10019944 CpAX 9494 -0003

€D Sy,
.o‘;\" 4)&0’

F M
N
“ PROTEY

¥
. ¢ of AdMIRLS;
m PMSD, Engineering, Menning, Archincuas
e — e — —

Engineering,
Planning,
Architecture and
Space

AGeNC!

Standards
and Guidelines
for EPA Facilities

Strategic and Physical Facilities

Master Plan

Issued: April 1994







dOVAddd

S000-h04h A






Engineering, Planning, Architecture and Space
Standards and Guidelines for EPA Facilities

Preface

PREFACE

This document, Engineering, Planning, Architecture and Space Standards and Guidelines for
EPA Facllities, is a compilation of generic information which shall be used in conjunction with the
Facility Safety manual as the basis for developing specific project requirements and for evaluating
existing facilities.

Any written text in italic type face in this document is a cue that project specific information must be
compiled and inserted before the project specific document is complete. The italicized text is only the
first level of information which must be incorporated to complete this document for a specific project.
Each paragraph must be reviewed for each specific project to verify if it should be retained, deleted,
refined, or enhanced. The intent is that the basic information, currently contained in this document, is
representative of all new construction projects; however, each project is unique and a complete review
and editing of this document is required to create a project specific document. All paragraphs are
numbered throughout each section of this document. Note that these numbered paragraphs may be
deleted without renumbering. A paragraph omitted is not used. To the reader of the document, this
will be apparent; this is also explained in the INTRODUCTION (SECTION 1). By not renumbering the
paragraphs of the project specific document, the project specific document can be directly compared and
referenced to paragraphs within the generic document.

END OF PREFACE
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EXECUTIVE SUMMARY

This document, Engineering, Planning, Architecture and Space Standards and Guidelines for
EPA Faciiities, is to provide support to the Facilities Management and Services Division; Engineering,
Planning and Architecture Branch of the Environmental Protection Agency in developing the Program of
Requirements (POR) and Solicitation for Offers (SFO) for new construction of EPA Laboratory Facilities
as well as for the evaluation of existing facilities to determine condition and needs for improvement.
This document is not a Program of Requirements nor a Solicitation for Offers, it is a set of standards to be
used for a multiple of purposes. This document is restrictive only to the point that it is a set of minimum
standards; this document shall not restrict design.

This document, Engineering, Planning, Architecture and Space Standards and Guidelines for
EPA Facilities, provides the minimum requirements. It is not intended to inhibit the design
professionals from providing more stringent or greater performing criteria for design. In developing the
final program from this document, the design professional is expected to modify and supplement this
document as applicable. This document, after project specific information has been added and the
document edited to meet project specific requirements, forms the basis for establishing a program for
design and construction. The generic information and requirements, as herein described, must be verified
and further defined and refined as a detailed program for the facility or facilities. The final program
must then be approved by EPA.

This document is organized into ten sections, plus appendices:

SECTION1: INTRODUCTION

This section provides a general description and purpose of an existing facility or facilities and/or
campus to be evaluated to determine need for improvement or a general description and purpose for new
construction, renovations, alterations, or additions for an Environmental Protection Agency (EPA)
Laboratory facility. The Introduction in this generic document is necessarily short in that the majority
of the information is project specific and must be provided on a specific project by project basis.

SECTION 22 GENERAL FACILITY REQUIREMENTS

This section provides project specific information regarding EPA's planning goals which may relate to
any specific project. The various project specific EPA offices, and their organizations are defined, and
the planning objectives and criteria are documented. Project specific scope of requirements for a project
are compiled and documented in an overview and summary fashion. The General Facility Requirements
will be totally unique for each project. This section only outlines the various categories that should be
addressed.

SECTION 3: GUIDE FOR FACILITY DESIGN AND LAYOUT

This section is a mixture of mostly project specific information along with some standards and
guidelines which may be used for all projects. This section is an overview of the new construction and
comprises the major elements and information of any project which will allow pre-design and
conceptual design of the project to be performed. This section sets the tone for any specific project design
and its development. This section must be carefully edited to make it project specific.
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SECTION4: OFFER REQUIREMENTS

This section establishes the procedures and requirements that all offerors must follow in responding to
the information on specific projects. It is anticipated that several review phases will be a part of this
project; each phase requiring a significant submittal from the design professional. The Environmental
Protection Agency will define, in this section, the appropriate phases on the project and the
appropriate submittals at each phase and their level of documentation. This will be provided on a
project by project basis.

SECTION5: ARCHITECTURAL REQUIREMENTS:
SECTION 6:  SITE AND CIVIL REQUIREMENTS
SECTION 7: STRUCTURAL REQUIREMENTS
SECTION 8: MECHANICAL REQUIREMENTS
SECTION 9: ELECTRICAL REQUIREMENTS

Sections 5, 6, 7, 8 and 9 are mostly standards and guidelines for all new construction with some amount of
project specific information included. These sections contain more detailed information on each
discipline. These sections must also be reviewed and edited to make them project specific.

SECTION 10: LEASE ADMINISTRATION

This section provides the method that will be used by the EPA for leasing the facility from the offeror.
This section will be defined by EPA.

APPENDICES

There are several appendices included with this document. Their purpose is to include certain
necessary project specific and generic information in separate attachments which are required of the
project but which are generally lengthy, detailed descriptions, procedures or data. This allows the
main document to flow more concisely and easily for clearer understanding and provides easier reference
to the more lengthy project specific information. Included in these appendices are guideplates of room
data and floor plans for specific room types. These guideplates illustrate minimum dimensions,
handicapped accessibility, equipment, furnishing layouts and specific room requirements for ﬁmshes,
HVAC, electrical, plumbing and communications.

