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PREFACE

The Mobile District Design Manual prescribes standard procedures
and instructions for the preparation of design docunents for
MIlitary and Civil construction projects under the direction of
the US Arny Corps of Engineers (COE), Mbile District.

The electronic format of this engineering design manual is
avail able on the Mbile District honme page.
http://ww. sam usace. armny. m | / sam en/ gui des/ DesMan/ desman. ht m

The electronic format of the manual contains multiple links. This
is done to provide the capabilities of view ng several chapters
or links throughout the manual. Additionally, |inks have been
provi ded to website addresses.

In order to acconplish this maneuvering of the electronic file,
sinmply click on the links provided.

Exanpl e: Chapter 3 is opened for viewing and this chapter refers
to another chapter located in the manual. Sinmply click the
chapter referred. (In Chapter 4, Site Wirk.). This link will take
you directly to the chapter you have sel ect ed.

To review exhibits, the same function is required. Exanple: (..as
stated in Exhibit 20-4.)

The quick use of the website is nade available with all addresses
provided in the manual. To ensure proper functioning of this
link, a web browser nust be turn on to avoid inability to connect
to the site address. dicking on such link, a “W wll appear on
the pointer indicating the link will be nade to the Internet.

In an effort to inprove this docunent the Mobile District
encour ages comrents and suggesti ons.

Poi nts of contact for comrents and suggestion are |listed bel ow.
Fax Number for all POC 334-690-2902

Al l en Harrison
Speci fi cati on Engi neer
allen.l.harri son@am usace. armny. m |

Sharron Hudson
Speci fi cati on/ EBS Coordi nat or
sharron. b. hudson@am usace. arny. ni |

Edward McLaurin
Engi neeri ng Techni ci an/ CADD
ed. e. ntl auri n@am usace. arny. m |

Ceorge V. Poiroux, P.E.
Chi ef, Project Support Section, EN Div.
geor ge. V. poi roux@am usace. army. m |


http://www.sam.usace.army.mil/sam/en/guides/DesMan/desman.htm
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CHAPTER 1

GENERAL | NSTRUCTI ON

1.1 GENERAL

The Mobile District Design Manual prescribes standard procedures and
instructions to acconplish the required design, draw ngs, specifications,
desi gn anal yses, cost estimates, and related support tasks for Mlitary and
G vil construction projects under the direction of the US Arnmy Corps of

Engi neers (COE), Mbile District.

The Statenment of Wrk (SON will provide project specific criteria and will,
in the case of all conflicts, take precedence over the standard procedures
and instructions in this Manual. The designer shall docunent any such
conflicts in witing and bring themto the imediate attention of the Mbile
District’s Contracting Oficer’'s Representative (COR) for Architect-Engi neer
(AE) designs or Project Architect-Engineer (PAE) for in-house designs.

1.2 APPLI CABLE PUBLI CATI ONS

Applicable publications are listed in the various chapters of this Mnual

Unl ess specifically stated otherwise in this Manual or the SOV the designer
shall be responsible for obtaining all publications applicable to the design
of the project. The recomended source for nmany publications is the
Construction Criteria Base (CCB) which contains CCE Technical Mnuals (TM
Architectural and Engineering Instructions (AEl), Master Pl anning
Instructions (MPl), Engineering Regulations (ER), Engineering Technica
Letters (ETL), and nost industry and government standards. The CCB resides
on Conpact Disk - Read Only Menmory (CD-ROM) and is avail able by subscription
fromthe National Institute of Building Sciences, ATTN. CCB, 1201 L Street
NW Suite 400, Washi ngton, DC 20005; tel ephone (202) 289-7800. Additiona
project specific publications and references are listed in the SOV

1.3 I NSTRUCTI ONS

1.3.1 Predesign Conference

The Project Manager (PM shall request the designer to attend a predesign
conference at the project site and to partici pate in discussions prior to
the preparation of a fee proposal and actual negotiations. During these

di scussions, all aspects of the required effort, which shall affect the
designer’s fee, will be addressed. The designer shall be furnished a draft
SOWNwhich will contain project specific design criteria and instructions.
Subsequent to the predesign conference, the designer shall receive a request
to furnish a fee proposal for acconplishing the work agreed upon during the
conf er ence.
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1.3.2 Negotiation

Negoti ati ons shall be held to insure a nutual understandi ng of the SOWand
to reach an agreement on a fair and reasonable fee. During negotiations,
the SOWshall be thoroughly reviewed and revised as necessary; and the
designer's fee proposal shall be exam ned and di scussed in detail

1.3.3 Quality Control Plan

VWhenever a design specialist is required for a particular project, it shal
be indicated in the SON Before design work comences, the designer shal
submit a Quality Control Plan as specified in the SON The QCP shall contain
nane(s) of the specialist(s) intended to be used, along with the
speci al i st's educational background, experience, and |licenses or

regi strations held.

1.3.4 Architectural Studies

Model s, perspectives, and interior/exterior color renderings necessary for a
vi sual presentation to the user shall be furnished only as specified in the
Sow

1.3.5 Charrette

The desi gner shall conduct a Charrette only as specified in the SON

Chapter 9 titled ARCH TECTURAL provi des specific instructions and references
on charrettes.

1.3.6 Energy Budget Analysis

For nost Mlitary construction projects, specific energy consunption goals
are established; and the project nmust satisfy an energy budget. The

desi gner shall perform an Energy Budget Analysis utilizing a multiple

di sci pli ne approach to consider all facets of design and construction

af fecting energy consunption. Site, architectural, structural, electrical
and nmechani cal disciplines shall all provide input to the analysis to
consi der energy-saving features. Chapter 19 titled ENERGY AND ECONOM C
STUDI ES provi des specific instructions.

1.3.7 Econom c Studies

Unl ess specifically stated otherwise in the SON the designer shall provide
econom c justification for all new designs. 1In general, the designer is
required to achi eve the nost econom cal finished product consistent with the
design criteria. Econony in every el enent of construction and desi gn should
be sought. For projects with an energy budget, only conplete building
systens, which nmeet the budget goals, will be studied.

1.3.8 Health and Safety Standards

The facilities, systens, and equi pnent design standards of the Qccupationa
Safety and Health Act, Code of Federal Regulations, Title 29, Chapter XvilI
Parts 1910 and 1926, as applicable, shall be incorporated by
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the designer into all engineering design and analyses. In addition, the

| atest versions of the Life Safety Code and the NFPA Code shall be

i ncorporated into the design. Any problemin incorporating these standards
due to conflicts with other technical criteria shall be pronptly submitted
to the PAE for resolution

1.3.9 Design for the Physically Handi capped

Unl ess specifically stated otherwise in the SON all facilities shall be
designed to be accessible to, and usabl e by, handi capped persons in
accordance with the Uniform Federal Accessi bility Standards (UFAS), American
with Disabilities Act (ADA), and NFPA Life Safety Codes

1.3.10 Topographic Surveys, Easements, and Uilities

Unl ess otherwi se specified in the SON the designer shall obtain the

t opogr aphi ¢, hydrographic, and utility surveying and mappi ng data required
to properly design the project. Chapter 5 titled SURVEYI NG AND MAPPI NG
provi des specific instructions.

