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CHAPTER 1: GENERAL INFORMATION General

1000-1.
1.1.

1.2.
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2.1

1000-3.
3.1.

3.2.

Introduction

To ensure that Native American children are afforded a modern educational
environment that is in keeping with national standards, safe, functional, flexible
for changing needs, and culturally adaptive, the Bureau of Indian Affairs (BIA)
Office of Facilities Management and Construction (OFMC) has developed the
BIA School Facilities Design Handbook. In this handbook, standardized
procedures for design, drawings, specifications, design analysis, cost estimates,
and related support tasks for new BIA school facilities are provided.

As a companion to the BIA School Facilities Design Handbook, OFMC has also
created the BIA School Facilities Space Templates. This volume contains the
diagrammatic information necessary to develop the functional floor plans of
BIA educational facilities using approved components, and provides specific
programmatic criteria for each space.

Program Goals

The BIA’s primary goals for the handbook and space templates include the
following:

o Design of facilities that reflect the importance of cultural expression

e Equality of educational environment among BIA schools throughout the
United States

e Sustainable design, through incorporation of the U.S. Green Building
Council’s LEED program, with the requirement of LEED Silver
certification for all projects

e Standardization of individual spaces and their programmatic
requirements without dictating building aesthetics

Program Overview

The BIA is responsible for providing facilities to support educational programs
for eligible Indian School Equalization Program (ISEP) students. Its central,
stated goal is to provide a high-quality educational environment for Native
American children from kindergarten through high school.

In order to meet this goal in a cost-efficient manner, and to ensure equality
among all its new educational facilities, the BIA seeks to standardize the design
and construction of its schools while still allowing for individual needs and
cultural expression. Following are the specific standardization goals of the BIA,
and the ways they have been addressed in this handbook and the space
templates:

3.2.1. The Design Process. To ensure a consistent design process from project to

project, the procedures to be followed by the design team during the
design phase of BIA school facilities are carefully spelled out. These
guidelines include project submittal requirements, required drawing

information, and the required format for specifications.

BIA School Facilities Design Handbook 1000-1
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1000-2

3.2.2.

3.2.3.

Programmatic Areas. Standardized layouts of individual programmatic
areas, seen in the space templates, are provided to control design costs and
ensure consistency without unduly limiting the design team’s creativity in
the overall layout and design of the school. Relationship diagrams are
provided to indicate the overall organization of the school and of the areas
within it.

Construction Methods and Building Systems. The design team can
choose from a variety of construction methods and building systems,
appropriate to different regions of the country, that have received prior
BIA approval. Standardization of building systems and construction
options controls costs and enables the BIA to optimize maintenance
procedures and requirements and the training of facilities maintenance
personnel.

BIA School Facilities Design Handbook
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CHAPTER 1: GENERAL INFORMATION Using the BIA Handbook and Space Templates
1010-1. General
1.1. To make best use of the handbook and space templates, all team members

1010-2.
2.1

1010-3.
3.1.

1010-4.
4.1.

1010-5.

5.1.

5.2.

1010-6.
6.1.

should first review both volumes and be sure they understand not only the
general information and the sections related to their particular design discipline,
but also how the disciplines interrelate. To ensure a successful project, and to
achieve the LEED goals required by the BIA and specified in this handbook, the
various Designers of Record must coordinate their efforts and develop project
strategies as a team.

Scope and Applicability of the Design Handbook and Space Templates

The School Facilities Design Handbook and the School Facilities Space
Templates are to be used in the design of all new educational facilities funded
by the Bureau of Indian Affairs, to include projects with tribes and tribal
organizations.

Codes, Standards, and Laws

The codes, standards, and laws identified in this handbook must be followed as
they apply to individual projects. Alternative codes and standards may not be
substituted without special approval from the OFMC. Such approval must be
requested and received in writing.

Conflicts, Questions, and Appeals

Where conflicts or questions arise pertaining to information presented in this
handbook or in the space templates, the Designer of Record is to notify the BIA
Contracting Officer in writing. The BIA Contracting Officer will review
questions and forward decisions to the Designer of Record.

Design Process

This handbook provides a general process for building and site design. The
companion volume provides templates for building organization based on
different grade level school models and dormitory models. These spatial
relationship diagrams are meant to illustrate some ways that schools and
dormitories can be organized but are by no means all-inclusive.

In general, design teams are required to adhere to the layouts shown in the space
templates. Alternative room arrangements may be used where necessary
because of building geometry; however, such deviations should be limited.

Building and Site Systems Selection Process

In many cases, several building systems are provided from which the design
team can select. In choosing building systems, design teams must analyze the
systems relative to the specific parameters of the project, including location,
availability of materials, costs, etc. If options are not provided, the design team
shall utilize the system described. Should building systems be required that are
not discussed in this handbook, the design team should coordinate with the BIA
concerning recommendations and selections.

BIA School Facilities Design Handbook 1010-1
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CHAPTER 1: GENERAL INFORMATION School Facility Design Philosophy

1020-1. School Facility Design Philosophy

1.1. Because the needs of each school population may be different, and different
schools may have different educational philosophies, these guidelines for future
BIA schools allow for flexibility within a framework. This handbook
establishes layouts and systems that can be used as needed to ensure a high-
level educational, living, and working environment.

1.2. The arrangement of the spaces, based on both philosophy and cultural
expression, is left up to the design team.

1.3. To meet the stated goal of the BIA to provide high-quality educational and
living environments in its schools, the design handbook and space templates
specify quality building materials, building systems, and physical environments.
The focus on LEED goals and sustainable design supports the overall goal of
building and operating high-performance buildings.

BIA School Facilities Design Handbook 1020-1
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CHAPTER 1: GENERAL INFORMATION Cultural Design Philosophy

1030-1. Cultural Design Philosophy

1.1. The BIA considers it vital to integrate cultural expression into their school
facilities. The following are examples of ways that may be done:

1.1.1. Architectural Design

e Develop a cultural focal point for the community. In the school this
may include a cultural classroom, media center, cafeteria, or other
gathering area. In the dormitories, this may include the living
room, study rooms, activity room, etc.

e Arrange the facility on the site in a way that is respectful of tribal
values. This may include arranging buildings according to the four
compass positions and with regard to existing site features and the
surrounding landscape.

e Select exterior and interior building materials with awareness of
the colors and patterns that reflect tribal values, traditions,
storytelling, or traditional arts and crafts.

e Use natural daylighting strategies to ensure a strong connection
between earth and sky.

e Include areas for the display of artwork throughout the facility.

e Arrange classrooms to allow for many ways of teaching children,
including traditional tribal teaching methods.

e Incorporate sustainable design strategies that acknowledge the
value indigenous peoples place on their environment.

1.1.2. Landscape Design
e Provide for outdoor learning environments.
e Incorporate traditional outdoor spaces.

e Incorporate sustainable landscape design strategies that are in
harmony with the existing natural environment.

1.1.3. Civil Design

e Integrate the site and building design with existing topography and
landforms.

e Leave existing land undisturbed as much as possible and place
construction on previously disturbed land.

1.1.4. Structural Design
e Follow sustainable design principles.

BIA School Facilities Design Handbook 1030-1
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1.1.5. Mechanical Design
e Follow sustainable design principles.
1.1.6. Electrical Design

e Reduce dependence on artificial illumination by incorporating
natural daylighting throughout.

e Follow sustainable design principles.

1030-2 BIA School Facilities Design Handbook
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CHAPTER 1: GENERAL INFORMATION Codes, Standards, and Laws
1040-1. General
1.1. The codes, standards, and laws listed in this section are those used nationwide

1.2.

1.3.

1.4.

1040-2.
2.1

2.2.

2.3.

by the BIA for its educational facilities. All BIA school facilities and related
structures shall conform to the current versions of the codes and standards that
appear in this section.

Where two codes, standards, or laws are applicable to the topic under review,
use the more conservative or more stringent. Consult with the BIA Office of
Facilities Management and Construction (OFMC) to resolve any questions or
conflicts regarding application of codes and standards.

The BIA’s Division of Safety and Risk Management (DSRM) shall have
document review authority for compliance with all applicable codes, standards,
and laws.

The DSRM or its authorized representative is to inspect the facility after
construction to verify that it meets applicable codes and standards.

Applicable Codes and Standards

Occupational Safety & Health Administration (OSHA) Compliance. All
operations, new construction, major alterations and improvements, minor
remodeling, and workplace sites shall comply with all Occupational Safety and
Health Standards issued under Section 6 of the Occupational Safety and Health
Act of 1970, as well as amended or alternative standards issued pursuant to that
section.

Fire and Fire Safety. All new construction, major alterations and
improvements, and minor remodeling shall be classified according to occupancy
and/or use and shall conform to the National Fire Code and the BIA’s 25 IAM
Indian Affairs Manual — Safety and Occupational Health Program. All BIA-
owned buildings, regardless of occupancy, that exceed 2,000 square feet in
gross floor area shall be provided with automatic sprinkler protection in
accordance with National Fire Protection Association (NFPA) 13 Ordinary
Hazard classification.

Accommodations for People with Disabilities. All new construction, major
alterations, and improvements shall be in accordance with the Americans with
Disabilities Act and Architectural Barriers Act Accessibility Guidelines
(ADAABAAG). Additionally, Section 504, Rehabilitation Act of 1973, as
amended in 1978, and USCA Title 29 § 794, “Nondiscrimination under Federal
Grants and Programs” establish that individuals with disabilities shall not be
excluded from participation in, be denied the benefits of, or be subjected to
discrimination under any program or activity receiving federal financial
assistance.