END OF SUMMARY
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SECTION 1
INTRODUCTION
1.1 ORGANIZATION OF DOCUMENT

111 GUIDELINES FOR PROGRAM DEVELOPMENT AND DESIGN

This document, Engineering, Planning, Architecture, and Space Standards and Guidelines for
EPA- Facilities, establishes guidelines for the design of new construction renovations, alterations and
additions for all Environmental Protection Agency (EPA) Laboratory Facilities as well as for the
evaluation of existing facilities to determine conditions and needs for improvement. The document is to
promote and establish a consistent level of quality and excellence throughout the planning,
programming and design processes and throughout the construction of new facilities. This document is
not a specification, but shall be used alongside codes and regulations to develop construction
documentation for EPA facilities. The document provides information and establishes criteria for the
offeror and design professional to evaluate, program, plan, conceptualize, and prepare viable solutions
for EPA review and comment, and with the concurrence of the EPA, to establish and develop throughout
the design process a single solution meeting the requirements established herein in the form of
construction documents for public bidding and construction contract award.

1.1.2 DESIGN PROFESSIONALS AND OFFEROR

This document does not relieve the Architects, Engineers, and Consultants of any responsibilities as the
design professionals. It is intended to clarify and supplement the design process for the design
professional and the offeror. The Architect, Engineers and Consultants shall be licensed professionals
in their field of expertise and shall be experienced in the design of laboratory facilities. They will be
required to assure that all portions of the project comply with all established applicable codes,
regulations and practices for laboratory facilities.

1.1.3 PROGRAM VERIFICATION AND DESIGN

This document establishes basic design parameters only; it is not a program for the facility or facilities.
It is a set of standards and guidelines which the design professional must use in programming and
designing a laboratory. The document is meant to be restrictive to the extent of respecting standards.
However, EPA recognizes that an essential aspect of the design professionals responsibility includes
original and imaginative design. The facility or facilities must be planned, developed and designed
from the master plan and total environmental approach under one common concept to produce a product
that is functional and aesthetic.

1.14 DOCUMENT PARAGRAPH NUMBERING

Each paragraph of this documents is numbered. Any number missing from the numbering sequence has
been intentionally deleted, and is not required for use on this project.
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1.2 SCOPE OF PROJECT

1.2.1 PURPOSE

A description and purpose of any proposed new facility shall be provided. The following questions are
some of the items that should be addressed when a new facility is under consideration:

.1 Does the new facility construction replace an old facility or number of facilities ?

.2 Does the new facility construction represent expansion or the addition of new square
footage without moving the current operation?

.3 Does the new facility construction represent consolidation?

.4 Has a specific site been established or not?

.5 Are there any special studies that the design professional must perform early in the project
development lo analyze whether a group must consolidate or whether more or less space is
required?

1.2.2 PLANNING STUDIES, EVALUATIONS AND REPORTS
A list of all planning documents, studies, evaluations and reports shall be provided with an executive

summary of their conclusions and results.
1.3 BACKGROUND INFORMATION

1.3.1 EXISTING FACILITY DESCRIPTION

A brief general overview and description of all existing facilities and the campus, if so composed, shall be
provided. The use of photographs is encouraged.

1.3.2 FACILITY/ CAMPUS COMPONENTS
A more descriptive short paragraph on each component of the facility or campus shall be provided.

1.3.3 FUNCTIONAL ORGANIZATION

A brief introductory description of the organization of the various branches and laboratories in the project
and how they interrelate with a more detailed description of each shall be provided.

END OF SECTION
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SECTION 2
GENERAL FACILITY REQUIREMENTS

21 PLANNING GOALS

A brief description of EPA’s goals shall be provided for any given project. The goals should state those
current conditions which are good or correct and must be maintained and those current conditions which
are not good or not correct which must be resolved or improved. The goals should state any new
condition required to be met. Examples are as follows:

.1 Greater interaction and communication is required among offices and laboratories, among all
laboratories and/or among all offices, etc.

2 Improve circulation to minimize travel distances and time
.3 Consolidation of laboratories

.4 Anticipated expansion

.5 Functional zoning and separation

.6 Shaning of resources

7 Increase efficiency of laboratory module
.8 Modular design to laboratories

.9 Typical laboratory module for flexibility
.10 Increase flexibility and adaptability

11 Decrease maintenance costs

.12 Enhance image

.13 Enhance quality of life

.14 Increase personnel safety

.15 Immediate adjacencies

211 PLANNING OBJECTIVES

Each of the goals listed under Planning Goals shall be defined, and any specific requirements noted and
described.

2.1.2 PLANNING CRITERIA

Planning criteria must be established and agreed upon in order to establish the net design area for the
project (net design area is defined in this Section 2 under paragraph 2.1.2.7). There are likely to be
several categories of space such as Office Spaces, Laboratory Spaces , Specialized Spaces and Storage

Spaces. An additional category, Exterior Areas, includes space not directly included within the facility and
not included in the net design area.
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2.1.2.1 OFFICE SPACE

Planning criteria must be established for general office and interior support spaces. This may be
established using the GSA (General Services Administration) primary square footage for office space for
clerical, administrative, paraprofessional, professional, managerial, and executive personnel at 125 net
square feet plus an additional 22% or 27.5 net square feet for support areas. Support areas do not
include storage or specialized spaces. Using this method, 152.5 net square feet is allocated per
individual. EPA must agree upon the method to be used to establish this square footage. This method of
determining general office and interior support space shall be followed unless specific and demonstrated
functional requirements would justify otherwise.