1.3.11 Foundation Investigation

Unl ess otherwi se specified in the SON the designer shall obtain the
foundation investigation (including soil and rock borings, sanpling,

| aboratory testing, and pile load tests, where applicable), as well as tests
such as percolation tests for septic tanks, soil resistivity tests for
groundi ng and cat hodic protection systens and infiltrometer test for storm
wat er detension ponds. Chapter 6 titled GEOTECHNI CAL provi des specific

i nstructions.

1.3.12 Environnmental Regulatory Permts

The designer's responsibilities for environnental permts are addressed
bel ow

(a) The designer shall contact the appropriate Federal, State, |ocal,
and interstate pollution and environmental control agencies to determne the
permts required and the procedures and docunentati on necessary to obtain
them A witten record of each such contact shall be prepared and furnished
within five working days to the Project Manager with copies to all parties
i nvol ved.

(b) \Where formal docunents are required to be submtted to obtain
pernmits, the designer shall prepare all such documents and provide themin a
"ready for signature” condition. This includes necessary copies of the
pl ans, specifications, design analyses, and other required supporting
docunentation. After review by the CCE and comment incorporation, the
corrected docunents will be forwarded by the COE to the installation for
signature by the appropriate official and subm ssion to the appropriate
agency. Permt requirenents shall be ascertained and documented by the
desi gner during the Concept Design stage.
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(c) The designer shall provide the follow ng information and data for
each required permit with the Concept submttal

(1) Permtting authority (State, local, etc.).
(2) Type of permt required (construction, operation, etc.).

(3) Procedure and tinme necessary to conplete the permt
appl i cation.

(4) Fees required.

(5) Statenment that the project is covered by variances or that
permits are not required. |If a variance is required, the procedures for
obt ai ning the variance shall be provided. |If a permt is not required,
reasons and supporting justification (i.e., cite State, |ocal, and/or other
regul ati ons) shall be furnished.

(6) An evaluation of all State and/or |ocal regulations to
determine if nonitoring devices are needed. Were required, nonitoring
devi ces shall be included in the project design

(d) The designer shall provide the conpleted permt applications not
later than the Interimsubmittal or 60 days prior to the Final submttal
whi chever is earlier. Permt applications shall be ready for signature by
the appropriate official and subm ssion to the approving authority.

(e) Wth the Final submittal, the designer shall provide all
supporting docunents, plans, and specifications. The designer shall also
have acconplished the necessary coordination to obtain permt application
approval s.

1.3.13 Lessons Learned (LL)

The desi gner shall access the Mbile District Lessons Learned Database to

i nsure that problens encountered on previous projects are not repeated. The
dat abase is available on the internet fromthe Mbile District Corps of

Engi neers, Engi neering Division web page at

http://www.sam.usace.army.mil/sam/en

Fromthis page a link to the LL page may be found.

The desi gner shall performa search of the Lessons Learned Dat abase by

di scipline and |l ocation in order to extract a conplete report of details for
each problem matching the search criteria. The designer shall insure that
these problens are not repeated in the design. |In addition, the designer
shall print a Checklist Report fromthe Lessons Learned Database for each
discipline. A certification docunment shall be prepared by adding the
follow ng statement to the Checklist Report for each discipline:

"I certify that each Lesson Learned |isted hereon was reviewed by ne or

subordi nat e desi gners under ny supervision and the reconmendati ons
associated with each Lesson Learned have been followed in the design."
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These certifications nmust be signed by the regi stered engi neer or architect
responsi bl e for each discipline and included with the Final submttal

1.4 DEFINTIONS

1.4.1 Design Analysis

The design analysis is provided with each submttal. The design analysis is
a witten explanation of the project design and is expanded and revised for
each subm ssion. The design analysis contains a summary of the criteria for
and the history of the project design, including criteria furnished by the
CCE, letters, codes, references, conference mnutes, and pertinent research
The justification for each major selection and design decision shall be
clearly stated. Design calculations, conputerized and manual, are included
in the design analysis. Narrative descriptions of design solutions are al so
included. Witten material may be illustrated by diagrans and sketches to
convey design concepts. Copies of all previous design phase review comments
and the specific actions taken in response to each conment are included wth
each subm ssion of the design analysis. A separate section with pertinent
notes to the Governnment’s Construction Manager shall al so be included.
Specific requirenments for the design analysis are provided in other chapters
of this Mnual .

1.4.2 Draw ngs

Drawi ngs are a part of each submttal. The drawings in the Concept
submittal may or may not be used |later as working drawings. |In either case,
t he Concept draw ngs show all aspects of how the functional requirenments are
satisfied but are not conplicated by unnecessary detail. The Interim

drawi ngs, if required by SON are approxi mately 60% conpl et e wor ki ng

drawi ngs, which are adequately | abel ed and cross-referenced for review
Conpl et e, thoroughly checked, and coordi nated contract draw ngs are included
in the Final submttal. The drawi ngs are nade Ready- To- Advertise by the

i ncorporation of the Final review conments. Specific drawi ng requirenents
are provided in other chapters of this Mnual

1.4.3 Life-Cycle Cost Anal yses

Life-cycl e cost anal yses are engi neeri ng econom ¢ studi es which consider the
potential econonmic inpact of time on alternate systens, subsystens, and
conponents over a given life cycle. A Life-Cycle Cost Analysis provides a
means to determne the total cost of each alternate by considering not only
the initial cost of construction but also the costs associ ated with
operati on and mai nt enance over a given life-cycle. The Life-Cycle Cost

Anal ysis is devel oped in accordance with guidance provided in other chapters
of this Mnual .

1.4.4 Specifications

Qutline specifications are required for the Concept and Interimsubmttals.

Edited specifications are submitted at Final. The final contract
speci fications incorporating all previous review comments are required for
t he Ready- To- Advertise submittal. The specifications are developed in

accordance wi th gui dance provided in other chapters of this Manual
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1.5 SUBM TTAL REQUI REMENTS

1.5.1 Genera

The documents, which the designer shall turn in for each submttal, are
listed and general ly described below. Mre speci fic instructions on nunber
of copies, addressing, and other specific instructions are provided in the
Sow

1.5.2 Project Definition (10-15%

This submittal represents approximately 10 to 15% of the design effort and
shal | validate requirenents and devel op schematic desi gns.

1.5.3 Concept Design (30-35%

This submittal represents approximately 30 to 35% of the design effort and
shal | be of sufficient detail to show how the users' functional and
technical requirements will be net, indicate the designer's approach to the
solution of technical problens, show conpliance with design criteria or
provide justification for nonconpliance, and provide a valid estinate of
cost. The Concept Design consists of:

(a) Design Analysis:

(1) Design narrative, notes to Constructi on Manager, and design
cal culations for all disciplines.

(2) Energy Budget Analysis.
(3) Life Cycle Cost Analyses.
(4) CQtline specifications.
(5) Environmental permitting menoranduns
(b) Concept draw ngs.
(c) Bidding schedule.
(d) Concept cost estimate
(e) Required information and data for each required permt.
(f) Val ue Engi neeri ng.
The desi gner shall provide a candidate |list of areas to be considered for
val ue engi neering evaluation. Areas listed shall be those that appear too

costly due to design restraints placed on the designer by the project
criteria and COE gui dance and specifications
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1.5.4 InterimDesign (50-65%

This submittal, if required, is primarily to insure that funding limtations
are not being exceeded and that the draw ngs, specifications, design
anal ysis, and cost estinmate are proceeding in a tinely manner and that the
design criteria and previous review conments are being correctly
interpreted. The Interim Design consists of:

(a) Design Analysis devel oped to approximately 60% conpl etion

(b) Approxi matel y 60% conpl ete draw ngs

(c) Detailed cost estinmate devel oped to approxi mately 60% conpl eti on

(d) Annotated Concept review coments.