2.3.1. ADAABAAG has separate Americans with Disability Act (ADA) and

Architectural Barriers Act (ABA) application, administration, and scoping
requirements. These are found in the respective ADA and ABA Chapters 1

BIA School Facilities Design Handbook 1040-1
March 30, 2007



1040

Codes, Standards, and Laws

CHAPTER 1: GENERAL INFORMATION

1040-2

2.3.2.

2.3.3.

2.3.4.

2.3.5.

and 2. Technical Chapters 3—10 apply to both ADA and ABA, as
referenced from their respective scoping chapters.

The General Services Administration (GSA) has adopted ABA Chapters 1,
2, and the ADAABAAG Chapters 3—10 technical requirements referenced
by Chapter 2. These form the Architectural Barriers Act Accessibility
Standard (ABAAS), which must be followed by all bureaus in the
Department of the Interior, including the Bureau of Indian Affairs and the
Bureau of Indian Education.

By U.S. Code: Title 25, 2005, the Americans with Disabilities Act applies
to all schools, dormitories, and other Indian education-related facilities
operated by the Bureau, or under contract or grant with the Bureau.
ADAABAAG Chapters 3—-10 technical requirements, as referenced by
ADA scoping Chapter 2, are to be applied.

Note: There are minor differences between the ADA and ABA
requirements. For example, ABAAS scoping section F206.1 does not
allow exemptions to reduce employee work area clearances and routes
with essential equipment or to eliminate handrails in work areas, as does
ADA 206.1. Where conflicts occur between ABA and ADA scoping
requirements, the more strict requirements shall apply.

Dining surfaces, work surfaces and play areas for children’s use (ages 3-
12) must meet ADAABAAG scoping and technical requirements. When
children are primary users, USCA Title 29 § 794 promulgates
ADAABAAG technical children anthropometrics to be applied to drinking
fountains, water closets and toilet compartments, lavatories and sinks, and
work surfaces, as well as elements that must be reached and/or operated,
for example shower controls, elevator controls, dispensers, coat hooks,
marker boards, etc. Water closet and reach ranges are subdivided into
different children age groupings. ADAABAAG adult anthropometrics
apply to students older than 12 years.

2.3.5.1. Precise ages of children using spaces and rooms shall be clearly

2.3.6.

identified within designs and review submittals. Use by students not
classified as “children” shall be identified by “older than 12 years.”
Also, any elements and fixtures not to be used by students,
regardless of age, shall be identified. Otherwise, an appropriate
number of fully accessible elements for children and/or older
students shall be provided in the design.

When storage rooms are provided in an accessible room or space, at least
one shall be arranged with wheelchair maneuvering clearances at both
sides of the entry door, with wheelchair turning space within and, when
elements such as closets, cabinets, shelves, clothes rods, hooks, and
drawers are provided, at least one of each type shall comply with
ADAABAAG reach range, clear floor space, and accessible hardware
requirements.

BIA School Facilities Design Handbook
March 30, 2007



1040

CHAPTER 1: GENERAL INFORMATION Codes, Standards, and Laws

2.4,

2.5.

2.6.

2.7.

2.3.7. ADAABAAG 603.2.3 door swing exception No. 1, which allows a toilet

room door to swing into the clear floor space or clearance required for any
toilet room fixture, when the toilet room is accessed through a private
office, SHALL NOT BE PERMITTED in new construction. All new toilet
rooms, whether or not constructed fully accessible, shall be sized with
wheelchair maneuvering clearances at both sides of the entry door, with
wheelchair turning space within the toilet room, with the door not
swinging into fixture space, and shall be arranged so future alterations,
such as door swing reversal, will not need consideration.

2.3.8. Five percent, but no fewer than one, of residential dwelling units, i.e.,

dormitory and apartment sleeping rooms, shall be arranged, as applicable,
with adult or children’s accessibility features, i.e., not all inclusive,
accessible routes, moveable and fixed furniture and equipment, electrical
switch and receptacle reach ranges, toilet and bathing facilities, and fire
alarm visible strobe notification.

Building Safety Code. All buildings, structures, and facilities shall be designed
and constructed in accordance with the provisions of the current edition of
NFPA 5000 Building Construction and Safety Code.

2.4.1. Gymnasium Occupant Load for Egress. Calculate gymnasium occupant

load using the appropriate occupant load factor for the highest probable
occupant load. The occupant load factor shall be calculated at 1 person per
7 square feet of floor area with the bleachers retracted (concentrated use
load), and shall also be calculated with the bleachers extended, allowing
18 lineal inches per occupant of bleacher seating and 7 square feet per
occupant for the remainder of the gymnasium floor not covered by the
extended bleacher seating. Means of egress and its components shall be
designed in accordance with the National Fire Codes.

Boiler/Pressure Vessels. The fabrication and installation of all new boiler and
unfired pressure vessels shall conform to the American Society of Mechanical
Engineers (ASME) Boiler and Pressure Vessel Code and shall be marked with
appropriate ASME code symbols. The repair, alterations, or re-rating of all
existing units shall conform to the National Board Inspection Code and shall be
marked with appropriate code symbols. In each situation, the final product shall
be inspected by an inspector holding a Certificate of Competency issued by an
agency duly authorized by the National Board of Boiler and Pressure Vessel
Inspectors.

Elevators. All passenger and freight elevators, dumbwaiters, escalators, or
moving sidewalks shall conform to ANSI/ASME A17.1 Safety Code for
Elevators and Escalators.

Piping. Boiler/pressure vessel external piping and piping installations shall
conform to ANSI/ASME B31.1 Power Piping, and ASME Boiler and Pressure
Vessel Code Section | — Power Boilers; Section IV — Heating Boilers; and
Section VIII — Pressure Vessels — Division I. Other fuel piping, steam and water
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piping, air piping, and their respective installations shall conform to applicable
sections of the Uniform Plumbing Code (UPC) and the Uniform Mechanical
Code (UMC).

2.8. Mechanical Systems

2.8.1. Liquefied Petroleum Gas. Liquefied petroleum gas heating systems and
distribution facilities shall conform to NFPA 58 Standard for the Storage
and Handling of Liquefied Petroleum Gases and NFPA 86 Standard for
Ovens and Furnaces.

2.8.2. Natural Gas. Natural gas systems shall comply with NFPA 54 National
Fuel Gas Code and NFPA 86.

2.8.3. Oil. Oil-burning system installations shall conform to NFPA 31 Standard
for the Installation of Oil-Burning Equipment and NFPA 86.

2.8.4. Electrical. Electrical heating and cooling systems shall be installed in
accordance with the National Electrical Code (NFPA 70). Specific
equipment shall be Underwriters Laboratory (UL) listed or labeled.

2.8.5. Solar. Solar installations shall be installed in accordance with the Uniform
Solar Energy Code and with American Society of Heating, Refrigerating
and Air-Conditioning Engineers (ASHRAE) standards.

2.8.6. Cooling and Ventilation. Cooling and ventilation systems shall conform
to the Uniform Mechanical Code and NFPA 90A Standard for the
Installation of Air-Conditioning and Ventilating Systems.

2.9. Electrical Power Transmission. Electrical power transmission, distribution,
and installation shall comply with the National Electrical Code and the National
Electrical Safety Code.

2.10. Environmental Quality

2.10.1. Food Service. All new construction, major alterations and improvements,
minor remodeling, and operation of food service facilities shall conform to
the guidelines set forth in the latest edition of the Public Health Service
(PHS) Food Service Sanitation Manual.

2.10.2. Sanitation Facilities. All new construction, major alterations and
improvements, and minor remodeling of sanitation facilities shall conform
to the following guidelines:

2.10.2.1. Liquid Waste. Applicable parts of 40 CFR, Protection of
Environment, and 29 CFR 1910, Occupational Safety and Health
Standards (OSHA).

2.10.2.2. Solid Waste. Applicable parts of 40 CFR.

2.10.3. Water Facilities. All new construction, major alterations and
improvements, and minor remodeling of domestic water facilities shall
conform to 40 CFR and 29 CFR 1910 (OSHA).
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2.10.4.

2.10.5.

2.10.6.

IHluminations. All new construction, major alterations and improvements,
and minor remodeling shall provide facilities that conform to the
Illuminating Engineering Society’s Standards and Regulations on
[llumination, which include 29 CFR 1910 (OSHA).

Heating, Ventilation, and Air-Conditioning (HVAC). All new
construction, major alterations and improvements, and minor remodeling
of facilities shall conform to the minimum requirements given in the
Uniform Mechanical Code, NFPA 90B Standard for the Installation of
Warm Air Heating and Air-Conditioning Systems, and ASHRAE
standards.

Pest, Vector, and Vermin Control. All new construction, major alterations
and improvements, and minor remodeling shall provide facilities that
conform to regulations on pest, vector, and vermin control included in 40
CFR, Parts 162, 163, 165, 170, and the provisions outlined in the PHS
Food Service Sanitation Manual and Institutional Sanitation Guidelines.

2.11. Plumbing. All plumbing installations, equipment, and fixtures shall comply
with the Uniform Plumbing Code.

2.11.1.

2.11.2.

2.11.3.

Plumbing Fixtures for Code Compliance. The Uniform Plumbing Code
specifies the minimum fixture requirements for water closets, urinals,
drinking fountains, and lavatories. The number of fixtures required is
determined using the occupant load of the building based upon minimum
exiting requirements. Exiting requirements are found in NFPA 5000 L.ife
Safety Code.