2,122 LABORATORY RELATED OFFICE SPACE

Laboratory personnel who must also evaluate and interpret data and prepare written repons and
manuscripts must have some office space outside of the laboratories where they work. The size of these
offices should be computed the same as indicated in paragraph 2.1.2.1. The same standards as utilized in
the regular office spaces are also applicable to these office spaces with the exception that the laboratory
related office space should be located as close as possible to the laboratory space to which it relates, but
this office space shall not be included within the physical laboratory space.

2.1.23 LABORATORY SPACE

Planning criteria must be established for modular laboratory space. This may be 308 net design square
feet per module. Based on EPA functions and tasks, a module of 11'-0" x 28'-0" is the standard which
must be followed in all laboratories except where functions and tasks would lead to a different standard.

2124 SPECIALIZED SPACE
Specialized spaces include special laboratories which do not fit a set module and require square footages
significantly larger than standard laboratories. Specialized spaces include pilot plant operations and animal

care facilities. These spaces may or may not need to be located with other modular laboratory space or
office space.

2.1.25 STORAGESPACE

Storage spaces, as herein classified, represent large open storage areas which are required to support
specially or specific functions and is storage space in addition to standard storage space that may be a part

of laboratory or office space. This storage may be required to be adjacent to or near a laboratory or remote
from the new facility.

21.2.6 EXTERIOR AREA

Exterior Area includes space not included within the facility but which must be on-site. This space may be
open air, unprotected storage, such as for vehicles, or this space may be semi-enclosed such as under a
shed roof or in a fenced enclosure such as for fuel siorage, or this space may be tolally enclosed such as a
remote power plant for support services.

2.1.2.7 NET DESIGN AREA (FOR DESIGN PURPOSES ONLY)

All space requirements set forth in the program shall be net design area. They shall not include walls or
building structure, egress and other corridors, stairs, restrooms, mechanical and electrical rooms, shafts
and similar non-occupied spaces. They shall also not include space designated as Exterior Area. Net
design area shall not be interpreted as the net usable area of the facility as defined by GSA, refer to
Section 10 for GSA definitions of net usable area.
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2.1.2.8 GROSS DESIGN AREA
Refer to Section 3 for definition of Gross Design Area and efficiency.

2.2 SCOPE OF REQUIREMENTS

221 GENERAL
A brief overview of the scope of the specific project requirements shall be provided.

2.2.2 CODES

A brief statement about applicable local codes which shall be followed shall be provided here with a
reference to APPENDIX A - CODES, REGULATORY REQUIREMENTS, REFERENCE STANDARDS,
TRADE ORGANIZATIONS AND GUIDES. This reference shall include a statement clarifying that not all
potentially applicable codes, requirements, references, organizations and / or guides may be listed. A
code review document shall be produced by the design professional which documents all of the research
performed to comply with all applicable codes. This document shall be updated, at a minimum, at the end
of each phase of the project.

223 FACILITY ORGANIZATION
Provide program function statements for each of the offices, branches and laboratories involved in the
project and how they interrelate.

2.24 SUMMARY OF REQUIREMENTS

A general description of the required new facility total net area shall be provided, excluding all Exterior
Areas. A general description of the Exterior Area net area shall be provided.

224.1 FACILITY SUMMARY

A general listing of net assignable space shall be provided in net area for each of the following types of
space:

Office Space
Modular Laboratory Space
Specialized Space
Storage Space
Exterior Areas
Vehicle Holding
Fuel Storage
Hazardous Material / Waste Storage
Source Simulator

hhhtntnhwivw
AW~

2.24.2 NET AREA SUMMARY
An example summary chart of total net area is provided in Table 2.2.4.2 - NET AREA SUMMARY

2.24.3 PERSONNEL SUMMARY

An example summary chart of personnel by organizational structure is provided in Table 2.2.4.3 -
PERSONNEL SUMMARY
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TABLE 2.2.4.2 NET AREA SUMMARY EXAMPLE
OFFICE LAB SPECIAL STORAGE TOTAL
ORD 127,900 137,597 99,535 15,470 380,722
HERL 41,283 73,350 38,733 2,890 158,256
oD 1,375 0 1,320 600 3,295
NTD 6,937 11,110 1,210 220 19,477
GTD 10,138 16,720 1,870 0 28,728
RSD 6,000 1,100 30,583 1,410 39,093
DTD 6,650 15,180 1,440 0 23,270
ETD 10,183 31,240 2,310 660 44,393
AREAL 54,325 42,120 22,305 9,080 128,050
oD 4,950 0 990 5,200 11,140
ACMD 14,375 9,680 3,190 440 27,685
MRDD 10,500 12,100 8,985 220 31,805
9,625 6,920 4,840 3,200 24,585
QATSD 7,500 9,020 3,860 0 20,380
EERD 7,375 4,400 440 240 12,455
AEERL 20,670 16,590 33,482 1,100 71,842
oD 3,035 0 6,402 0 9,437
GECD 8,170 3,520 3,840 0 15,530
9,465 13,070 23,240 1,100 46,875
ECAO 9,372 0 1,400 1,600 12,372
OSORD 2,250 3,537 3,615 800 10,202
OAR 55,030 4,620 9,385 3,680 72,715
OAQPS 55,030 4,620 9,385 3,680 72,715
oD 2,935 0 2,455 0 5,390
ESD 20,900 0 1,680 400 22,980
AQMD 19,195 0 3,650 640 23,485
TSD 12,000 4,620 1,600 2,640 20,860
OARM 71,125 0 100,415 10,023 181,563
OARM 71,125 0 100,415 10,023 181,563
oD 2,250 ) 600 150 3,000
CMD 7,000 0 1,920 738 9,658
HRMD 3,500 0 1,920 300 5,720
NCPD 11,250 0 2,525 300 14,075
FMSD-O 6,250 0 11,505 3,385 21,140
FMSD-C 6,250 0 23,980 0 23,980
NDPD 40,875 0 57,965 5,150 103,990
EPA - BUILDING TOTALS 254,055 142,217 209,335 29,173 635,000
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TABLE 2.2.4.3 PERSONNEL SUMMARY EXAMPLE