(e) Conpleted permt applications (if an Interimsubmttal was not
required, the conpleted pernmt applications are required 60 days prior to
the Final submttal).

1.5.5 Final Design (unreviewed 100%

This submttal represents a 100% conpl ete design with the exception of the
i ncorporation of any review conents resulting fromthe review of the
submittal. The Final Design consists of:

(a) Design Analysis with all itens |00%conmplete. It shall include
al | backup material previously submitted and revi sed as necessary, al
design calculations, all explanatory material giving the design rationale
for any design decisions which would not be obvious to an engi neer review ng
the Final drawi ngs and specifications, and conplete notations for
Constructi on Manager.

(b) 100% conpl ete draw ngs.

(c) Specifications. Final edited specifications including the
contract front-end.*

(d) Bidding schedule and an Expl anation of Bid Itens. (See Chapter 3
for exanples.)

(e) Detailed 100% conpl ete cost estimate.
(f) Annotated Interimreview coments.
(g) Lessons Learned Certification for each discipline.

(h) Al supporting docunentation required for permt application
approval s.

1.5.6 Ready-To-Advertise

This submttal represents a 100% conpl ete design including the conplete
i ncorporation of all review conments resulting fromthe review of the Final
submi ttal
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* NOTE: The contract front-end (boiler plate) will be conpleted by the
District Specification Unit (EN-DW and forwarded to the AE for inclusion in
the Final Design Submttal.
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CHAPTER 2
PRESENTATI ON OF DATA

2.1 GENERAL

2.1.1 Standards for Data Presentation

Al'l designers associated with a project and the devel opnent and revi ew of
draw ngs, specifications, and other data are required to use this Manual .
Unl ess specifically noted in the Statement of Work (SOWN, the standards
contained within shall be used for the preparation of all docunents.

2.1.2 Docunent Format and GCui delines

Al'l docunents shall be legible and clearly expressed. The Standard format
of presentation for many docunents is described herein. Each required
docunent to be submtted shall be adequately titled and dated and show t he
stage of the submttal clearly marked on the cover sheet. Pages within a
section or chapter of a docunent shall be consecutively nunbered and i ndexed
so that specific information can be easily | ocated.

2.2 APPLI CABLE PUBLI CATI ONS

TR- CADD- 99 Tri-Service Manual -Part 2-A/ E/ C CADD St andar ds
ER 1110- 345- 700 Engi neering and Design - Design Analysis
2.2.1 | NTERNET
The Mobile District Engineering Division hone page, provides links to Design
Qui des, Design Manual, Design Analysis and to the Tri-Service Manual. The

hone page address is:

http://www.sam.usace.army.mil/sam/en/en.htm.

2.3 SUBM TTAL REQUI REMENTS

This section covers the designers’ deliverables for all submittals. Al
instruction shall be followed unless specified in the Statenment of Wrk.

2.3.1 Project Definition, Concept, and Interim Submttal

The foll owi ng guides apply for Project Definition Submttal (10-15%,
Concept Submittal (30-35%, and Interim Submittal (50-65%. Al documents
shall be 8 ¥¥ x 11", bound and two-si ded copies. Design Analysis, Bidding
Schedul e, Cost Estimate, etc. Al drawi ngs at these submttals shall be
hal f si ze.

2.3.2 Final Submttal (unreviewed 100%

This submttal represents a 100% conpl ete design for the purpose of review
bef ore the Ready-To-Advertise submttal. The final submittal shall
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be bound and full size, 22" x 34" black line prints. Half size 11" x 17
prints may be submitted if specified in the Statement O Wrk (SON. See
Chapter 3, SPECI FI CATIONS for the Specification requirenents.

2.3.3 Ready-To- Advertise (RTA) Revi ewed (100%

This submittal represents a 100% conpl ete design to include all coments
resulting fromthe Final unreviewed submttal. Draw ngs shall include the
solicitation nunber, file nunber and date. This will be provided with the
final review comments. The RTA drawi ngs shall be subm tted unbound on full
size 22" x 34" vellum or paper sheets. CADD (Conputer Aided Drafting
Design) files and CAL (Computer Aided Language) files shall be submtted at
this submttal and as described in the SON RTA subnmittal nust be
acconpanied by a report. See Exhibit 2-4. See Chapter 3, SPECIFI CATI ONS for
t he Ready- To- Advertise submttal.

2.3.4 CAL FILE CREATI ON AND SUBM TTALS

CAL files shall be half size plots and may need to be rotated 90 degrees.

See http://www.sam.usace.army.mil/sam/en/quides/cadd/cals/cals.html for CAL fil es creati on and
downl oads. Phone EN-DW Ed McLaurin 334-690-2646 for assistance.

2.4 DOCUMENT REVI EW AND COORDI NATI ON

The desi gner shall check and coordi nate each submttal for om ssions,
repetition and resolve conflicts. The designer shall prepare the draw ngs
and specifications with the expectation that the construction contractors
shall be able to conplete construction w thout any additional assistance or
i ssuance of nodifications to correct design deficiencies. Coordination
anong di sci plines and between draw ngs and specifications is essential.

The gui de specifications contain design informati on as notes to the
designer. These notes include restrictions and gui delines on the sel ections
of materials and of construction methods and may include details and infor-
mation that nmust be shown on draw ngs. The designer shall coordinate these
notes, draw ngs and other submittal data with the gui de specifications.

2.5 DRAW NGS

2.5.1 CADD Standards and Nami ng Convention

Al'l drawi ngs shall be created using CADD nethods in the |atest version of
M croStation or AutoCAD as specified in the SON Al synbol ogy for CADD
files shall be in accordance with the | atest version of the A/E/C CADD
Standards. The Term “Synbol ogy” neans | evel /Il ayer |ine weight and style,
nanes, color, fonts. CADD features not addressed in the A/E/ C CADD
Standards shall conformto normal drafting standards.

The CADD standard file nam ng convention shall be as described in the Tri-
Servi ce Manual Part 2 A/E/C CADD Standards, Chapter 2 Figure 9. This shall
i nsure proper nam ng and tracking of the project files within the Mbile
District.
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2.5.2 Draw ng Package Assenbl age

The sequence of a typical design package is shown in the Tri-Service Mnual
Part 2 A/E/ C CADD Standards, Chapter 2.

2.5.3 Drawing Titl e Bl ocks and Borders

The Mobile District PAE will specify the project title and location. The
drawing title assigned by the designer should clearly define the information
contained on that sheet. Al title block information nmust be as conplete as
possi bl e for each submittal. See Exhibit 2-2.

