview

	client work session

	code review

	components of

	construction budget

	coordination needs

	and critical path sequencing

	detailed work scope

	documentation characterization

	GIS-based data topics

	inventory and data collection

	key questions

	precedential issues and parameters

	preliminary program

	project performance metrics

	project team collaboration and coordination

	purpose of

	questions to ask in

	research needs/opportunities to innovate

	review and approval processes

	site investigation

	soils and geotechnical analysis

	strategic kick-off meeting

	user interviews

	work plan




	Preferred plan, in Schematic Design

	Preliminary Design phase. See also individual phases

	components of

	Conceptual Design in

	Pre-Design in

	prerequisites for

	Schematic Design




	Preliminary program:

	in Conceptual Design

	in Pre-Design




	Preliminary Project Descriptions (PPDs)

	sample

	Schematic Design




	Preliminary specifications (Design Development)

	Primary subfolder

	Principles:

	Conceptual Design

	design

	documentation

	narrative

	operational, see Operational principles

	organizational, see Organizational principles




	Procurement Requirements

	Program:

	of clients, identifying

	Conceptual Design

	Design Development

	Pre-Design

	preliminary

	Schematic Design




	Program scope (Schematic Design)

	Project budget, in Conceptual Design

	Project dilemma

	Project management

	Project Management Plan (PMP)

	Project Manual

	in Construction Documentation

	production of




	Project planning

	Project Resource Manual (CSI)

	Project schedule

	Project team:

	collaboration and coordination with

	organization of

	roles and responsibilities of




	Project thesis

	Project work scope

	Property lines

	Proposed construction, existing conditions vs.

	Protection and removal plans:

	plant, see Plant Protection and Removal Plan

	Site








	Quality:

	of built projects

	of documentation and implementation

	wide-ranging levels of




	Quality assurance

	defined

	Design Development




	Quality-Assurance Plan

	Quality Assurance reviews

	Quality control

	Construction Documentation

	defined

	Design Development




	Quality improvement

	Quality Leader

	Quality management

	components of

	defined

	in Pre-Design phase

	role of








	Rapid cycling

	Redundancy

	in Construction Documentation

	between drawings

	between drawings and specifications

	“say it once” principle

	in specifications




	References:

	cross-referencing

	finding

	on plans




	Reference elements

	Refinement, of abstract notions

	Regulatory requirements, in Schematic Design

	Requests for Information (RFIs)

	Research needs, in Pre-Design

	Resolution

	in Design Development

	in interference checking




	Resource drawings:

	referencing of

	and unused series




	Reviews:

	client

	code

	conformance

	design

	document

	literature

	Quality Assurance




	Review process, in Pre-Design

	Revision blocks

	Revision cloud and callout symbol

	RFIs (Requests for Information)

	Right of way lines

	Risk and Change Management Plan






	“Say it once” principle

	Scalar organization (Schematic Design)

	Schedule(s):

	master project

	in Pre-Design

	project

	quality of documentation and delays in

	in UDS system




	Schematics

	Schematic Design (SD)

	character images

	checklist for

	compliance issues

	components of

	components palette

	composite sections

	Construction Budget

	construction costs estimate

	Context Framework

	contextual framework plan

	coordination needs

	cost model

	Cover Sheet

	and critical path sequencing

	design alternatives

	design precedents

	design principles

	dilemma and thesis

	documentation characterization

	Estimate of Probable Construction Costs

	flexibility during

	illustrative elevations

	Illustrative Site Plan

	illustrative visualizations

	and interdisciplinary

	Materials Palette

	parti

	performance metrics

	perspective renderings

	phasing diagram

	Planting Palette

	preferred plan

	Preliminary Project Descriptions

	program

	purpose of

	questions to ask during

	sections and elevations

	Shrub and Groundcover Planting Plan

	site assessment

	Site Cost Model

	Site Furnishings Plan

	Site Grading and Drainage Plan

	Site Lighting Plan

	Site Materials Plan

	Site Protection and Removal Plan

	Site Survey/Existing Conditions Plan

	sketch details

	study models

	sustainable design process

	Table of Contents

	three-dimensional drawings

	Tree Planting Plan




	Scope:

	program

	of work, see Work scope




	SD, see Schematic Design

	Sections:

	as composite drawings

	cross-referencing

	Design Development

	Schematic Design




	Section reference symbol

	Erosion and Sedimentation Control Plan:

	Construction Documentation

	Design Development




	Sheets, mock-up of

	Sheet composition, in AIA CAD Layer guidelines

	Sheet formatting, in AIA CAD Layer guidelines

	Sheet Index revision blocks

	Sheet organization

	in AIA CAD Layer guidelines

	Design Development

	in UDS system




	Sheet series:

	guideline for

	for large projects

	for small projects

	unused




	Sheets subfolder

	Shrub and Groundcover Planting Plan:

	Construction Documentation

	Design Development

	distinctions/relationships between DD and CD

	Schematic Design




	Site Analysis and Evaluation

	in Conceptual Design

	in Pre-Design




	Site assessment (Schematic Design)