In NFPA 5000, ancillary spaces can be deducted when calculating certain
requirements. Since one person (student or staff) cannot occupy two
spaces simultaneously, it is understood that the square footage of ancillary
spaces will not be counted when applying the provisions of the Uniform
Plumbing Code.

Ancillary spaces in schools consist of the following, or similar, types of
spaces:

e Agricultural/economic development classrooms
e Art, fine arts, or practical arts classrooms

e Band rooms

e Business classrooms

e Computer labs

e Computer-aided design classrooms

e Cultural classrooms

e Dining (cafeteria) rooms
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e Driver’s education classrooms

e Exceptional child classrooms

e Gifted and talented student classrooms

e Industrial arts, electrical, wood, metal, or automotive shops
e Language laboratories, including tribal language classrooms
e Library/media center

e Music or choral classrooms

e Occupational therapy/physical therapy (OT/PT) rooms

e Science laboratories, including biology, chemistry, physics,
general science, and earth science

e Special education resource rooms

e Special programs classrooms

e Speech therapy rooms

e Student testing laboratories or rooms

2.11.4. Ancillary spaces in dormitories consist of the following, or similar, types
of spaces:

e Counseling rooms

e [solation health care sleeping rooms
e Practical arts rooms

e Student activity rooms

e Student living rooms

e Study rooms

2.11.5. In gymnasiums, the occupancy load, for purposes of determining
plumbing fixture requirements, will be calculated at 15 net square feet per
person plus bleacher seating capacity, including wheelchair spaces.

2.11.6. When calculating staff occupancy loads in classrooms, assume a teacher
and an aid (two staff members) in each classroom.

2.12. Pipelines. Pipelines used to transport hazardous material, including natural and

1040-6

other gas and liquids, shall be designed, constructed, operated, maintained,
tested, and repaired as required by 49 CFR, Transportation, Subchapter C,
Hazardous Materials Regulations, Parts 172 and 173; and Subchapter D,
Pipeline Safety, Parts 190, 191, 192, and 195.
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1040-3. Unified Facilities Criteria

3.1. For information on unique conditions not covered in this handbook, the
Designer of Record shall consult the Unified Facilities Criteria (UFC).
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1050-1. Introduction

1.1. The Bureau of Indian Affairs is responsible for providing facilities to support
educational programs for eligible Indian School Equalization Program (ISEP)
students. The Bureau of Indian Education (BIE) develops educational space
criteria and the Program of Requirements (POR) for each BIA school facility.

1.2. To ensure a quality educational environment for all students, the BIE seeks to
create a standard method of evaluating space planning for all BIA schools.
Their overall goal is to incorporate core instructional requirements with
functional space needs, and to develop space standards for those needs that use
existing national and state guidance.

1.3. The spaces identified in the Educational Space Criteria Handbook have been
developed in the BIA School Facilities Space Templates and illustrate their
spatial layout and programmatic needs in terms of architectural, interior design,
structural, HVAC, electrical, communications, fire protection, and signage
requirements.
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1060-1. Abbreviations

1.1. The following abbreviations for names and terms are used in this handbook.

AAMA American Architectural Manufacturers Association

AASHTO American Association of State Highway and Transportation Officials

ABA Architectural Barriers Act

ABAAS Architectural Barriers Act Accessibility Standard

ACI American Concrete Institute

ADA Americans with Disabilities Act

ADAABAAG Americans with Disabilities Act and Architectural Barriers Act
Accessibility Guidelines

AFF above finished floor

AGA American Gas Association

AHU air handling unit

AIC amps interrupting capacity

AISC American Institute of Steel Construction

AlSI American Iron and Steel Institute

ANLA American Nursery & Landscape Association (formerly the American
Association of Nurserymen [AAN])

ANLA American Standard for Nursery Stock (by the American Nursery &
Landscape Association

ANSI American National Standards Institute

ARI Air-Conditioning and Refrigeration Institute

ASCE American Society of Civil Engineers

ASHRAE American Society of Heating, Refrigerating and Air-Conditioning
Engineers

ASME American Society of Mechanical Engineers

ASSE American Society of Sanitary Engineering

ASTM American Society for Testing and Materials

ATC Applied Technology Council

BIA School Facilities Design Handbook 1060-1

March 30, 2007



1060
Abbreviations

CHAPTER 1: GENERAL INFORMATION

ATS automatic transfer switch

AN audiovisual

AWI Architectural Woodwork Institute

AWS American Welding Society

AWWA American Water Works Association

BHMA Builders Hardware Manufacturers Association

BIA Bureau of Indian Affairs

BIE Bureau of Indian Education

BMP best management practice

BODs biochemical oxygen demand (5-day)

BMS building management system

CADD Computer-Aided Design and Drafting

CFC chlorofluorocarbon

CFR Code of Federal Regulations

CGA Compressed Gas Association

CMU concrete masonry unit

CPSC U.S. Consumer Product Safety Commission

CRI color rendering index

Csl Construction Specifications Institute

CT current transformer

DCV demand-controlled ventilation

DDC direct digital control

DHW domestic hot water

DIP ductile iron pipe

DSRM Division of Safety and Risk Management

DL distance learning

DOE U.S. Department of Energy

DX direct expansion

EEPROM electrically erasable programmable read-only memory
1060-2 BIA School Facilities Design Handbook
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EPA U.S. Environmental Protection Agency
EPROM erasable programmable read-only memory
ESC erosion and sedimentation control
ETS environmental tobacco smoke
FACP fire alarm control panel
FCC Federal Communications Commission
FDC fire department connection
FEMA Federal Emergency Management Agency
FHWA Federal Highway Administration
FIRM Flood Insurance Rate Map
FM Factory Mutual
FPE fire protection engineer
FSC Forest Stewardship Council
FSTC field sound transmission class
GFCI ground fault circuit interrupter
HCFC hydrochlorofluorocarbon
H-O-A hand-off-auto
HVAC heating, ventilation, and air-conditioning
IAM Indian Affairs Manual
IAMPO International Association of Plumbing and Mechanical Officials
IAQ indoor air quality
ICEA Insulated Cable Engineers Association
IDF intensity-duration-frequency
IEEE Institute of Electrical and Electronics Engineers
IESNA Illuminating Engineering Society of North America
IGSHPA International Ground Source Heat Pump Association
(e impact insulation class
IMC International Mechanical Code
IP Internet Protocol
BIA School Facilities Design Handbook 1060-3
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IPM
IPMVP
ISEP

IT

KEE
LEED
LEED AP
LEED-NC

LPG
LPI
LTAR
M&V
MBMA
MCC
MDP
MERV
MIC
MSE
NC
NEBB
NEC
NECA
NEMA
NETA
NFC
NFPA
NGRS
NIST

1060-4

integrated pest management

International Performance Measurement & Verification Protocol
Indian School Equalization Program

information technology

ketone ethylene ester

Leadership in Energy and Environmental Design

LEED Accredited Professional

Leadership in Energy and Environmental Design New Construction
program

liquefied petroleum gas

Lightning Protection Institute

long-term acceptance rate

measurement and verification

Metal Building Manufacturers Association
motor control center

main distribution panel

Minimum Efficiency Reporting Value
microbiologically influenced corrosion
mechanically stabilized earth

noise criterion

National Environmental Balancing Bureau
National Electrical Code

National Electrical Contractors Association
National Electrical Manufacturers Association
InterNational Electrical Testing Association
National Fire Code

National Fire Protection Association
National Geodetic Reference System

National Institute of Standards and Technology
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NOAA National Oceanic & Atmospheric Administration
NPDES National Pollutant Discharge Elimination System
NPSH net positive suction head
NPSI National Playground Safety Institute
NPT National Pipe Thread
NRC noise reduction coefficient
NSF National Sanitation Foundation
NSFPE National Society of Fire Protection Engineers
O&M operations and maintenance
OFMC Office of Facilities Management and Construction
OIEP Office of Indian Education Programs
OSB oriented-strand board
OSHA Occupational Safety & Health Administration
OSP outside plant
PA public address
PCB polychlorinated biphenyl
PE professional engineer
PHS U.S. Public Health Service
PoE Power over Ethernet
POR Program of Requirements
PTZ pan-tilt-zoom
PVC polyvinyl chloride
QRAS quick-response automatic sprinkler
RAM random-access memory
RCDD registered communications distribution designer
RCP reinforced concrete pipe
RSES Refrigeration Service Engineers Society
SDI Steel Door Institute
SMACNA Sheet Metal and Air Conditioning Contractors’ National Association
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SRI
SSPC
STC
SWMP
SWPPP
TERO
TGB
TLCP
TMGB
TPO
TR
TVSS
UFC
UL
UuMC
UPC
UPS
USDA
USDOT
USGBC
VAV
VFD
VOC
WDMA
WPCF
WWPA

1060-6

solar reflectance index

Society for Protective Coatings

sound transmission class

storm water management plan

storm water pollution prevention plan
Tribal Employment Rights Office
telecommunications grounding busbar
Toxicity Characteristic Leaching Procedure
telecommunications main grounding busbar
thermoplastic polyolefin
telecommunications room

transient voltage surge suppressor

Unified Facilities Criteria

Underwriters Laboratories

Uniform Mechanical Code

Uniform Plumbing Code

uninterruptible power supply

United States Department of Agriculture
United States Department of Transportation (USDOT)
U.S. Green Building Council

variable air volume

variable frequency drive

volatile organic compound

Window & Door Manufacturers Association
Water Pollution Control Federation

Western Wood Products Association

BIA School Facilities Design Handbook
March 30, 2007



2000
CHAPTER 2: PRESENTATION OF DATA General

2000-1. Introduction

1.1. The BIA School Facilities Design Handbook establishes guidelines for design
services and product deliverables. Following these guidelines will result in
nationally uniform and predictable drawings sets, specifications, design
materials, and services. Such consistency will greatly aid the review, approval,
and coordination processes.