Drawi ngs that are required For Information Only

2.5.4 Drawi ng Layout

Drawi ngs shall be prepared so they present conplete information, void of
unnecessary wasted space, duplicate notes, and repetitive details. Standard
details not applicable to the project shall not be shown. Details of
standard products, which are adequately covered in the specifications, shall
not be included on the drawi ngs. Draw ngs shall be detailed to the extent
that an accurate estimate can be prepared. Drawings are required to neet
all drafting standards to insure clarity and legibility when reduce to half
size. Al details shall be titled. Legends, synbols and lists of

abbrevi ati ons shall be placed on the drawings so their nmeaning is clear.

2.5.5 Drawi ng Fonts and Scal es

Only standard fonts, described in the Tri-Service Manual Part 2 A/E/ C CADD
St andards, Chapter 3, G aphic Concepts, Table 13, are allowed in the
creation of CADD files. Preferred text usage shall be font # 1 “WrKking”
for McroStation and “Romans” for AutoCAD. No fonts created by third
parties or the designer are permtted. Font Mnotext (AutoCAD) and Font #O0
(McroStation) are not permitted. (This is an exenption to the A/E/ C CADD
St andards.) Draw ngs, when plotted to full size, shall use a m ni numtext
hei ght of 3/16 inch.

The Tri-Service Manual Part 2 A/E/ C CADD Standards, Chapter 3, Table 15, and
descri bes standard draw ng scal e using Metric and English Standards.

2.5.6 Drawing Standard Lines Styles and Wdths

Al CADD file graphics, line weights and styles, shall be standardi zed using
the Tri-Service Manual Part 2 A/ E/ C CADD Standards, G aphics Concepts
Chapter 3, Tables 9, 10 and 11.

2.5.7 Drawi ng Cross Referencing

Cross-referencing for sections and details shall be based on the sheet
reference nunber in accordance with Exhibit 2-3.

2.5.8 Special Requirenents

The submittal requirenments for each design stage are listed el sewhere in
this manual and shall determ ne the appropriateness of the follow ng:
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2.5.8.1 Location of Project Elenents

To facilitate the location of project elements and the coordi nation of the
drawi ngs, all plans with colum grids shall indicate a colum line or
planning grid. Al floor plans (except structural) shall show room nunbers.

2.5.8.2 Conposite and Key Pl ans

VWhen plans of large buildings or structures must be placed on two or nore
sheets to maintain proper scale, the total plan shall be placed on one sheet
at a smaller scale. Appropriate key plans and match |ines shall appear on
segnment ed drawi ngs. Key plans shall be used to relate |arge-scale plans to
total floor plans and individual buildings and compl exes of buildings. Key
pl ans shall be placed in a convenient |ocation and shall indicate
represented plan area by crosshat chi ng.

2.5.9 For Information Only Draw ngs

VWhen drawi ngs from previous contracts are deened necessary for information
pur poses only, the words "FOR | NFORVATI ON ONLY" shall be printed in bold
letters imedi ately above the title block or as near thereto as practi cal
The original title blocks shall not be changed. For filing and sequenti al
purposes, a Mobile District file nunber for the new project shall be printed
inthe margin below the title block. See Exhibit 2-2.

Drawi ngs that are required for information only where CADD files are not
avai | abl e shall be scanned. File nunbers are not required on these

drawi ngs, however each, for information only drawi ng, shall be specifically
listed in the index of drawi ngs using the original title and whatever unique
nunbering systemused originally.

2.5.10 Drawi ng Anendnents and Change Orders Revi sions

The designer may be involved in two types of draw ng revisions - amendnents
during the advertisenent or change orders after a contract is awarded. Al
designers are responsible for preparing anendnments and change orders. See
Exhi bit 2-2. Designer shall insure that the |atest contract drawing files
are used when preparing amendnents and/or change orders. Contract draw ng
files to be used for preparation of anendnment and/or change orders shall be
obt ai ned from Ed MLaurin (334)690-2646.

2.5.10.1 Fl aggi ng Drawi ng Revi si ons

Al Amendnents and Change Order revisions shall be flagged by a “teardrop”
synbol . The desi gner shoul d use sound judgnent concerning the |ocation of
the “teardrops”. The “teardrop” synmbol should be portioned adjacent to the
change or revision with the tip of the teardrop placed towards the detail

pl an, section or diagram Each “teardrop” synbol shall also be sequentially
nunbered with 1, 2, 3, etc. |If the drawing has not been previously revised,
then all changes shall be given a letter "A" within each "teardrop"” synbol
If the drawi ng has been revised, the next revision letter shall be used
within the "teardrop"” shall be a “B” etc. The third change to this draw ng
woul d be flagged with "C'" "teardrops". The total nunber of teardrops for
the revision and a short description shall be placed in the revision bl ock.
See Exhibit 2-2.
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2.5.10.2 Del eted Draw ngs

VWhen necessary to renove a drawi ng froman exi sting advertised/ awar ded
contract package, the index drawi ngs shall be flagged with a “teardrop”
synbol on the line of that particular drawing. A line drawn through the
listing for that drawing with the word "Del eted" inserted at the end of the
title. The "Revisions" block of the index sheet should al so be flagged and
the deletion noted. See Exhibit 2-2.

2.5.10. 3 Added Draw ngs

VWhen drawi ngs are added to an existing advertised/ awarded contract project,
a “teardrop” shall be placed on the Index of Drawi ngs sheet and adjacent to
t he added drawi ng. The new draw ngs shall use the existing nunbering
convention with the suffix "A/" "B," etc., added to the file nunber. When
the new drawing foll ows the | ast existing drawi ng, the next sequential file
nunber shall be used w thout a suffix.

2.5.10.4 Repl aced Dr awi ngs

VWhen draw ngs supersede originals, the file nunbers on the replaced draw ngs
shall match exactly the file nunbers of the originals, with one exception.

A ".1" shall be added to the end of file nunmber. A" .2" if replaced a
second tinme, etc. An Exanple of the replacenent of an original draw ng, the
nunber before the replacement is EG-123-5 and after replacenent EG-123-
5.1. The Index of Draw ngs shall be revised to reflect these changes. The
replaced drawings title block shall have the sanme information as the
original drawing and include a teardrop synbol adjacent to the title bl ock.

2.5.10.5 Drawi ng Revisions on CADD

The desi gner shoul d take special precaution to keep his drawing CADD fil es
up-to-date to reflect the | atest revision whether by anendment or change
order. No matter how often a CADD drawi ng data i s changed the CADD file
nane shall remain the sane as the original CADD file.

2.5.11 CADD File Submttals and For mat

Al'l CADD Drawi ngs shall be submitted in AutoCAD or McroStation as specified
in the SON Draw ngs shall also be submtted as half size CAL files as
described in Chapter 2 paragraph 2.3.4 of this manual. The Tri-Service
Manual Part 2 A/ E/C CADD Standards, Chapter 7, Delivery Media and For mat
provides all requirenments for deliverables of CADD files.

Al CADD files, RTA amendnents and change-orders, shall be submitted
on one of the follow ng nedia.

Conpact Disc Read Only Menory CD-ROM Using "Copy" conmands.

FTP (File Transfer Process) Site: ftp://ftp.sam.usace.army.mil

NOTE: This is only to be used upon approval from Engineering D vision.
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2.6 DESI GN ANALYSI S

2.6.1 Media and For mat

The design analysis shall be printed on 8 ¥4 x 11" paper except when |arger
paper 11" x 17" folded to 8 ¥¥ by 11" as fold-out is required for graphs or
speci al cal cul ation forns.