OFFICE* TECHNICIAN* TOTAL

ORD 893 428 1,321

HERL 254 295 549

oD 11 0 11

NTD 42 46 88

GTD 55 89 144

RSD 48 35 83

DTD 40 45 85

ETD 58 80 138

AREAL 417 60 477

oD 22 60 82

ACMD 115 0 115

MRDD 84 0 84

77 0 77

QATSD 60 0 60

EERD 59 0 59

AEERL 142 73 215

OD.POO 23 4 27

GECD 58 23 81

61 46 107

ECAO 62 0 62

OSORD 18 0 18

OAR 418 (] 418

OAQPS 418 0 418

oD 19 0 19

ESD 160 0 160

AQMD 143 0 143

TSD 96 0 96

OARM 567 108 675

OARM 567 108 675

oD 18 0 18

CMD 56 0 56

HMRD 28 0 28

NCPD 90 ) 90

FMSD-O 50 0 50

FMSD-C 0 0 0

NDPD 325 108 433

EPA BUILDING 1,878 536 2,414

*Office people working in laboratories are shown only as office occupants in the table.

**The term "technician" refers only to laboratory geople who do not have office space in laboratories or
elsewhere. This is done so that the total personnel count reflects an accurate head count of people.

END OF SECTION
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SECTION 3
GUIDE FOR FACILITY DESIGN AND LAYOUT

3.1 GENERAL SPACE PROVISIONS

311 OVERVIEW

In general, the information contained in this document, Engineering, Planning, Architecture and
Space Standards and Guidelines for EPA Facilities, must apply to existing buildings as well as any
possible new construction. The EPA can only present the generic space criteria requirements, identify
the types of spaces anticipated for the various functions of the facility, identify general technical
requirements and give general guidance for actual layout. This section contains design requirements
that shall be used as guides and references. Additionally, model Room Data Sheets are included in
Appendix C with examples which provide general, and some specific, program requirements. Specific.
program criteria, space identification and sizes shall be developed by the design professional during
the Program Verification Phase of the specific project. The purpose of the Program Verification Phase
is to determine the quantitative and qualitative requirements of the specific program and relate these
requirements to the available budget. Specific program criteria and requirements must be verified by
the design professional with the EPA. The design professional must work in close coordination with
the Agency (EPA) to produce the final building layout in accordance with this document and the
guidance gained through consultation with the Agency. Appropriate local, state and federal
regulatory agencies shall also be consulted.

3.1.2 SITE RELATED INFLUENCES AND DEVELOPMENT

3.1.2.1 SURVEYS, PRE-CONSTRUCTION TESTING & ENVIRONMENTAL ASSESSMENT

The design professional shall provide and be responsible for complete site surveys, pre-construction
testing (subsurface soil exploration), and environmental assessment. All site surveys, preconstruction
testing, and environmental assessments shall be performed by a registered geotechnical engineer.

1 SURVEYS
Upon award, and once a written Notice to Proceed is issued to the design professional, the
design professional shall arrange for surveying of the site to be performed by a Registered
Professional Land Surveyor.

11 As a minimum, the survey(s) shall describe legal property boundaries, easements, and
legal restrictions as well as all man-made and natural physical characteristics,
utility service locations (temporary and permanent), horizontal and vertical controls,
bench marks, roadways and parking areas.
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2 PRELIMINARY SUBSURFACE EXPLORATION. .

.3

3.1

3.1.2.2

The design professional shall arrange for preliminary subsurface exploration to be
performed by a registered geotechnical engineer. The registered geotechnical engineer
shall supervise all required testing; review and analyze all data and samples and submit
his report. All tests shall be performed by independent testing laboratories.

ENVIRONMENTAL ASSESSMENT

The design professionals will be required to evaluate the additions and improvements on
the local environment. They may also be required to prepare an Environmental
Assessment (EA) which will determine the need for an Environmental Impact Statement
(EIS). The preparation of the Environmental Assessment, if required by the Agency,
shall be included as a part of the professional services contract.

The design professional will be required to complete the Indoor Air Quality (IAQ)
requirements described in Appendix B of this document. To address these requirements,
the design professional must respond to the primary strategies for Indoor Air Quality
control as listed in Appendix B, paragraph B.1.1.2. The first strategy for Indoor Air
Quality control is Source Control which involves outdoor pollutant sources. The design
professional must respond to the requirements established under Site Evaluation as
defined in Appendix B, paragraph B.1.2.1.3 which includes a list of factors which must
be considered.

SITE DEVELOPMENT

In the development of a site proposed for construction, the design professional is required, as a
minimum, to address, analyze, and assess all site related issues outlined below:

. |

1.1
1.2

1.3
1.4
1.5
1.6
A7
2

2.1
211

2.2

IMPACT

On-site capacities of present and future utilities

Existing buildings, including the need for temporary facilities and services to these
buildings.