1.2. Unless specifically noted in the Statement of Work, all Designers of Record and
consultants are to use these guidelines in the preparation of all project
documents—drawings, specifications, or any other submittal data.

1.3. Any document prepared for submittal to the BIA must be clear, concise, and
legible. All information must be clearly titled and dated. Packages must be
properly numbered or indexed to allow for easy content navigation.
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2010-1. General

1.1. This section outlines the submittal requirements at each design stage and the
responsibilities of the Designer of Record during each phase. Submittals are
required at 20 percent completion (schematic design), 40 percent completion
(design development), 70 percent completion (preliminary construction
documents), 99 percent completion (completed construction documents), and
100 percent completion (final construction documents). Drawings in every
submittal shall be as discussed in Section 2040, with the exception of design
presentation boards. Specifications formatting is discussed in further detail in
Section 2050.

1.2. Written Comments. After each review, the Designer of Record will be
furnished written comments to be annotated and returned to the BIA. Comments
shall be annotated as A=Concur, D=Do Not Concur, or E=Exception.

1.2.1. Comments annotated with D or E shall be explained to justify
noncompliance with the comment. Comments annotated with A may also
be annotated with additional comments. These annotations will, in
addition to explanations previously required, include a brief annotation for
all comments concurred with as to what action was taken and where.

1.2.2. The Designer of Record shall furnish all annotated comments to the BIA
no later than 14 calendar days after receipt of all comments associated
with the particular submittal.

1.2.3. After each submittal, the Designer of Record shall make any corrections
necessary. The Designer of Record shall not proceed or initiate any work
on any successive design level prior to receipt of approval of the preceding
design level.

2010-2. 20 Percent Completion — Schematic Design Submittal

2.1. General. The 20 percent completion schematic design submittal will comprise
the documents necessary to illustrate the general scope, scale, arrangement, and
relationships of project components. At this stage, the design will be conceptual.
The content of the schematic design package shall include, but not be limited to,
the following information:
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20% Submittal Requirements — Schematic Design Phase

General
Item . .
NO Submittal Requirement Yes | No | N/A
1 Update any previous schedule for milestones, submittals,

contracting, and construction.

Develop probable costs based on the schematic design
information. In the event the project cost estimate exceeds the

2 established budget, the Designer of Record shall make
recommendations and notify, in writing, the Contracting Officer
for further direction.

Coordinate LEED documentation for 20% schematic design,
3 illustrating proposed strategies for compliance with LEED
requirements and ways to achieve certification goals.

20% Submittal Requirements — Schematic Design Phase

Civil
Item . .
NO Submittal Requirement Yes | No | N/A

1 Communicate conceptual design solutions and alternatives in the
civil narrative and drawings.

2 Include graphic design of schematic land use.

3 Show physical influences.

4 Show property lines, north arrow, and scale.

5 Show site access points.

6 Show existing natural features.

7 Show proposed roads and parking.

8 Provide recommendations for controlling runoff.

9 Show existing water and sanitation facilities with respective
appurtenances indicated.

10 Provide a detailed outline of proposed water and sanitation
facilities, indicating point of connection to existing systems.

11 Indicate all necessary valves, fire hydrants, ground storage tanks,
pump stations, etc.

12 Submit a chemical analysis of the water supply.

13 Indicate all necessary treatment plants, manholes, lift stations,
force mains, septic tanks, grease traps, oil/water separators, etc.

14 Provide preliminary opinion of estimated cost.

15 Provide a site survey.

16 Provide a geotechnical report (if not provided with preliminary
plan).
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Consultant Submittal Requirements

20% Submittal Requirements — Schematic Design Phase
Landscape
Item . .
NO Submittal Requirement Yes | No | N/A
1 Communicate conceptual design solutions and alternatives in the
landscape narrative and drawings.
Develop conceptual design solutions for land forms, lawns, and
2 plantings based on program requirements, physical site
characteristics, design objectives, and environmental determinates.
3 Provide a conceptual layout of outdoor recreational areas,
including fields, lawns, play pads, etc.
20% Submittal Requirements — Schematic Design Phase
Architectural
ILec:n Submittal Requirement Yes | No | N/A
1 Communicate conceptual design solutions and alternatives in the
architectural narrative and drawings.
2 Provide conceptual site plan and building plans, including room
numbers and areas.
3 Include an approximate footprint, areas, and volumes that meet the
POR and adjacency requirements.
Provide building shading and solar control analysis.
Provide preliminary building sections and elevations.
Provide a preliminary selection of building systems and materials.
7 Provide perspective sketches and/or study models (electronic
and/or physical) as required to describe the design.
8 Coordinate architectural work with that of engineering and other
design disciplines involved in the project.
9 Review and check documents prepared for the project.
20% Submittal Requirements — Schematic Design Phase
Structural
Item . .
No Submittal Requirement Yes | No | N/A
1 Communicate conceptual design solutions and alternatives in the
structural narrative and drawings.
2 Include structural design criteria.
BIA School Facilities Design Handbook 2010-3
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20% Submittal Requirements — Schematic Design Phase
Mechanical/Fire Protection

Submittal Requirement Yes | No | N/A

Item
No.

Communicate conceptual design solutions and alternatives in the
mechanical narrative and drawings, including:

e Scope of project
e Preliminary systems selections
- HVAC, controls/EMS, plumbing, and fire protection
e Energy sources
o Utility availability/capacities
e Established building energy budget
Provide design analysis, including:
e Building preliminary energy modeling
e Matrix of LCCA options
- including solar hot water
e Supporting data/calculations
e Fire protection design analysis

e Review LEED requirements and provide strategies for
compliance

20% Submittal Requirements — Schematic Design Phase
Electrical

Submittal Requirement Yes | No | N/A

Item
No.

Communicate conceptual design solutions and alternatives in the
electrical narrative and drawings.

Coordinate with utility company and provide available power
characteristics.

Provide generator recommendation.

Provide lightning protection recommendation.
Provide renewable energy source recommendation.

Indicate lighting power density.
Include a legend.

N oo~ |lW

Provide power plans, including:
8 e Typical room layouts
e Major equipment locations

Provide lighting plans, including:
9 e Typical room layouts
e Typical room point-by-point foot-candle calculations
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Provide a one-line diagram, including:
e System voltage and phase
e Preliminary equipment sizes
e Conduit and wire sizing is not required

10

Provide sample schedules, including:
e Panel schedule
e Switchboard
e Motor control center

11 e Feeder schedule

e Mechanical schedule

e Luminaire schedule

e Transformer schedule

e Kitchen equipment schedule

20% Submittal Requirements — Schematic Design Phase
Information Technology

ILec:n Submittal Requirement Yes | No | N/A

Communicate conceptual design solutions and alternatives for the

1 IT systems in IT narrative and drawings. The narrative should also
include the application of the IT Systems Selection Matrix used to
determine the systems to be included.
Provide generalized plan views of a typical telecommunications

2 room, entrance facility, classroom, and office, along with any
other appropriate major spaces. These may either be inserted
within the narrative or included as separate drawings.

3 Indicate general space requirements and locations for major IT
components.

BIA School Facilities Design Handbook 2010-5

March 30, 2007



2010

Consultant Submittal Requirements

CHAPTER 2: PRESENTATION OF DATA

2010-3. 40 Percent Completion — Design Development Submittal

3.1. General. Based upon the approved schematic design, design development
documents are refinements of the project design. In the design development
phase, the Designer of Record will establish the scope, relationships, forms,
size, and appearance of the project. The design development package shall
constitute a 40 percent construction documents level of detail. Plans, sections,
elevations, typical construction details, and system and equipment layouts are
included in this phase. Major materials and systems will be identified in the
specifications, and minimum quality standards will be established. The content
of the design development package shall include, but not be limited to, the

following information:

40% Submittal Requirements — Design Development Phase

General

Item
No.

Submittal Requirement Yes

No | N/A

Update the previous schedule for milestones, submittals,
contracting, and construction.

Develop probable costs based upon the design development
information. Cost estimates are to be presented by division and
section according to CSI MasterFormat. In the event the project
cost estimate exceeds the established budget, the Designer of
Record shall make recommendations and, during the preliminary
construction documents phase, make any changes necessary to
bring the project within budget.

For projects over $1 million, a value engineering study is required.
The Designer of Record shall assist the BIA with the value
engineering effort. This effort will include the evaluation of value
engineering recommendations for review by the BIA. The
Designer of Record shall incorporate approved value engineering
changes during the 70% preliminary construction documents
phase.

Coordinate LEED documentation for 40% design development,
indicating proposed strategies for compliance with LEED
requirements and ways to achieve certification goals.

The Designer of Record shall annotate the review comments in the
development of data for the next design level. If any review
comment requires clarification and/or amplification to assure
understanding, the Designer of Record shall notify the Contracting
Officer in writing.

Incorporate all approved comments from the BIA review of the
20% schematic design submittal.

2010-6
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40% Submittal Requirements — Design Development Phase
Civil
Item . .
NO Submittal Requirement Yes | No | N/A

1 Include design development level completion of all previous 20%
submittal requirements, including an updated design narrative.