2.6.2 Organi zation

The design analysis shall be in a sequential binding order and bound under a
cover indicating the nane of the facility. The title page shall carry the
designation of the submittal. The conplete design analysis presented for
final review with specifications and draw ngs shall carry the designation
"FI NAL DESI GN ANALYSIS" on the title page.

2.6.3 Design Cal cul ati ons

The design cal cul ations shall be presented in a formincorporat ing a title
page and index for each volunme. Wen they are vol um nous, they shall be
bound separately fromthe narrative part of t he design analysis. A table of
contents, which shall be an index of the indices, shall be furnished when
there is nore than one volunme. The source of |oading conditions, sketches,
Suppl ement ary graphs, formulas, and references shall be identified.
Assunptions and concl usi ons shall be explained. Calculation sheets shal
have dates and nanes of the persons naking the cal cul ati ons and checkers.

2.6.4 Automatic Data Processing Systens (ADPS)

VWhen ADPS are used to perform design cal cul ations, the design analysis shal
i ncl ude descriptions of the conputer prograns used and copies of the ADPS
i nput data and output sunmaries. An index and a description of the
conput ation performed shall precede each set of conputer printouts. |If
several sets of conputations are submtted, a general table of contents in
addition to the individual indices shall acconmpany them The description
for an ADPS printout, shall include the follow ng:

(a) Explain the design nethod, assunptions, theories, and formnul ae.

(b) I'nclude applicabl e diagranms, adequately identified.

(c) State exactly the conputation performed by the computer.

(d) Provide all necessary expl anati ons of the conputer printout format
synmbol s, and abbrevi ati ons.

(e) Use adequate and consi stent notati on.

(f) Provide sufficient information to permt a check of the results.

2.7 SPECI FI CATI ONS

For preparation of Specifications; See Chapter 3 of this nanual
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2.8 COST ESTI MATES

For preparation of Cost Estimates; See Chapter 18 of this nanual

2.9 BORING LOGS AND TEST DATA

Boring |l ogs and | aboratory test data shal
Port abl e Docunent Format (PDF) files.
addi tional requirenents.

be provided in Adobe Acrobat
See Chapter 6 of this manual for
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SECTION AND DETAIL CROSS REFERENCES

THE FOLLOWING SECTIONING AND DETAILING CONVENTIONS WILL BE USED ON
ALL WORKING DRAWINGS:

SECTION SYMBOLS:

A _— OR ,

A-11A-3

& ~3 |

SUBTITLE FOR SECTION VIEW (TYPICAL SECTION LETTER AND SCALE).

SECTION /A

SCALE: 1/4"=1-0" 'Aib-s

&

d

DETAIL SYMBOL:

SUBTITLE FOR DETAIL (TYPICAL DETAIL NUMBER AND SCALE).

DETAIL oy

SCALE: 1/74"-1-0" A-1|A-3

@ o
NOMENCL ATURE :

(@ - SECTION OR DETAIL IDENTIFICATION (NUMBERS FOR DETALS, LETTERS
FOR SECTIONS).

(2 - SHEET NUMBER FROM WHICH SECTION OR DETAIL IS TAKEN.
(3 - SHEET NUMBER ON WHICH SECTION OR DETAL IS DRAWN.
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RTA REPORT

LIST OF DRAWINGSAND SPECIFICATION SUBMITTED

From: Date:

Project Title:

Project location:

Metric or English

CADD File Name Titles
and/or SPEC. Number

Page of
EXHIBIT 2-4
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CHAPTER 3

SPECI FI CATI ONS

3.1 CGENERAL
3.1.1 Purpose
The chapter provides gui dance for the preparation of contract specifications.
Questions relating to this guidance should be directed to the Mbile District
Proj ect Support Section (EN DW:
Fax No. (334) 690-2902, Tel ephone No. (334) 694-4023.
Mai |l i ng address is:
U S Arny, Corps of Engineers, Mbile D strict
CESAM EN- DW
P. O Box 2288
Mobi | e, Al abama 36628-0001

3.1.2 Autonmated Specifications

The Mobile District has adopted the use of SPECSI NTACT software which has
devel oped an aut omated specification system Designers are required to
prepare specifications using this automated system This software is

avai |l abl e on several sites |located on the I NTERNET. The foll ow ng Internet
addresses contain the necessary software, hel p manuals, and Corps of Engineers
(CEGS) (uide Specifications.

SPECSI NTACT SOFTWARE SUPPORT UNI T Hone Page
http://www-de.ksc.nasa.gov/specsi ntact/

CONSTRUCTI ON GUI DE SPECI FI CATI ONS - HUNTSVI LLE
http://www.hnd.usace.army.mil/techinfo/index.htm

Updates to the CEGS are done on a quarterly basis. The Mbile D strict home
page is the only address which contains both CEGS CGui de Specifications and
Mobile District specific @uide Specifications which are required for use. The
internet address for Mbile District Hone Page is:

http://www.sam.usace.army.mil/sam/en/en.htm

*NOTE: It is suggested that users review the User’s Quide Manual prior
to preparing specifications.

Shoul d t he desi gner have any questions concerning the SPECSI NTACT process,
contact the Mobile District representative at, (334) 694-4023; FAX (334) 690-
2902 at the Mobile District Ofice or the SPECSI NTACT Support Unit at

(407) 867- 8800.

Upon accessing the Internet hone page for the Mbile District, a list

cont ai ni ng CEGS gui de specifications and a separate |list containing Mbile
District specific guide specifications will be shown. These lists provide a
di vi si onal break down for the guide specifications. In order to retrieve the
requi red gui de specifications, click on the division in which the
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specification is located (i.e., Dvision 2; Section 02220 - Denmolition). A
list of sections within the selected division are then presented. dick on
t he desired gui de specification(s) and downl oad the file(s). It should be
noted the files downl oaded fromthe Internet are in a zi pped format.
Speci fi cati ons downl oaded fromthe hone page are in a conpressed (zi pped)
format. In order to mani pul ate and use these files, unzip themprior to
opening the file for use.

3.1.3 Scope

The designer is responsible for the accurate preparation and coordi nation of
the technical specifications. EN-DWw Il prepare the non-technical portion of
the specifications (i.e., boiler plate or front-end) using input provided by
the designer. A though ENNDWw Il prepare the Special Contract Requirenents,
the designer will be expected to furnish pertinent information of which EN DW
m ght ot herwi se be unaware for inclusion in the Special Contract Requirenents.
Exanpl es of this information are listed in the paragraph titled AIDS TO
ADVERTI SI NG

3.1.4 Qality of Wirk

Speci fications prepared by the designer nust be accurate, clear, and precise
and should not be subject to interpretation. The specifications will be
specific, free of anbiguities, and well coordinated with the draw ngs. The
desi gner shall be solely responsible for insuring the rel evancy and accuracy
of cross-references between technical sections of the specifications.

3.2 QUTLI NE SPECI FI CATI ON

The desi gner shall submit an outline specification with the Interim Designs.
The outline specification will summarize and describe the various types of

construction, list those specifications that have been selected for use, and
provi de a description of any specifications which nust be devel oped for the
project. Exhibit 3-1 provides an exanple of a typical outline specification

3.3 TECHNI CAL SPECI FI CATI ONS

3.3.1 Cenerating Original Specifications

Desi gner devel oped original specifications may only be used when CEGS or
Mobile District specific specifications are not available. The origina
speci fications nmust match the CEGS specifications in format and docunent
arrangenent .