	Site Composite Sections (Construction Documentation)

	Site Cost Model (Schematic Design)

	Site Demolition Plan:

	Construction Documentation

	Design Development

	distinctions/relationships between DD and CD




	Site Details:

	Construction Documentation

	DD Composite Reference Sections

	Design Development

	distinctions/relationships between DD and CD




	Site Detail Keynotes

	Site Furnishings Plan:

	Construction Documentation

	Design Development

	Schematic Design




	Site Grading and Drainage Plan:

	Construction Documentation

	Design Development

	distinctions/relationships between DD and CD

	Schematic Design




	Site Grading Plan (Design Development)

	Site investigation (Pre-Design)

	Site Layout Plan:

	Construction Documentation

	Design Development

	distinctions/relationships between DD and CD

	Informational Hierarchy for




	Site Lighting Plan:

	Construction Documentation

	Design Development

	distinctions/relationships between DD and CD

	Schematic Design




	Site Materials Plan:

	Construction Documentation

	Design Development

	distinctions/relationships between DD and CD

	Schematic Design




	Site phasing plan, conceptual

	Site Program (Conceptual Design). See also Program

	Site Protection and Removal Plan (Schematic Design)

	Site Reference Notes

	Site Reference Plan:

	Construction Documentation

	Design Development

	distinctions/relationships between DD and CD




	Site Soils Plan:

	Construction Documentation

	Design Development

	distinctions/relationships between DD and CD




	Site Survey/Existing Conditions Plan

	Sketch details (Schematic Design)

	SKO, see Strategic kick-off meeting

	Small projects

	CD Cover Sheet

	CD General Information Sheet

	CD Key Plan

	DD Cover Sheet

	DD General Information Sheet

	DD Key Plan

	defined

	sheet series organization for




	SMART goads

	Softscape Site Reference Plans:

	Construction Documentation

	Design Development




	Soils and geotechnical analysis (Pre-Design)

	Soils plan, see Site Soils Plan

	Spatial organization:

	in Schematic Design

	in schematic studies




	Special Conditions Requirements:

	Construction Documentation

	Design Development




	Specifications

	in Contract Documents

	cross-references

	defined

	in Design Development

	drawings distinguished from

	formalized drawing-specification coordination

	language for

	methods of specifying

	mock-up of

	organization of

	preparing sections

	redundancy between drawings and

	redundancy in

	relationship between drawings and, see Drawing-specification relationships

	samples

	subconsultant




	Specifications Checklist

	Specification Coordination Checklist

	Specification Takeoff Form

	Staff roles and responsibilities, as Pre-Design parameter

	Standards

	CAD Standards Manual

	for graphics

	National CAD Standard




	Standardized formatting, in Construction Documentation

	Strategic kick-off meeting (SKO):

	to frame and prioritize metrics

	Pre-Design




	Studies subfolder

	Study models:

	Design Development

	physical

	Schematic Design




	Subconsultant, landscape architect as

	Subconsultant drawings:

	Construction Documentation

	Design Development

	ordering of

	and unused series




	Subconsultant specifications (Design Development)

	Subject elements

	Supplemental drawings:

	referencing of

	and unused series




	Sustainability

	Sustainable design:

	on DD Site Materials Plan

	defining process for client

	goals of

	key components of

	in Pre-Design

	in Schematic Design




	Sustainable Sites Initiative

	Symbols. See also individual documents

	clarity of

	in UDS system



	Synergies, in design and documentation






	Table of Contents (Schematic Design)

	Terms, in UDS system

	Text placement, in AIA CAD Layer guidelines

	Thesis:

	in Conceptual Design

	in Pre-Design

	in Schematic Design

	in sustainable design process




	Three-dimensional character:

	in Schematic Design

	in schematic studies




	Three-dimensional design and documentation

	Three-dimensional design resolution (Design Development)

	Three-dimensional drawings:

	in Design Development

	perspective renderings

	project program

	in Schematic Design




	Three-dimensional interference checking

	Three-dimensional studies (Design Development)

	Title block (Design Development)

	Topography lines

	Training

	Transitional thresholds

	Tree Planting Plan:

	Construction Documentation

	Design Development

	distinctions/relationships between DD and CD

	Schematic Design








	UniFormat (CSI)

	Uniform Drawing System (UDS)

	Unresolved issues list:

	Construction Documentation

	Design Development




	Unused series, handling

	User interviews, in Pre-Design

	Utility lines






	Value engineering, in Construction Documentation

	Verbosity, in Construction Documentation

	Vision:

	articulated in kick-off meeting

	of clients, identifying

	in Conceptual Design

	of project outcome








	Wall Detail, subject and reference elements on

	Watering, during construction period

	Water level lines

	Whole Building Design Guide (National Institute of Building Sciences)

	Work by others, cross-referencing

	Working in Context

	Work plan (Pre-Design)

	Work product definition (Pre-Design)

	Work scope

	contractual

	detailed, in Pre-Design phase








	XCONSULT subfolder

	X-refs subfolder
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