2 Provide basic site design.

3 Describe project location, as well as factors and objectives
influencing the site plan.

4 Show existing site features, including topography, acreage,
boundaries, benchmark (B.M.) datum, etc.
Indicate requirements for flood protection.
Indicate items requiring removal/relocation.

7 Indicate site geometry, including setback or clearance
requirements.

8 Indicate erosion control measures implemented.

9 Provide storm management plan with USGBC designs
implemented to the fullest extent possible.

10 Indicate easement requirements.
Indicate existing site features such as buildings, streets, curbs,
walks, fences, planted areas, site screens, plazas, courtyards,

11 . . .
fountains, watercourses, ponds, elevation of high water, rock
outcrops, etc.

12 Indicate planned finished floor elevations and critical spot
elevations.
Indicate preliminary design analysis and calculations for site

13 earthwork (cut or fill requirements and rough estimate of
quantities) and drainage control.

14 Indicate complete drainage concept using either finished contours
or slope arrows, and estimate storm drain pipe sizes.
Indicate existing utilities within the topography; show removals,

15 relocations, and new work for utilities on separate plans; indicate
critical depths and overhead clearances. (Utilities include gas,
electric, drainage lines, etc.)
Show schematic layout of wastewater and water collection and

16 treatment systems, indicating invert elevations of all new and
existing sanitary sewer and waterlines and top and invert
elevations of all new and existing manholes.

17 Indicate existing soil conditions affecting design.

18 Indicate design values for flexible and rigid pavements.

BIA School Facilities Design Handbook 2010-7
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Consultant Submittal Requirements

CHAPTER 2: PRESENTATION OF DATA

Indicate road design including all dimensions, slopes, and

19 paralleling structures (curbs, sidewalks, guardrails, traffic signs,
markings, fencing, etc.).

20 Indicate parking and open storage areas, number, sizes, locations,
access, etc.

21 Indicate new work and connections to existing distribution system
on water and sanitary site plans.
Include details to obtain adequate cost estimates for items such as

22 . . . .
lift stations, septic tanks, oil separators, etc.

23 Update to 40% design development phase cost estimate.

24 Provide outline or draft specifications.

25 Provide detailed calculations and criteria for the items listed
above.

26 Review comments and provide responses.

40% Submittal Requirements — Design Development Phase
Landscape
Item . .
No Submittal Requirement Yes | No | N/A

Include design development level completion of all previous 20%

1 submittal requirements, including an updated design narrative.
Additional submittal requirements include the following:

2 Preliminary landscape plan

3 Preliminary irrigation plan

4 Typical landscape details

5 Outline or draft specifications

2010-8 BIA School Facilities Design Handbook
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2010

Consultant Submittal Requirements

BIA School Facilities Design Handbook
March 30, 2007

40% Submittal Requirements — Design Development Phase
Architectural
II{IeCZn Submittal Requirement Yes | No | N/A
Include design development level completion of all previous 20%
1 submittal requirements, including an updated design narrative.
Additional submittal requirements include the following:
Plans, including code plans, floor plans, roof plans, and reflected
2 ceiling plans. Code plans shall include areas for each space. Plans
shall include major dimensions.
3 Building sections and elevations
4 Critical interior elevations
5 Typical details and wall sections
6 Typical casework elevations
7 Final materials selections
8 Equipment layouts
9 Furniture, furnishings, and equipment selections
10 Typical interior details of construction
11 Perspective sketches and/or study models (electronic or physical)
as required to describe the design
12 Outline or draft specifications
40% Submittal Requirements — Design Development Phase
Structural
Item . .
NO Submittal Requirement Yes | No | N/A
Include design development level completion of all previous 20%
1 submittal requirements, including an updated design narrative.
Additional submittal requirements include the following:
2 Final structural design criteria
3 Structural foundation plan identifying the foundation system and
defining representative sizes and depths
4 Structural floor framing plan identifying the floor framing system
and lateral system with representative member sizes
5 Structural roof framing plan identifying the roof framing system
and lateral system with representative member sizes
Representative details defining critical dimensions of the structure
Outline or draft specifications
2010-9



2010
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40% Submittal Requirements — Design Development Phase
Mechanical/Fire Protection

Submittal Requirement Yes | No | N/A

Item
No.

Include design development level completion of all previous 20%
1 submittal requirements, including an updated design narrative.
Additional submittal requirements include the following:

Finalized design analysis, including:
e Recommended LCCA items

3 Mechanical and plumbing legends (separate drawings)
Preliminary mechanical schedules

5 Outline or draft specifications

Full-building HVAC plans illustrating:
e Equipment locations
¢ Initial mechanical room layouts
e One-line of ductwork layout
e One-line of main piping layout
e Piping/HVAC flow diagrams
Full-building plumbing plans illustrating:
e Water and sewer entrances
7 e One-line of roof drainage
e One-line of main plumbing lines
e Initial riser diagrams

Temperature controls/EMS design, including:
e Control diagrams
8 e |/O list in outline specification
e Sequence of operation in outline specification
e Temperature control zone plan

Fire protection design, including:
o Draft performance specification

9 o Plan for location of utility interface, fire protection header,
etc.

e Flow test results

2010-10 BIA School Facilities Design Handbook
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CHAPTER 2: PRESENTATION OF DATA

2010

Consultant Submittal Requirements

10

Preliminary calculations, including:

Heating and cooling load

Utility pipe sizing

Plumbing fixture count

Pipe stress (preliminary)

Acoustical evaluation (preliminary)

Friction calculations — air/liquid (preliminary)
Other

11

Makeup water test analysis results, including:

Water treatment recommendations

12

Review of design for compliance with LEED requirements:

Energy budget met

No CFCS or HCFCS

Early involvement of Commissioning Agent
Zone control strategies achieved

Other

BIA School Facilities Design Handbook
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Consultant Submittal Requirements

CHAPTER 2: PRESENTATION OF DATA

40% Submittal Requirements — Design Development Phase

Electrical

Item
No.

Submittal Requirement

Yes

No | N/

Include design development level completion of all previous 20%

submittal requirements, including an updated design narrative.
Additional submittal requirements include the following:

Site plans illustrating:
e  Utility company coordination
o  Utility transformer location
e Feeder routing, overhead vs. underground
o All exterior light fixture locations

Renewable energy source location

Full-building power plans illustrating:
e Panel, switchgear, and transformer locations
e Receptacle locations

Full-building lighting plans illustrating:
e Allinterior fixture locations
e Fixture designations
e Specialty area point-by-point foot-candle calculations
e Exterior point-by-point foot-candle calculations

Fire alarm plans illustrating:
e Device locations

One-line diagram illustrating:
e Preliminary load calculations

Luminaire schedule

Outline or draft specifications

2010-12
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2010

Consultant Submittal Requirements

40% Submittal Requirements — Design Development Phase

Information Technology

Item
No.

Submittal Requirement

Yes

No

N/A

Include design development level completion of all previous 20%
submittal requirements, including an updated design narrative.
Additional submittal requirements include the following:

Outline or draft specifications

Preliminary drawings, including but not limited to:
o Title sheet with IT-specific symbols
e Siteplan
e Riser diagram for communications cabling systems
o Riser diagram for pathway/raceway/sleeves
e One-line diagrams for all applicable systems
e Scaled floor plans showing device locations

e Enlarged communication rooms (and other IT spaces as
required)

Drawings complete with notes developed to a preliminary level

BIA School Facilities Design Handbook
March 30, 2007
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Consultant Submittal Requirements CHAPTER 2: PRESENTATION OF DATA

2010-4. 70 Percent Completion — Preliminary Construction Documents Submittal

4.1. General. In the 70 percent preliminary construction documents phase, the

Designer of Record refines the approved design development information to
establish the requirements for the construction of the work. The 70 percent
construction documents will include near-complete drawings and specifications
to establish in detail the quality levels and construction of building materials,
components, and systems. The content of the 70 percent construction documents
package shall include, but not be limited to, the following information:

70% Submittal Requirements — Preliminary Construction Documents Phase

General

ltem
No.

Submittal Requirement Yes | No | N/A

1

Update the previous schedule for milestones, submittals,
contracting, and construction.

Develop probable costs based upon the preliminary construction
documents information. Cost estimates are to be presented by
division and section according to CSI MasterFormat. In the event
the estimated project cost exceeds the established budget, the
Designer of Record shall make recommendations necessary to
bring the project within budget and notify the Contracting Officer,
in writing, before proceeding.

Coordinate LEED documentation for 70% preliminary
construction documents, indicating proposed strategies for
compliance with LEED requirements and ways to achieve
certification goals.

Incorporate all approved comments from the BIA review of the
40% design development submittal.

70% Submittal Requirements — Preliminary Construction Documents Phase

Civil
Item . .
NO Submittal Requirement Yes | No | N/A
Include preliminary construction document level completion of all
1 previous 40% submittal requirements with the exception of an
updated design narrative.
2 Integrate the approved site development and data into working
drawings.
3 Provide location and vicinity maps.
4 Develop detail sheets with proper references.
Complete geometric layout of all items of new work using offset
5 dimensions from existing structures, or use coordinates for
locating new work.
2010-14 BIA School Facilities Design Handbook
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CHAPTER 2: PRESENTATION OF DATA

2010

Consultant Submittal Requirements

Develop new site grading, street plan, and profile with proper

5 drainage, and include information of specific items of work, soil
boring locations, and designations, coordinated with test hole
locations and logs.