(a) Functional or Descriptive Specifications "Functional or
descriptive specifications” are nornmally prepared using industry standards,
manuf acturer's data, and other available information. These specifications
wi Il be devel oped by listing paraneters, mnethods, techniques and ot her
requi rements that several manufacturers can satisfy. These specifications
will list the essential features, requirenents, mninmumfunctions, and ot her
factors to clearly indicate the type and quality of iten(s) required.

Speci fications shoul d not be devel oped around a single manufacturer

(b) Sole Source Specifications Specifying by "Brand" or
"Manufacturer's” Nanme is to be avoi ded. The use of trade nanes and proprietary
items and the drafting of a specification by adopting a manufacturer's
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description of a particular article or procedures will be avoided. There nay
be instances, however, when only one manufacturer's product will satisfy job
conditions. For exanple, in rehabilitation work, updating a particul ar piece
of existing mechani cal equi pment may require new parts fromthe manufacturer
of that particul ar piece of equipment. In these case, specifying the "Brand"
or "Manufacturer's" name woul d be acceptabl e provided that "Sol e Source
Approval " is received from higher authority. To receive approval, the

desi gner shall provide witten "Sole Source Justification”™ to the Mbile
District Project Manager. This justification should be prepared and presented
as early in the design process as possible since approval usually takes

consi derable time. The designer should understand that specifying by "Brand"
or "Manufacturer's" name is the exception, not the rule, and should be avoi ded
if at all possible.

(c) "O Approved Equal" Specifications Experience indicates that a
"trade name or approved equal” description is appropriate only as a | ast
resort and should be used with great care and discretion. The project file
wi Il be docunented to explain the necessity for using this approach in each
instance it is used. Further, where the "trade nanme or approved equal "
approach is used, the contract provisions will include those salient features
of the itemor itens specified upon which equality will be determ ned.

3.3.2 Ceneral Odering Procedures

The desi gner shall downl oad specifications two tines. Sonetine between design
start and the concept design stage, the designer shall downl oad specifications
for use in project fornulation and design. These specifications are to be
reviewed by the designer prior to starting the preparation of drawi ngs. These
speci fications shall be USED ONLY AS A REFERENCE in the design of the project,
and shall NOT BE USED in preparation of the marked-up rough draft

speci fications. Wen drawi ngs are approximately 65% conpl ete, the designer
shal | downl oad a new set of specifications. These specifications will be used
to devel op project specifications for the final design submttal

3.3.3 Tailoring and Coordi nati on of Specifications

(a) Each specification used in the preparation of project
specifications will be tailored to fit the requirements of the project. Were
nunbers, synbols, words, phrases, clauses, or sentences are enclosed in
brackets [ ], a designer's choice or nodification nust be made. Applicable
requirements shall be edited only to the extent allowed by these designer
choi ces. The designer shall exercise care in making the choice or
nodi fi cation. \Were blank spaces are provided for insertion of data or text,
t he designer shall insert the appropriate data or text. Were entire
par agraphs are not applicable, they nust be del eted. Wen necessary to add
requi rements, they nust be consistent with the other requirenents of the
speci fication and nmust not unnecessarily restrict products that can be
furnished. Prior to marking up each specification for the final design
submittal, the designer shall review all notes attached at the begi nning of
t he specification

(b) Each specification used in the preparation of project
speci fications rmust be coordinated with other specification sections included
in the project and with the project drawi ngs. Duplication of requirenents in

ot her sections or on the drawings will be avoided. Cross-referencing of

requirements will be done only when necessary to avoid m sunderstanding. |If
the specification states "as shown" or simlar wording, the requirenment mnust
be shown on the drawings. |If the drawi ngs reference the specifications, the
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speci fication must cover the reference. |If a specification references another
specification, the referenced specification nust be included in the project.
The desi gner shall insure that specifications and drawi ngs are properly used ;
specifications to establish requirements such as quality and workmanshi p, and
drawi ngs to establish requirenents such as |ayouts and di mensi ons.

3.4 FINAL DESI GN

3.4.1 100% Unrevi ewed Subm ttal

Mar ked- up specifications for final revieww ||l not be accepted. The designer
shal |l submit specifications at the 100% Fi nal Submittal Design review stage in
accordance with the requirements of the SON(Statenent of Wrk).

3.4.2 Ready to Advertise (RTA)

(a) Following the 100% Final Submittal Design review, the specification
with review corments will be returned to the designer. The
desi gner shall incorporate the comrents into the specifications and
prepare the final, canera-ready, hard copy specification utilizing
aut omat ed specification techni ques (SPECSI NTACT). The
specifications will not be stapled or have hol es punched. They
will be in single page copy one side only; two-sided or bound
copies will not be acceptable. The final hard copy and a CD disc
version in SGW (SPECSI NTACT) format shall be submitted. The cover
sheet and notes to the specification witer (if applicable) shall
be del et ed.

(b) The RTA report shall be included in the subm ssion of the 100%
Final Submittal listing all specifications included in the project.
(See Exhibit 3-11)

(c) Automated reports obtained fromthe SPECSI NTACT program shall be
included in addition to the RTA report being submtted. The
reports to be generated and submtted are as foll ows:

Section Verification — Cross checking process to verify any
section referred actually exist as part of the project.

Bracket Verification — Cross checking process to verify all
bracket fields have been edited and/or del eted.

These reports should reflect no di screpanci es found.

3.5 | NSTRUCTI ONS FOR PREPARI NG RTA AUTOVATED SPECI FI CATI ONS

3.5.1 Standard For mat

The designer shall utilize the SPECSI NTACT fil es downl oaded fromlInternet to
prepare the final, canera-ready, hard copy specifications. The follow ng nust
be used.

(a) Top Margi n: 1 inch
Bott om Margin: 1 inch
Left-hand Margin: 1 inch
Ri ght - hand Margin: 1 inch
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(b) Courier 10 pitch (small elite). (Large Oversize fonts will not be
accept ed.

(c) Speci fications shall be presented in Letter quality.

(d) Left justification turned on

(e) Right justification turned off.

(f) W dows and orphans protection turned on

(9) Page nunbering footers set to allow the conputer to automatically

nunber the pages consecutively with the section nunber included
when the docunment is printed. (Exanple: 03301-1, 03301-2, 03301-3,
etc.) The SPECSI NTACT programw || automatically generate this
functi on.

(h) Hard returns placed only at the required locations (i.e., at the
end of the paragraphs) to allow the text to word-wap. Hard returns |eft
after each line in tables and fornms to prevent word-w apping and retain the
correct text fornmat.

3.5.2 Automated Submittal Register

The Submittal Register will be produced using the automated generation
procedures found in the SPECSI NTACT software commands. Exhibit 3-9 provides an
exanpl e of a Submittal Register generated using the autonmated procedures.

3.6 AIDS TO ADVERTI SI NG

3.6.1 Cenera

In addition to the drawi ngs and specifications, the designer is required to
furnish certain "Aids to Advertising”. These aids are discussed bel ow and
wi Il be furnished as indicated.