Existing siteg utilities, including the need for utility relocation and shutdown.

Existing traffic patterns and vehicles, including emergency and service vehicles.

The need for traffic phasing/control plan requirements.

Existing parking structures and surface parking, including the need for temporary
parking areas and additional capacity.

Need for an environmental impact statement.

DEVELOPMENT

Preserve surrounding neighborhoods and commmunities.

Laboratory facilities shall be located at a distance no less than 1/4 mile from existing
residential developments, and shall be located such that prevailing winds will
not direct fumes exhausting from EPA stacks toward existing residential
developments.’

Preserve the character of the site, to the maximum extent, by retaining natural
features, such as ground forms, trees and other natural vegetation.
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2.3

2.4

2.5

2.6

3

3.1

3.2

3.3.1

3.3.2

3.4

3.5

Use the existing site potential to the best advantage by locating and orienting
buildings so they are compatible with natural site features.

Develop functional relationships between site access points, parking lots, buildings,
service areas and all other project site elements.

Provide for orderly future expansion of facilities by considering logical expansion of
buildings, parking and support services.

Review and assess the impact of development with respect to any approved campus
master plan and site infrastructure master plan.

DESIGN CONSIDERATIONS

ENERGY CONSIDERATIONS

A careful analysis of sun angles, prevailing winds, existing topography, micro-
climatic conditions and major wooded areas shall be reviewed in order to contribute to
a more energy efficient solution. Enhance energy conservation by careful consideration
and evaluation of the orientation of buildings. Maximize climate assets and
minimize climate liabilities.

VIEWS
Proper orientation to capitalize on major vistas as a design opportunity is strongly
encouraged. Views into the site from major roadways should also be considered.

TOPOGRAFPHY & DRAINAGE

The design professional shall provide a design which works with and not against the
existing grades. Significant positive drainage away from any existing or new
construction is a primary concern. The design professional shall preserve, as much as
is practical, any major existing drainage patterns.

Use natural grades of site to develop multi-level entry points, if possible. Preserve
major drainage patterns and allow for positive drainage away from all portions of
the building.

Assess impact of development on storm water runoff.

ADJACENT LAND USE

Consideration should be given to existing land uses or potential development nearby
when siting a facility. Existing and proposed traffic patterns may affect drive
locations and site access, ultimately influencing building location or orientation.

NOISE & ODORS

Adjacent land uses may also contribute noise or odors, or both; these uses shall be
considered in the site development process. Noise or odors may be severe enough to
disqualify a site from consideration; thus a thorough analysis of neighboring
facilities must be undertaken to ensure compatibility of the proposed facility to the
existing adjacent land uses and environment.
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3.1.2.3 HISTORICAL & ARCHAEOLOGICAL CONSIDERATIONS

The design professional shall review all publicly available documents for any on-site historical and/or
archaeological information. Any public record indicating historically or archaeologically sensitive
areas on-site must be reported to the Agency before any design is initiated. Archaeologically and
historically sensitive areas on-site must be completely avoided until and after a thorough
investigation has been completed and findings documented which provides direction to the design
.professional whether the area(s) in question may be used or must be preserved for future exploration.

3.1.24 COMMUNITY ISSUES : ,

The design professional shall address environmental justice issues as set by EPA, and ascertain the
requirements of the required communities review processes and provide a report to the Agency early in
the design process well before any community review is required on the project. All community reviews
are over and above any Agency design review; reviews shall not be combined. Community review
panels may require but are not limited to requiring the following:

1 Separate plans prepared to specifically highlight or emphasize that group's concern.

2 Research and data collection to be used in generating special reports, environmental
assessment.

3 Presentation graphics for a formal submission/presentation during the review process.

4 Document the review and approval process, submission requirements, deadlines for each

portion of the process and the sequence that must be followed.
313 SITE EVALUATION

3.1.3.1 PURPOSE OF STUDY
The ultimate purpose of the Site Evaluation is to provide the Environmental Protection Agency with

pertinent data sufficient to allow for a complete understanding of the physical assets and liabilities of
the given project site.

3.1.3.2 SITE DATA COLLECTION

From the information developed above in 3.1.2, SITE RELATED INFLUENCES AND DEVELOPMENT
and other sources as required by this document, planning and zoning criteria for the subject property
shall be considered, including the investigation of all potential site development regulations such as
density limitations, building setbacks, building coverage, buffer requirements, and other development
guidelines as set forth in any applicable campus, site or facility master plan or as elsewhere defined in
this document.

1 An on-site investigation and review shall be conducted which shall include
representatives from the Client, design professional and pre-construction testing and
inspection company. A site representative shall verify land features indicated on the
survey. Photographs shall be taken at various locations for a visual record to aid in the
development of the site analysis drawings.
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3.1.3.3 SITE RESOURCE INVENTORY AND ANALYSIS

A site resource inventory and analysis shall be prepared which shall include investigation of soils
information, site vegetation, hydrology and drainage analysis, topographic and elevation analysis,
view corridors and other physical characteristics of the site. A "Buildable Area" plan shall be
developed by compiling information from the various analysis drawings. This plan shall indicate the
acres of land suitable for construction with least amount of site limitations. The site inventory and
.analysis shall include but shall not be limited to the following:

1 SITE OVERVIEW

11 Location

1.2 Parcel delineation and acreage
.13 Existing zoning

1.4 Adjoining land uses

2 PHYSICAL SITE CHARACTERISTICS
2.1 Slope analysis

2.2 Elevation analysis

2.3 Vegetation

2.4 Hydrology analysis

2.5 Geological and soils analysis
2.6 Site analysis

2.7 Buildable areas analysis

3 UTILITIES

3.1 Storm water drainage

3.2 Potable water

3.3 Sanitary sewer

3.4 Electrical and Communications
3.5 Mechanical

3.14 ACCESS, CIRCULATION AND PARKING

3.1.4.1 GENERAL :

Although access to the project site and thus the project facilities is deemed to be visually critical and
the site access experience and facility entrance experience is vital, primary access requirements involve
fire and life safety. The EPA Facility Safety Manual shall be reviewed by the design professional.
Access involves fire department apparatus and on-site fixed fire safety equipment (fire hydrants, fire
loops, post indicator valves, automatic sprinkler and/or standpipe system connections, etc.), vehicular
circulation, pedestrian circulation and parking.

3.14.2 FIRE DEPARTMENT APPARATUS ACCESS

The design professional must research public records for any codes, on-site/campus design requirements,
ordinances, and local fire department requirements for all emergency requirements. The following
minimum requirements shall be provided.

1 All new buildings shall have at least two sides readily accessible to fire department
apparatus at all times.

ISSUED: APRIL 1994



Engineering, Planning, Architecture and Space

Guide For Facility Design and Layout Page 3-6

2 Fire lanes shall be provided for buildings which set back more than 150 feet from a road
or exceed 30 feet in height and are set back more than 50 feet from a road.

.3 Fire lanes shall be at least 20 feet in width with the road edge closest to the building at
least 10 feet from the building.

4 The minimum roadway turning radius shall conform to a 48 feet semitrailer template.

.5 Fire lanes shall be constructed of an all weather driving surface capable of supporting
imposed loads of 25 tons.

.6 Any dead end road more than 300 feet long shall be provided with a turnaround at the
closed end at least 90 feet in diameter.

7 Fire lanes and access areas for fire hydrants and automatic sprinkler/standpipe
connections shall be clearly identified by painting the curbs yellow with black lettering
reading "NO PARKING - FIRE LANE" spaced at 40 foot intervals. In addition, signage
shall be posted and spaced at 100 foot intervals.

3.14.3 CIRCULATION

1 VEHICULAR CIRCULATION

g1 Vehicular circulation shall be designed in accordance with industry standards, code
requirements and any overall campus master plan or facilities master plan
philosophy in effect at the subject site. Circulation shall respect the campus and/or
facilities pedestrian circulation environment and provide for safe movement of
vehicles and pedestrians. Existing traffic studies shall be evaluated and coordinated
in order to implement the best possible overall circulation system.

1.2 Vehicular access to a new project shall be evaluated with respect to existing and
planned site circulation and shall provide for clear separation of staff, visitor,
service and bus vehicular circulation.

13 Provide adequate emergency vehicle access to all points on the building periphery
including proper grades, surface materials and clearances.

14 Entrances to the facility or campus shall be clearly marked and located so that access
to each building, parking areas, group of buildings and service area is convenient and
recognizable.

15 The siting of new buildings shall consider the requirements for future expansion,
design of buildings, roads, and surface and structured parking.

.1.6 Site vehicular design shall provide adequate space for queuing at drop-offs and exit

drives for visitors, buses, 18 wheel vehicles, taxis, etc., keeping turning conflicts to a
minimum and providing for proper service vehicle maneuvering and staging.
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1.7 Internal drive aisle widths and turning radii shall be designed to allow for the
expected service and emergency vehicles.

2 PEDESTRIAN CIRCULATION

2.1 Pedestrian circulation shall be designed in accordance with industry standards, code
requirements and any overall campus master plan philosophy in effect at the subject
site.

2.2 Sidewalks shall follow acéepted design standards.

2.3 Pedestrian walks shall have a minimum of one percent cross pitch for drainage.

24 The width of walks shall be a function of pedestrian traffic volumes determined by
the master plan and/or specific project requirements.

2.5 Walks shall accommodate handicapped persons. Slopes, landings and access points
shall be in accordance with ADA as well as the most stringent applicable code or
combination of codes applicable to the project.

2.6 Crosswalks from parking and other buildings shall be clearly painted and properly
assigned.

2.7 Walkway paths shall be designed in response to expected origin/destination
analysis of the site and its users.

2.8 Drop curb transitions for handicapped persons shall be at crosswalks, drop-off zones,
and end-of-walk conditions.

3.144 PARKING

Parking for the proposed development shall be based on applicable codes for occupancy, local zoning
requirements and any campus or facility master plan in effect at the subject site. As part of the site
development phase, multi-level parking garages or below ground parking shall be considered as an
alternative to surface parking. As a minimum, the following guidelines shall be followed:

1

Distribution of total parking (i.e., employee (by type), police, emergency vehicle,
visitors, handicapped, motorcycle, bicycle, etc.) shall be calculated and clearly shown in
the site development phase. The minimum size for standard passenger car stalis shall be
9'- 0" x 19'- 0". Up to 15% of the parking may be designated for use of compact cars and
shall be a minimum of 8'- 0" x 18'- 0".

The structural design for pavement on surface lots shall comply with local state highway
department standards for general parking areas.

Parking aisles or lots subject to frequent truck traffic shall be evaluated for requirements
of thicker pavement sections.
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4 Design calculations shall provide for a potential growth in staff of 10%. Consideration
shall also be given for 25% expansion of the facility if such expansion would impact
design calculations.