7 Complete the legend using all items and symbols shown on the
plan, maintaining consistency between drawings.

3 Indicate limits of construction disturbance, and provide narrative
delineating areas to be restored.

9 Provide an erosion control plan, including control objectives
comparing post- and pre-development conditions.

10 Describe temporary and permanent erosion and storm water
control measures.

11 Describe type and frequency of required maintenance activities for
erosion control facilities.

12 Provide complete storm drainage design calculations consistent
with previous design submittals.

13 Provide a map outlining drainage areas.

14 Provide calculations for sizing retention and/or detention ponds.

15 Provide watertight joints for drainage pipe under all pavements
when the pipe is in non-cohesive soil.

16 Complete and present flexible and rigid pavement design
calculations.

17 Describe nature of paving materials and provide typical pavement
sections, as well as minimum compaction requirements.
Include all items of work superimposed on the existing

18 topography, and establish a base control system for locations
(buildings, streets, walks, etc.).

19 Indicate proposed contours for new grading and provide spot
elevations as required to facilitate site layout.
Lay out storm drainage using symbols per legend; identify

20 drainage structures; provide profiles for all storm drains and
culverts.
Indicate top and flowline elevations of all drainage structures, size

21 and invert elevations for storm pipe, ground profile, and new or
existing utility crossings.

99 Locate monuments and benchmarks for horizontal and vertical
control.

23 Indicate finished floor elevations of the new buildings.
Show on the plan the construction centerline, right-of-way limits,

24 and all important topographical features such as fences, buildings,
streams, railroads, etc.

BIA School Facilities Design Handbook
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Consultant Submittal Requirements

CHAPTER 2: PRESENTATION OF DATA

o5 Provide complete survey information necessary for establishment
of the survey centerline, including pertinent bearings.

26 Profiles shall provide elevations at points where changes of grade
occur, as well as stationing elevations.

97 Include typical sections through the site as required for clarity, as
well as a legend.

28 Include concrete joint details, layout, and sidewalk joints.

29 Include storm drainage pipe and structure schedule.

30 Include parking layout.

31 Include roadway widening details and super-elevation
information.
Provide detailed floor plans and sections of treatment plants and
pumping stations, with equipment layout, piping, and sufficient

32 . . . . .
dimensions and elevations to physically locate all items of
equipment, piping, etc.
Provide instrumentation and control schematics for pertinent

33 machine systems, as well as equipment size, horsepower rating,
and sequences of operation.
Provide a site plan showing all existing and new valves, fire

34 ; .
hydrants, manholes, pumping stations, laterals, meters, etc.

35 Indicate all sizes of waterlines, sanitary sewers, and force mains.

36 Provide invert and rim elevations for all manholes.

37 Provide profiles of gravity sewers, and existing sewer line
crossings; double lines are required for profile piping.

38 Provide details for connecting new lines to existing systems.

39 Provide profiles for water distribution and supply lines where
crossings of other new or existing utilities occur.

40 Provide layout of solid waste disposal system equipment and
mode of operation.

41 Provide plan of irrigation and/or sprinkler system, with flow
requirements for each area.

42 Provide complete specifications.

43 Provide detailed calculations/criteria for items listed above.

2010-16 BIA School Facilities Design Handbook
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2010

Consultant Submittal Requirements

70% Submittal Requirements — Preliminary Construction Documents Phase
Landscape
Item . .
NO Submittal Requirement Yes | No | N/A
Include preliminary construction document level completion of all
1 previous 40% submittal requirements with the exception of an
updated design narrative. Additional submittal requirements
include the following:
2 Planting legend and details
3 Landscape plan illustrating all plant types, quantities, locations,
size and condition
4 Site amenities plan
5 Site layout plan
6 Landscape details
7 Irrigation plan
8 Irrigation details
9 Site details
10 Complete specifications for landscape and irrigation systems
70% Submittal Requirements — Preliminary Construction Documents Phase
Architectural
ILec:n Submittal Requirement Yes | No | N/A
Include preliminary construction document level completion of all
1 previous 40% submittal requirements with the exception of an
updated design narrative. Additional submittal requirements
include the following:
Floor plans indicating door swings, room names, general
2 dimensions, location and identification of equipment, etc.,
coordinated with engineering disciplines
3 Enlarged plans for detailed areas, including toilet rooms,
mechanical rooms, etc.
4 Stair and elevator core plans and sections
5 Reflected ceiling plans indicating ceiling heights, finishes, and
coordination with engineering disciplines
Building sections as necessary indicating vertical dimensions,
6 construction systems, and coordination with engineering
disciplines
7 Exterior building elevations indicating building dimensions,
materials, and coordination with engineering disciplines
BIA School Facilities Design Handbook 2010-17
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Typical details and wall sections indicating materials, major
8 features including beams, joists, foundations, etc., and illustrating
bearing heights, finished floor elevations, etc.

9 Finish plan and schedule

10 Door and window elevations and schedule

11 Casework elevations
12 Equipment layouts

13 Kitchen equipment plans and details

14 Furniture, furnishings, and equipment selections

15 Interior construction details

16 Complete specifications of all materials and systems

70% Submittal Requirements — Preliminary Construction Documents Phase
Structural

ltem

No Submittal Requirement Yes | No | N/A

Include preliminary construction document level completion of all
1 previous 40% submittal requirements with the exception of an
updated design narrative. Additional submittal requirements
include the following:

Design criteria and general notes on the drawings
Structural foundation plan showing all foundation elements

4 Structural floor framing plan showing all floor framing members
and sizes

Structural roof framing plan showing all roof framing members.
Complete structural specifications

70% Submittal Requirements — Preliminary Construction Documents Phase
Mechanical/Fire Protection

II{IeCZn Submittal Requirement Yes | No | N/A
Include preliminary construction document level completion of all
1 previous 40% submittal requirements with the exception of an
updated design narrative. Additional submittal requirements
include the following:
Updated mechanical/plumbing legends
Updated mechanical schedules
Complete mechanical specifications
2010-18 BIA School Facilities Design Handbook
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2010

Consultant Submittal Requirements

HVAC plans, sections, and details, including:
e Enlarged mechanical plans
o Details of pumps, coils, chiller, boiler, AHU, etc.

5 e Location and sizes of all equipment/systems
e Two-lined ductwork
e Sections of kitchen, multi-purpose, shops, and mechanical
rooms
Plumbing plans, including:
e Roof drainage
6 e Waste/vent/water plumbing
¢ Restroom and kitchen riser diagrams
e Enlarge bathrooms and kitchens
Temperature controls/EMS design, including:
7 e Updated control drawings
e Location plans for sensors/control devices and controllers
e Updated 1/0O list and sequence of control in specification
Fire protection design, including:
8 e Updated performance specifications and equipment
location drawings
Updated calculations, including:
o All systems
9 e Seismic, acoustics, and piping stress calculations (as
required)
e Final building energy modeling
10 Review of design for compliance with LEED requirements:

e Review final LEED score card with team

70% Submittal Requirements — Preliminary Construction Documents Phase

Electrical
Item . .
NO Submittal Requirement Yes | No | N/A
Include preliminary construction document level completion of all
1 previous 40% submittal requirements with the exception of an
updated design narrative. Additional submittal requirements
include the following:
Site plan:
e Utility meter and CT locations
2 o Duct bank locations and details
e Cathodic protection
e Lighting circuiting
BIA School Facilities Design Handbook 2010-19

March 30, 2007



2010
Consultant Submittal Requirements CHAPTER 2: PRESENTATION OF DATA

Renewable energy source:
3 e Size and characteristics
e  Utility company coordination

Power plans:
e Device circuiting
e Mechanical equipment locations
e Special system equipment locations

e Correct physical sizing of panelboards, switchgear,
transformers, etc., shown on the plans

Lighting plans:
5 e Fixture circuiting
e Lighting controls

Fire alarm plans:
e Fire protection requirements

One-line diagram:
e Wire and conduit size
8 Electrical details

Schedules:
e Panel
9 .
e Mechanical
e Kitchen
Specifications
10 [P

e Updated edit
11 Review of design for compliance with LEED requirements

70% Submittal Requirements — Preliminary Construction Documents Phase
Information Technology

Item

NO Submittal Requirement Yes | No | N/A
Include preliminary construction document level completion of all
1 previous 40% submittal requirements with the exception of an

updated design narrative. Additional submittal requirements
include the following:

2 Preliminary specifications
Drawings developed to a near-final level, setting forth in detail the

3 IT construction requirements, including equipment layout and
routing.
4 Wall and equipment rack elevations added to the enlarged

communications room(s) drawings
Detail drawings developed to a preliminary level

Drawings complete with notes developed to a near-final level

2010-20 BIA School Facilities Design Handbook
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2010

Consultant Submittal Requirements

2010-5. 99 Percent Completion — Completed Construction Documents Submittal

5.1. General. In the 99% completed construction documents phase, the Designer of
Record refines the approved preliminary construction documents information to
establish the completed requirements for the construction of the work. The
completed construction documents will include all drawings and specifications
to establish in detail the quality levels and construction of building materials,

components, and systems. The content of the 99% completed construction

documents package shall include, but not be limited to, the following

information:
99% Submittal Requirements — Completed Construction Documents Phase
General
Item . .
NO Submittal Requirement Yes | No | N/A
1 Update the previous schedule for milestones, submittals,
contracting, and construction.
2 Develop probable costs based on the completed construction
documents. Cost estimates are to be presented in CSI format.
Coordinate LEED documentation for 99% completed construction
3 documents, including fully documented strategies for compliance
with LEED requirements and ways to achieve certification goals.
4 Incorporate all approved comments from the BIA review of the
70% preliminary construction documents submittal.
99% Submittal Requirements — Completed Construction Documents Phase
Civil
Item . .
NO Submittal Requirement Yes | No | N/A
1 Include completed construction document level development of all
previous 70% submittal requirements.
2 Provide complete civil and site drawings.
3 Show refined grades, dimensions, complete legends, specific and
general notes, north arrows, etc.
4 Ensure correct cross-referencing among site drawings for
appropriate details, sections, match lines, etc.
Eliminate all conflicts (horizontal and vertical) among site plans
5 ) e
and architectural, structural, and utilities plans.
5 Verify that terminology is consistent between plans and
specifications for notations on specific items of work.
Perform check for adequate referencing of construction details.
Complete storm, water, and sanitary sewer drawings.
Provide final erosion control plan (complete).
BIA School Facilities Design Handbook 2010-21
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10 Provide final drainage report and plan.