3.6.2 Aids Required with the Final Design Submtta

(a) Resunme of Woirk The designer shall furnish a "Resunme of Wrk"
statement. This will be a brief witten description of the work invol ved and
will include a listing of approximate quantities. The project title and
| ocation, including the Cty/Base, State and County will be furnished. The
construction cost range will be selected fromthe ranges |listed bel ow and
i ncluded at the end of the resune.

| ess than $25, 000

bet ween $25, 000 and $100, 000

bet ween $100, 000 and $250, 000

bet ween $250, 000 and $500, 000

bet ween $500, 000 and $1, 000, 000
bet ween $1, 000, 000 and $5, 000, 000
bet ween $5, 000, 000 and $10, 000, 000
over $10, 000, 000

Exhibit 3-2 is an exanpl e of an acceptabl e "Resune of Wbrk".



(b) Estimate of Construction Time The designer shall furnish an
estimate of the time to construct the project. Consideration will be given to
construction contractor procurenment of materials and any associ ated "l ead"
time, sequence of construction, anticipated climatic conditions to be
encount ered during construction, etc. Rationale will be included to back up
the designer's estimated construction tine.

3.6.3 Aids Required with the Ready to Advertise (RTA) Submtta

Al aids required with the RTA submittal nust be furnished on fl oppy
di sks i n SPECSI NTACT (SGW.) file format.

(a) List of Drawings An exanple of a "List of Drawi ngs" is included
as Exhibit 3-3. The list of draw ngs consists of file nunbers, the |atest
date, and the drawing titles. Drawing Titles entered on the List of Draw ngs
must match exactly the titles on the individual draw ngs.

(b) Bi ddi ng Schedul e An exanpl e of a typical "Bidding Schedule" is
shown in Exhibit 3-4. A "Bidding Schedul e contai ning Options” is shown in
Exhi bit 3-5. The designer is advised that the bidding schedul e nust be
coordinated with the Mdbile District Cost Estimating Branch and with EN DW
Payment paragraphs within the technical specifications are no |onger required.

Unit price bid itenms shall only be used when the quantity of work required
coul d vary when constructing the project. Lunp sumbid itens are preferred,
however, unit price bid itenms may be required on certain types of work. Bid
items identified in the bidding schedule shall be suppl enmented by the

Expl anation of Bid Itens.

Expl anation of Bid Itens shall clearly specify the work that wll be paid for
under each bid item For unit price bid itens, the explanation shall also

i ncl ude the nethod of neasurenent that will be used as a basis for payment.
The net hod of measurenent for paynent shall be very specific and conplete.

Expl anation of Bid Itens shall be submtted along with the bidding schedul e at
final and RTA design stages. Exanples of "Explanation of Bid Itens" are
|ocated in Exhibit 3-6 and 3-7.

(c) Table of Contents The designer shall prepare and subnmit a "Table
of Contents". An example is included as Exhibit 3-8.

(d) Li st of Governnent-Furni shed Equi prent , includi ng description
wei ght, size, quantities, and approxi mate value, if applicable.

(e) I nformati on Concerning Sal vageable Material , if applicable

(f) Speci al Provisions Covering Unusual Situations, i.e., interface

probl ens, outages, security and/or safety requirenments, storage area,
constructi on sequences and phasing requirement (if applicable), access to
site, early conpl etion dates, etc.

Any questions concerning the above-listed submttals should be directed to EN
DWfor resolution

3.7 AMENDVENTS AND CHANGE ORDERS

Fol I owi ng the Ready to Advertise submittal by the designer, the project wll
be advertised for construction. During the advertisenent period as
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di screpanci es, oversights, om ssions, and other changes surface, the designer
will be required to prepare affected drawi ngs and specifications for
amendnent. Simlar changes may al so be required to be perforned by the

desi gner during construction in the formof Change Orders. Anmendnents and
Change Orders shall be structured in the format specified bel ow

3.7.1 Specification Revisions

When specification revisions are necessary, the designer shall mark-up the

exi sting advertised specification in red pencil to reflect the revisions and
submit the marked-up pages to ENNDWfor final typing and preparation. |If an
entire new section is to be added to the project, the designer shall prepare
the section in final electronic format and subnit it for issuance with the
amendnent or change order. A typed listing of all revised specification pages
and/or sections will also be submtted.

3.7.2 Specification Revision on PC

The desi gner shall not make amended page changes using the word processor

The desi gner shall submt only marked-up hard copy pages. |If entire sections
are revised, a word processor may be used and a SPECSI NTACT version of this
section provided on floppy disks along with a final typed hard copy version
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EXAMPLE

QUTLI NE SPECI FI CATI ONS
FOR
MOTOR REPAI R SHOP
FY 95, LINE I TEM 289
FORT RUCKER, ALABANA
SECTI ON 6

ELECTRI CAL

1. The facility will be fed by a 112-1/2 kVA, 3-phase, 12470Y to 208Y/ 120-
volt, pad-mounted transformer. Primary cable (15 kV) will extend underground
froman existing pole on X Street to the transforner. The secondary service
wi Il extend underground fromthe transformer to the neter |ocation on the
north side of the buil ding.

2. Power and lighting distribution will be froma 208-volt, 3-phase, 4-wire
circuit breaker main panel board | ocated in the Mechani cal and Equi pment Room

3. Cenerally, interior lighting will be of the fluorescent type utilizing
40-watt rapid-start |anps and | owenergy ballasts. Exterior lighting on the
building and in the parking area will be, respectively, 150-watt and 400-watt
lum naries with high-pressure sodiuml anps.

4. Speci al systens or designs to be provided: Lowvoltage swtching: d ass
I, Div. 1, &. D hazardous classification for the garage area per the NEC

5. Automatic fire detection systemw || provide supervised fire al arnms of
t he noncoded type. A public address systemw ||l be provided for the working
bays and parki ng areas.

6. SPEC LATEST
NUMVBER TITLE DATE
16370 El ectrical Distribution System 01/93
Aeri al
16375 El ectrical Distribution System 11/ 92
Under gr ound
16415 El ectrical Work, Interior 08/ 96
16721 Fire Protection and Al arm Systens 05/ 99
16760 I nt er communi cati ons System 04/ 89
Exhi bit 3-1



RESUME OF WORK

The site of work is located in Okal oosa County, Florida, at Eglin Air Force
Base, and includes the follow ng principal features and approxi mate
gquantities:

(a) Construction of a gymmasi um cont ai ni ng approxi mately 10, 000 square
feet of floor space, consisting of concrete floor slabs, concrete frane,
concrete frame, concrete masonry unit walls, open-web steel joists, steel deck
and built-up roofing. Interior work includes plunbing, heating, air
conditioning, and electrical work. Gymasiumto be furnished with
m scel | aneous gymasi um equi pnent .

(b) Gas line - 500 feet of 1-1/2 inch pipe.

(c) Water line - 400 feet of 3-inch pipe; 3-inch gate val ve;
connection to existing 10-inch line.

(d) Sanitary water - 285 feet of 6-inch pipe; 1 manhole
(e) Sprigging - 1.6 acres.

(f) Landscapi ng for the gymasi um bui | di ng.

(9) Exterior electrical work.