.5 Clearly relate parking areas to entry points. Keep walking distances to a minimum.

6 Provide handicapped parking stalls within 100’ or closer, depending on local ordinances
and costs, of the facility entry and on the building side of the roadway.

7 Provide handicapped parkiﬁg stalls per the ADA requirements or more stringent if so
required by local ordinances and codes.

8 Provide sufficient slope (1 percent minimum) for positive drainage for runoff.

9 Limit slopes to no more than 4 percent.

.10 Allow sufficient open lawn area adjacent to parking lots for snow storage as required by
climate and area.

11 Wherever possible, use 90 degree parking design.

a2 Dead-end parking bays are not allowed.

13 Integrate existing large trees into new parking area where feasible.

14 Provide curbs and avoid the use of concrete wheelstops.

3.15 PROGRAMMED SPACE FOR DESIGN AND LAYOUT

The final accepted program shall establish the definite net design area requirements for the facility
and shall establish gross and net area requirements for the Exterior Areas of the project. Exterior Areas
are those areas not contained within the building envelope of the main facility but which must occur
on-site with the facility. With an understanding of the efficiency of the facility and all Exterior
Areas, all on-site requirements can be laid out. The EPA may require additional space in remote
facilities, however, these are not a part of the program established by this document.

3.1.51 GROSS DESIGN AREA

Gross design area represents all of the net design area plus all of the additional space required to
provide a complete and functioning facility (egress and other required corridors, stairs, restrooms,
mechanical and electrical rooms, interior and exterior walls, building structure, shafts and similar non-
occupied or non-occupiable spaces and construction, etc.). The net design area divided by the gross
design area defines the percentage design efficiency of the facility. Refer to Section 10, LEASE
ADMINISTRATION, for definitions of net usable and gross usable area which are distinct from net and
gross design areas.
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3.1.5.2 NET AND GROSS DESIGN AREA & EFFICIENCY

Net design area for the project is established by the planning goals and objectives and the planning
criteria defined in Section 2 - GENERAL FACILITY REQUIREMENTS. The planning goals and
objectives along with the established typical generic or specific laboratory requirements as defined in
the Room Data Sheets included in Appendix C, produces an efficiency for research facilities of this
type which range from approximately 50% to 65% with an average efficiency of approximately 58%.

'3.1.6  EXTERIOR AREAS AND FACILITIES
The specific area requirements for Exterior Areas for this project are listed in Section 2 - GENERAL
FACILITY REQUIREMENTS. Information for specific facility design and layout is provided in this
Section 3 - GUIDE FOR FACILITY DESIGN AND LAYOUT. Exterior areas may include the following:

3.1.6.1 OUTSIDE SERVICE AREAS
Outside service areas include the following:

| Meters

2 Vaults

3 Transformers

4 Dumpsters

.5 Compactor Units

.6 Emergency Generators
7 Oxygen Tank/Manifold
.8 Pressure Reducers

9 Valves

.10 Pump Hoses

a1 Loading Docks

3.1.6.2 ANCILLARY FACILITIES
Ancillary facilities are requirements of the building program that must be located immediately outside
of a laboratory or specialty space in close proximity to that space.

3.1.6.3 OUTSIDE STORAGE
Outside storage includes, but is not limited to, the following:

.1 VEHICLE HOLDING
.2 FUEL STORAGE
3 HAZARDOUS MATERIAL / WASTE STORAGE FACILITY

The primary purpose of the Hazardous Materials/Waste Storage Facility is to house
hazardous and flammable materials away from the main laboratory facility and other
structures. This facility shall be constructed for the highest hazardous rating per
applicable building code and in accordance with NFPA 30, Flammable and Combustible
Liquids Code. Located a minimum of 50 feet from the main facility and from the property
line, the facility shall contain five fully enclosed rooms for the storage of drum
containers, flammable and combustible liquids, toxic chemicals, acids, and cylinder gases.
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3.1.7 REMOTE FACILITIES

Remote facilities are facilities which are not located on property contiguous to the main facility.
Remote facilities and net area requirements for remote facilities are not a part of this project. If such
information is provided to the design professional by the Agency it is for informational purposes only.
The design professional may wish to so confirm such information.

3.1.8 EXPANSION

Expansion is an integral part of the requirements for this project. The design professional shall review
and/or confirm with the Agency all anticipated expansion needs and shall recommend methods to
accommodate expansion to include these anticipated needs as well as address future expansion beyond
these anticipated needs. It shall be the responsibility of the design professional to recommend the
direction(s) of expansion after consultation with the Agency. The design professional shall
accommodate all expansion in a logical manner both programmatically as well as by construction
sequencing.

5 | Corridor layout and circulation patterns shall enhance flexibility and aid in future
expansion. Open plans, where feasible and practical, which allow greater flexibility in
expansion and general facility changes are encouraged.

2 Avoid floor plan arrangements that encircle a department with permanent corridors,
stairs, mechanical and electrical rooms or other fixed building elements which are
difficult to relocate.

3 Column-free functional areas should be maximized while the use of transfer beams should
be minimized.

4 Anticipated expansion must be reviewed by all disciplines on the project.

.5 Design electrical, mechanical, plumbing and other support systems in such a manner as to

permit modifications and expansion in support of functional changes with the least first
cost and least disruption to the overall operations.

5.1 Utilities and support services such as heating, ventilation, air-conditioning,
plumbing, and electrical systems shall allow expansion or contraction in the services
provided. The utilities and support services location and size of lines, method of
connection and valving shall be such as to minimize interruption of service, to
maximize accessibility of systems to the space they service, and to allow access to the
system for service and repair of each module without disrupting services in other
modules.