12 Provide final civil construction specifications.

Provide final detailed calculations/criteria for the items listed

12 above.

99% Submittal Requirements — Completed Construction Documents Phase
Landscape

Submittal Requirement Yes | No | N/A

ltem
No.

Include completed construction document level development of all
1 previous 70% submittal requirements. Additional submittal
requirements include the following:

2 Completed planting legend and details

Completed landscape plan illustrating all plant types, quantities,
locations, size, and condition

Completed site amenities plan

4
5 Completed site layout plan
6 Completed landscape details
7

8

9

Completed irrigation plan

Completed irrigation details

Completed site details

10 Complete specifications for landscape and irrigation systems

99% Submittal Requirements — Completed Construction Documents Phase
Architectural

Submittal Requirement Yes | No | N/A

Item
No.

Include completed construction document level development of all
1 previous 70% submittal requirements. Additional submittal
requirements include the following:

Completed floor plans indicating door swings, room names,
2 general dimensions, location and identification of equipment, etc.,
coordinated with engineering disciplines

Completed enlarged plans for detailed areas, including toilet
rooms, mechanical rooms, etc.

4 Completed stair and elevator core plans and sections

Completed reflected ceiling plans indicating ceiling heights,
finishes, and coordination with engineering disciplines

Completed building sections as necessary indicating vertical
6 dimensions, construction systems, and coordination with
engineering disciplines

2010-22 BIA School Facilities Design Handbook
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Consultant Submittal Requirements

Completed exterior building elevations indicating building

7 dimensions, materials, and coordination with engineering
disciplines

3 Completed details and_wall sec_tions as required to clearly
delineate the construction requirements

9 Completed finish plan and schedule

10 Completed door and window elevations and schedule

11 Completed casework elevations

12 Completed equipment layouts

13 Completed kitchen equipment plan and details

14 Furniture, furnishings, and equipment selections

15 Interior details of construction

16 Final construction specifications of all materials and systems

99% Submittal Requirements — Completed Construction Documents Phase

Structural

Item
No.

Submittal Requirement

Yes

No

N/A

Include completed construction document level development of all
previous 70% submittal requirements. Additional submittal
requirements include the following:

Geotechnical certification letter

Final structural construction specifications

99% Submittal Requirements — Completed Construction Documents Phase

Mechanical/Fire Protection

ltem
No.

Submittal Requirement

Yes

No

N/A

Include completed construction document level development of all
previous 70% submittal requirements. Additional submittal
requirements include the following:

Final mechanical/plumbing legends

Final mechanical schedules

Final mechanical specifications

Final HVAC plans, sections, and details

Final plumbing plans

Final temperature control/EMS drawing

Final mechanical construction specifications

O oI N[O |bdlWIDN

Final fire protection performance specification and drawings

=
o

Final calculations

BIA School Facilities Design Handbook
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99% Submittal Requirements — Completed Construction Documents Phase
Electrical
II{IeCZn Submittal Requirement Yes | No | N/A
Include completed construction document level development of all
1 previous 70% submittal requirements. Additional submittal
requirements include the following:
’ Site plan:
e Final plan
Renewable energy source:
3 e Final design
e Tie to power distribution
4 Power plans:
e Final plans
5 Lighting plans:
e Final plans
Fire alarm plans:
6 e Final plans
e Coordination with mechanical equipment
One-line diagram:
e Final plans
7 e Final load calculations
e Short-circuit ratings
e Coordination of breaker settings
8 Final electrical construction specifications
99% Submittal Requirements — Completed Construction Documents Phase
Information Technology
Ilt]ec:n Submittal Requirement Yes | No | N/A
Include completed construction document level development of all
1 previous 70% submittal requirements. Additional submittal
requirements include the following:
2 Final IT construction specifications
3 Fina! drawings setting forth in detail the IT construction
requirements
2010-24 BIA School Facilities Design Handbook
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CHAPTER 2: PRESENTATION OF DATA Consultant Submittal Requirements

2010-6. 100 Percent Completion — Final Construction Documents Submittal

6.1. General. In the 100 percent final construction documents phase, the Designer

of Record finalizes the construction documents information to establish the
completed requirements for the construction of the work, including
incorporation of all accepted review comments. The final construction
documents shall include all drawings and specifications to establish in detail the
quality levels and construction of building materials, components, and systems.
The content of the 100 percent final construction documents package shall
include, but not be limited to, the following information:

100% Submittal Requirements — Final Construction Documents Phase
General
Item . .
NO Submittal Requirement Yes | No | N/A
1 Update the previous schedule for milestones, submittals,
contracting, and construction.
2 Incorporate all approved comments from the BIA review of the
99% completed construction documents submittal.
Coordinate LEED documentation for 100% final construction
3 documents, including fully documented strategies for compliance
with LEED requirements and ways to achieve certification goals.
100% Submittal Requirements — Final Construction Documents Phase
Civil
Item . .
NO Submittal Requirement Yes | No | N/A
1 Include all requirements of the 99% submittal plus the following:
2 Final specifications revised to reflect final review comments
3 Drawings revised to reflect final review comments
100% Submittal Requirements — Final Construction Documents Phase
Landscape
ILec:n Submittal Requirement Yes | No | N/A
1 Include all requirements of the 99% submittal plus the following:
2 Final specifications revised to reflect final review comments
3 Drawings revised to reflect final review comments
BIA School Facilities Design Handbook 2010-25
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100% Submittal Requirements — Final Construction Documents Phase
Architectural

II{IeCZn Submittal Requirement Yes | No | N/A
1 Include all requirements of the 99% submittal plus the following:

2 Final specifications revised to reflect final review comments
3 Drawings revised to reflect final review comments

100% Submittal Requirements — Final Construction Documents Phase

Structural
II{IeCZn Submittal Requirement Yes | No | N/A
1 Include all requirements of the 99% submittal plus the following:
2 Final specifications revised to reflect final review comments
3 Drawings revised to reflect final review comments
4 Final structural calculations
100% Submittal Requirements — Final Construction Documents Phase
Mechanical/Fire Protection
Ilt]ec:n Submittal Requirement Yes | No | N/A
1 Include all requirements of the 99% submittal plus the following:

2 Final specifications revised to reflect final review comments

3 Drawings revised to reflect final review comments

100% Submittal Requirements — Final Construction Documents Phase

Electrical
Item . .
NO Submittal Requirement Yes | No | N/A
1 Include all requirements of the 99% submittal plus the following:

2 Final specifications revised to reflect final review comments

3 Drawings revised to reflect final review comments

100% Submittal Requirements — Final Construction Documents Phase
Information Technology

Ilile(;n Submittal Requirement Yes | No | N/A
1 Include all requirements of the 99% submittal plus the following:
2 Final specifications revised to reflect final review comments
3 Drawings revised to reflect final review comments
2010-26 BIA School Facilities Design Handbook
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2010-7. Construction Procurement Services

7.1. The Designer of Record shall, following approval of the final construction
documents, assist the BIA in obtaining bids or negotiated proposals and in
awarding construction contracts. The responsibilities of the Designer of Record
for construction procurement services shall include, but not be limited to, the
following:

Assist the BIA in the evaluation and validation of bids

If requested by the BIA, arrange for reproduction and distribution of
bidding documents to prospective bidders

Maintain logs of bidding documents distributions, retrievals, and
deposits

Assist the BIA in considering substitution requests

Provide clarifications and interpretations to questions from prospective
bidders and prepare and distribute addenda

Participate in a pre-bid conference for prospective bidders

If requested by the BIA, participate in selection interviews with
prospective contractors

If requested by the BIA, participate in negotiations with prospective
contractors
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CHAPTER 2: PRESENTATION OF DATA Document Review and Coordination
2020-1. General
1.1. Itisexpected that all design work produced under these guidelines will be

2020-2.
2.1

2020-3.
3.1.

without deficiencies, so that no modifications or corrections need be issued and
so contractors are able to complete the project satisfactorily working from the
final construction documents. To this end, it is the Designer of Record’s
responsibility to coordinate their own work and the work of their consultants in
preparing all drawings and specifications. All documents must be fully
reviewed prior to their release at any stage to ensure that they are adequately
detailed, properly cross-referenced, complete, free of omissions and repetition,
and contain no unresolved conflicts. Accurate drawing information and
specifications are paramount in avoiding construction delays, additional costs,
and errors.

Owner-Provided Data

Owner-provided information and data must be well coordinated and
incorporated into the appropriate documents. Data or recommendations from
consultants working directly for the BIA are to be integrated into the design to
the extent directed by the BIA.