.6 Massing studies which integrate existing building and site conditions with proposed
building and site designs are required. All studies shall be at the same scale. The design
professional may include enlarged studies of selected areas. However, the Agency desires
a complete overview massing of the entire site for each proposed design with expansion
and flexibility clearly defined.
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32 SPACE IDENTIFICATION

3.2.1 GENERAL

This information will be provided as part of the specific information for a particular project.
3.3 SPECIFIC ROOM REQUIREMENTS

3.31 ROOM DATA SHEETS _

A typical Room Data Sheet which could be used for various anticipated functions is contained in
Appendix C with examples showing how to use these room data sheets. These Room Data Sheets must
indicate specific room/laboratory requirements and identify appropriate installed equipment. The
final design for these areas will be the responsibility of the design professional in consultation with
representative facility users and approval by the EPA.

3.3.2 STANDARDS AND SYMBOLS

In addition to the specific requirements, standard requirements must also be identified for each area or
room in the various sections of the guidelines. An example of a listing and definition of the standard
requirements, symbols and abbreviations (where used) are annotated in this section.

3.3.3 SPECIAL EQUIPMENT

The list of Movable Equipment and Furnishings required on the Room Data Sheets is to assist the design
professional in determining the anticipated demand loads for electrical, HVAC, plumbing, specialty
gases, and other piped services connections. All special equipment will be furnished by the EPA unless
otherwise identified during the Program Verification and Design Phase of the specific project. The
exceptions are in major fixed pieces of equipment requiring hard connected electrical and piped utility
services and HVAC requirements (e.g., fumehoods, Environmental Rooms, glassware washers). It is the
responsibility of the design professional to provide that each room or area housing special equipment
have the required utilities, electrical power, and/or HVAC capability necessary to ensure the
equipments’ proper and efficient operation.

34 GUIDE FOR ARCHITECTURAL LAYOUT

3.4.1 CONCEPT

The concept for Architectural Layout should be to group all administrative functions and all technical
functions into separate organizational blocks of space, while keeping them close together to facilitate
and encourage employee interaction. The principle guide in developing the basic concept shall be the
separation of the facility into three definable zones: Administrative with support, laboratory, and
building support. This will allow not only the most flexibility for facility design, but the most cost
effective construction.

342 ADJACENCIES :

The building design concept shall establish the appropriate horizontal and vertical zoning of the
facility to facilitate required programmatic relationships. Floor plate areas shall be optimized to
accommodate the required occupancies and to allow for future flexibility.
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3.42.1 LABORATORY ZONE
The laboratory zone should be the center of the three zones allowing for future horizontal expansion
possibilities. This zone shall include all laboratories and laboratory support areas within an
individual branch or section. Laboratory offices shall be co-located in close proximity to related
laboratories and laboratory support spaces across from or in blocks or "clusters” along the lab corridor.
The laboratory block(s) shall utilize a modular laboratory planning concept intended to provide
_flexible and adaptable research space that accommodates current and future research needs as
emphasis changes on environmental based issues. Window exposure for both offices and laboratories
should be maximized.

3422 ADMINISTRATIVE WITH SUPPORT ZONE

The administrative with support zone should be physically separated from the laboratory block(s)
which are in the same building structure. Building links between the administrative with support zone
and the laboratory zone shall house interaction spaces that must be pleasant and comfortably designed.
These types of spaces shall include, but shall not be limited to, break areas, toilet rooms, copier areas,
mail rooms and conferencing areas.

3.42.3 BUILDING SUPPORT ZONE

The building support zone should be located adjacent to the laboratory zone to facilitate the movement
of equipment and material to and from the laboratories. Its location shall be determined in accordance
with the site master plan, optimizing service vehicle circulation, and designed to house a receiving
dock, facility physical plant, and central storage. An isolated Hazardous Material/Waste Storage
Facility shall be located in proximity to this zone for ease of transportation and handling of
explosive/flammable and toxic chemicals and biohazardous waste prior to disposal at an off-site
location by a licensed contractor.

343 BUFFER ZONES

The buffer zone distance required between the EPA facility and other existing or proposed building(s)
allowed by code to be built in the future, shall be no less than 100 feet. Existing highways or streets can
be part of the 100 foot buffer zone. The Hazardous Materials/Waste Storage Facility (HMSF) shall be
at least 50 feet away from any building. Both the main facility and the HMSF shall be located at
least 50 feet away from the property line. Paved parking area(s) for vehicles can be considered as part
of the building buffer zone.

344 TECHNICAL SPACE

It is desirable to provide work space for research support personnel (i.e., technicians, post-doctoral
employees, lab assistants) outside of the laboratories in order to minimize long-term exposure to
laboratory chemicals and hazards presented by their use. Technician space can be located elsewhere as
long as these spaces, such as shared offices, alcoves, and cubicles, can be placed reasonably close to the
laboratory. There is also a need to provide some desktop work space in the laboratory for laboratory
related reporting and documentation tasks that should not be done at the laboratory bench. These work
stations, where provided, must be located in the laboratory so as to minimize exposure to noxious or
otherwise hazardous conditions. The supply air and exhaust distribution system within the laboratory
must be carefully coordinated with the designed work space to provide a "clean air" zone(s). In some
instances, a physical separation or barrier may be required between the work space and laboratory
bench.
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345 LABORATORY SUPPORT SPACE

Laboratory support space is defined as the space which houses common or shared activities or
equipment, such as analytical ins