Commissioning Agent

The Designer of Record is required to coordinate and communicate with a third-
party Commissioning Agent. The Commissioning Agent will be contracted
directly to the owner. The Designer of Record must provide one set of
documents at each required submittal to the Commissioning Agent for their
concurrent review. With the owner’s approval, the Designer of Record shall
incorporate the Commissioning Agent’s comments into the project.
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CHAPTER 2: PRESENTATION OF DATA Design Analysis

2030-1. Introduction
1.1. This section presents the requirements for submitting design calculations.
2030-2. Format

2.1. Design analysis information shall be organized into bound volumes of 8%
inches by 11 inches or 11-inch-by-17-inch-format sheets. All 11-inch-by-17-
inch sheets are to be folded to 8Y2-inch-by-11-inch size.

2030-3. Organization

3.1. Volumes for design analysis are to be bound in a clear sequential order. Each
volume shall have a cover indicating project name, project number, discipline,
and the date of issuance. Each page shall include the design analysis performed,
discipline, and page number. Provide a table of contents for all design analysis
volumes that organizes the material into the various disciplines.

2030-4. Design Calculations
4.1. Structural

4.1.1. Calculations shall be performed for all structural systems, components,
connections, and details.

4.1.2. When computer software is used to perform structural design calculations,
include all input and output data, not just representative data.

4.1.3. Structural calculations shall be organized into categories. Possible
categories include:

o Design parameters
e Foundations
¢ Floor systems
e Roof systems
e Columns
e Wall systems
e Lateral analysis
e Miscellaneous structures
4.2. Mechanical
4.2.1. Mechanical analyses shall include:
e Heating/cooling loads
e Building utilities pipe sizing
e Plumbing fixture counts
e Piping stress calculations for hot water systems (operating
temperatures over 150°F)
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e Seismic calculation as required
e Water treatment tests and evaluations

e Acoustical evaluations and recommendations for rotating
equipment and distribution systems

e Other calculations required in this handbook
4.3. Electrical
4.3.1. Electrical analyses shall include:

e Lighting levels as noted in the lighting sections (text height on
submitted lighting level plans shall be 8-point or 1/16-inch,
minimum)

e Voltage drop

e Demand loads; include diversification per the National Electrical
Code (NEC)

e Available short-circuit ampacity
e Coordination study
4.4. FEire Protection

4.4.1. Fire protection analysis shall include:
e Fire entry size and flow
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2040-1.
1.1.

2040-2.
2.1

2040-3.
3.1.

2040-4.

4.1.

2040-5.

5.1.

Computer-Aided Design and Drafting (CADD) Standards

Drawings for all new BIA school facilities must be produced to consistent
CADD standards using the version of AutoCAD current at the time of the
Statement of Work. The drawing formats, fonts, layouts, line weights, layer
conventions, file naming, sheet naming, and all other symbology are to follow
the procedures outlined in the A/E/C CADD Standard manual unless
specifically stated otherwise. It is the responsibility of all parties producing
drawing information to abide by the approved standards. Electronic files shall
be clean, clearly organized, and free of all extraneous drawing information.
Multiple tabs for sheets within a single CADD file are not acceptable; each
drawing sheet must be a separate file.

Drawing Organization

Drawing volumes will be limited to 99 sheets. If a project requires more than 99
sheets, the set shall be broken into additional volumes at logical delineation
points; however, drawings for any single discipline shall not be divided between
two volumes. Sequencing, sheet names, and arrangement shall follow the
guidelines in the A/E/C CADD Standard manual. Unnecessary white space is to
be avoided and the information shown must be applicable to the project and
organized in a logical and clear manner.

Drawing Format

All production drawing sets are to be placed on size E1 30-inch-by-42-inch
sheets. Designers are to use the standard BIA School Design border on all
sheets, which will be provided by the BIA Contracting Officer along with
associated project numbers and project names. Sheet titles shall clearly define
the contents of each sheet, and title block information at each submittal must be
as complete as possible. Dimensions on all drawings are to be in imperial units.

Drawing Scales

Provide drawings at scales consistent with industry standards and large enough
to clearly convey drawing information. Scaling conventions are to follow those
presented in the A/E/C CADD Standard manual, and all drawing scales must be
clearly stated (not simply shown graphically). The scale for plans must be 1/8
inch equals 1 foot 0 inches or greater. If the plan is too large to fit on the
required sheet size in one piece at the required scale, the Designer of Record is
to break the plan at a logical point and provide a key plan for ease of navigation.
When floor plans are segmented onto separate sheets, an overall plan at a
smaller scale must be provided showing the entire plan with clearly readable
match lines.

Drawing Referencing

All cross-references within a drawing set are to be based upon the sheet
reference number. Enlarged drawing information must have back-references
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indicating the drawing from which the detail originates. Proper back-referencing
should refer the reviewer to the original location of the detail in the drawing set.

2040-6. Location of Project Elements

6.1. All floor plans and enlarged plans shall include room numbers and must be
present for each relevant discipline. Designs that require structural grids must
show the grid on all plans as well as on details and sections where the grid is
applicable. Sheets that include plan information of any kind shall include a
north arrow.

2040-7. Seals and Signatures

7.1. For documents produced by the Designer of Record and by all engineering
disciplines, drawings issued at the 100 percent construction documents phase
shall include a current professional seal and signature.

2040-8. Drawing Amendments and Revisions

8.1. Revisions made to existing drawings shall be shown in clouds and flagged with
a revision delta. Layers for revisions should be created that correspond to the
revision delta number so that changes can easily be associated with the correct
drawing revision package. Earlier revision layers can be turned off, leaving only
the current changes highlighted. Revision clouds should encircle only the
relevant information, and the revision delta should be placed in a logical and
easily read location.

8.2. In the event an entire sheet is added, the index drawings shall be modified with
clouds and revision deltas identifying the new sheet. The new sheet itself shall
have a revision cloud and delta around the sheet number and title.

8.3. When reissuing or replacing an entire sheet, the Designer of Record shall show
the sheet number and title in a cloud and provide a revision delta.

2040-9. Supplemental Drawings

9.1. Occasionally the Designer of Record will need to issue a supplemental drawing
to execute a change or provide clarification to the contractor. Supplemental
drawings shall be numbered sequentially and a log shall be kept by the Designer
of Record that tracks the supplemental drawing number, date, content, and
reason for issuance. Provide cross-referencing on the supplemental drawing
showing the original sheet and detail location of the information being
modified. If the detail is new, provide a cross-reference to the location where
the new information will be located in the drawing set. All supplemental
drawings must be drawn to an industry standard size and must be clear and
legible. The Designer of Record shall assign a prefix for each discipline to the
drawing number so the contractor will know who issued the drawing. As an
example, architectural supplemental drawings would be designated ASD-#, and
structural supplemental drawings would be designated SSD-#.
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2040-10. Record Drawings

10.1. Record drawings are to be prepared by the Designer of Record and all of their
consultants matching the contractor’s as-built conditions of the facility. The
record drawings are to be provided in the current version of AutoCAD in .dwg
format. Each sheet file shall be provided with all references bound such that
when the drawing is open, no additional reference pathing is required. The
Designer of Record shall include all model and background files. The drawings
shall be clear of all revision clouds and deltas. All previous information in the
issue record index shall be removed, and the new title “RECORD
DRAWINGS” shall be added with the date of record drawing issuance. The
Designer of Record shall provide one full-size set of record drawings to the
BIA, as well as a CD, labeled in a professional manner, containing the
electronic drawings.
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CHAPTER 2: PRESENTATION OF DATA Specifications
2050-1. General
1.1. The Designer of Record shall produce as part of each submittal package a set of

1.2.

2050-2.
2.1

2050-3.
3.1.

2050-4.
4.1.

2050-5.
5.1.

specifications addressing minimum quality and performance standards,
execution, product information, and technical or construction requirements.
Specifications shall be written so that they are applicable to the requirements of
the project at hand.

Project specifications for all design disciplines are to be written using ARCOM
MASTERSPEC as published by ARCOM, www.arcomnet.com.

Format

Specifications shall be bound in an 8%-inch-by-11-inch book with the project
name, project number, table of contents with page numbers for each section,
and date clearly identified. The specifications shall adhere to the CSI page and
section formats and shall use section numbers and titles as published in the
current edition of CSls MasterFormat. Each section in the specifications shall
have a heading that shows the section number and the section title. Every page
shall have a footer that includes a section number and page number within that
section, the section title, and the project number.

Coordination

Specifications must complement information presented on drawings. The
Designer of Record must review and coordinate their own efforts, and the
efforts of their consultants, to ensure that information is not missing,
conflicting, or ambiguous. Information provided by the BIA shall be
incorporated into the specifications as directed. Any cross-referencing between
specifications sections and between specifications and drawings must be
checked and coordinated prior to any submittal.

Proprietary Specifications

“Brand” or “sole source” products and materials may not be specified.
Specifications shall be written that outline a performance level or salient
product characteristics that can be met or exceeded by multiple manufacturers.
The Designer of Record shall not specify materials and products whose qualities
are sufficiently unique that only one product will satisfy the requirements.

Record Specifications

Record specifications are to be prepared by the Designer of Record and all of
their consultants matching the contractor’s as-built information. The record
specifications are to be provided in the latest version of Microsoft Word. The
specifications shall be clear of all comments and revision marks. The Designer
of Record shall provide one set of record specifications to the BIA, as well as a
CD, labeled in a pr