(h) C earing and grubbi ng, including renoval of portable wooden
bl eachers (16" X 74') - 2.9 acres.

(i) Uncl assified excavation - 1,500 cubic yards.
(j) Uncl assified borrow - 500 cubic yards.

(k) 1-1/2 inch flexible pavenent, including tack and prinme coats and
7-1/2 inch stablized aggregate base course - 700 square feet.

(1) 4-inch concrete sidewal k - 500 square yards.
(m 6-inch asphalt concrete curb - 50 linear feet.
(n) Precast concrete bunper curbs - 13 each

(0) 4-inch painted stripes - 150 linear feet.

(p) St orm Drai nage System - 6-inch pipe - 72 linear feet
8-inch pipe - 200 linear feet
10-i nch pipe - 58 linear feet

The cost of this work is estimated to be between $1, 000, 000 and $5, 000, 000.
Construction duration for this project is estimated to be 360 days.

Exhibit 3-2



FI LE NO. LATEST DATE

HOW 102- 1 February
HOW 102- 2 February
HOW 102- 3 February
HOWM 102- 4 February
HOWM 102- 5 February
HOWM 102- 6 February
HOW 102- 7 February
HOWM 102- 8 February
HOW 102- 9 February
HOW 102- 10 February
HOW 102- 11 February

1999

1999

1999

1999

1999

1999

1999

1999

1999

1999

1999
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Bl DDER S NAME:

DACACL- 99- R- 0011

Bl DDI NG SCHEDULE

Item Esti nmat ed Uni t Esti nmat ed
No. Descri pti on Quantity Uni t Price Anount
1. Aircraft 1 JOB XXX

Mock- up.

2. Exterior Lighting. 1 JOB XXX

3. Wat er Supply. 1 JOB XXX
TOTAL | BID

BS -

Exhi bit 3-4



DACAO1-99- R- 0011

NOTES FCR BI DDI NG SCHEDULE

NOTE NO 1. To better facilitate the public bid opening process, al
nodi fications to bids are to be submtted on copies of the |latest bid schedul es as
published in the solicitation or the |atest anendnment thereto. 1In |lieu of
i ndicating additions/deductions to bid itens, all bidders should state their
revised prices for each item The conpany nane shoul d be indicated on the face of
t he bi ddi ng schedul e to precl ude bei ng m spl aced.

NOTE NO 2. Bidders nmust insert a price on all nunbered itens of the
Bi ddi ng Schedule. Failure to do so will disqualify the bid.

NOTE NO 3. If a nodification to a bid is submtted and provides for a |unp-
sum adj ustnent to the total estimated cost, the application of the | unp-sum
adjustmment to each unit price and/or lunmp-sumprice, in the bid schedul e nmust be

stated or, if it is not stated, the bidder agrees that the | unp-sum adj ustnent
shall be applied on a prorata basis to every bid itemin the bid schedule.

END O BI D SCHEDULE

Exhi bit 3-4
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Bl DDER S NAME:

Bl DDI NG SCHEDULE

Item Esti nmat ed Uni t Esti mat ed
No. Descri ption Quantity Uni t Price Amount
BASE BI D
1. Commons Bui | di ng. 1 JOB XXX
2. Bui I di ng A 1 JOB XXX
3. Bui | di ng B. 1 JOB XXX
4. Site Wrk. 1 JOB XXX

TOTAL{ BASE BI D

CPTIONNO 1

5. Add Two Structural 1 JOB XXX
Bays to Building A

6. Site Wrk associ at ed 1 JOoB XXX
with Option No. 1.

TOTAL [OPTION ND. 1

CPTION NO 2

7. Add Two Structural 1 JOB XXX
Bays to Building B.

8. Site Wrk associ at ed 1 JOoB XXX
with Option No. 2.

TOTAL [OPTION ND. 2

TOTAL BASE Bl Q PLUS OPTION Nos. 1 and 2

Exhi bit 3-5
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Bl DDER S NAME:

NOTES FCR BI DDI NG SCHEDULE

NOTE NO 1. To better facilitate the public bid opening process, all
nodi fications to bids are to be submitted on copies of the latest bid
schedul es as published in the solicitation or the | atest anmendnent thereto.
In lieu of indicating additions/deductions to bid itens, all bidders should
state their revised prices for each item The conpany nane shoul d be
i ndicated on the face of the bidding schedule to preclude being nm spl aced.

NOTE NO 2. Bidders nmust insert a price on all nunbered itens of the
Bi ddi ng Schedule. Failure to do so will disqualify the bid.

NOTE NO 3. If a nodification to a bid is subnmtted and provides for a
| unp-sum adj ustnent to the total estimated cost, the application of the | unp-
sum adj ustnent to each unit price and/or |unp-sumprice, in the bid schedul e
must be stated or, if it is not stated, the bidder agrees that the | unp-sum
adj ustment shall be applied on a prorata basis to every bid itemin the bid
schedul e.

NOTE NO 4. CONDI TI ONS GOVERNI NG EVALUATI ON CF BI DS AND AWARD CF
CONTRACTS.

One contract only will be awarded on this Bid Schedule and award wi ||l be made
to the | ow bidder on the Base Bid and all Options, in accordance with the
paragraph entitled "Evaluation O Qptions (JUL 1990)" in the Instructions to
Bi dders.

The Governnent may require the delivery of the nunbered Iine itens, identified
in the schedule as option itens, in the quantity and at the price stated in
the schedule. Subject to the availability of funds, the Contracting Oficer
may exercise the option by witten notice to the Contractor within 90 days of
Notice to Proceed.

* END O~ BI D SCHEDULE *

Exhibit 3-5 (Cont.)
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DACAQL- 99- R- 0011

EXPLANATI ON OF BI D | TEMS

GENERAL: This section conprises an explanation of the bid itens identified in
the bid schedule. This section is a general scope of work for the bid itens
described in the bidding schedule and is not intended to be all enconpassing
in the descriptions. Al work specified herein shall be acconplished in
accordance with the procedures prescribed in the technical provisions of the
specifications and the plans/details as shown on the contract draw ngs. The
Contractor shall bid each type of work under the applicable bid item
Measurenment for paynment will not be made. Paynent described for the various
bid items will be full conpensation for all labor, materials, and equipnent
required to conplete the work. Conpensation for any item of work described in
the contract but not listed in the bid schedule shall be included in the
paynment for the itemof work to which it is made subsidiary.

1. "Al RCRAFT MOCK-UP" — Paynent under the bid item will constitute full
conpensation for furnishing all materials, equipnent, plant, tools, and all
| abor costs and other associated incidentals necessary to conplete the
foll ow ng work:

a. aircraft nock-up steel fabrication
Costs for all other work associated with the aircraft nock-up shall be

included in the bid item"FI RE TRAINING FACI LI TY".

2. "EXTERIOR LICGHTING' - Paynent under the bid item will constitute full
conpensation for furnishing all materials, equipnent, plant, tools, and all
| abor costs and other associated incidentals necessary to conplete the
exterior lighting as shown on the contract draw ngs.

3. "WATER SUPPLY" - Paynent wunder the bid item wll constitute full
conpensation for furnishing all materials, equipnent, plant, tools, and all
| abor costs and other associated incidentals necessary to conplete the water
supply service as shown on the contract draw ngs.

--END OF SECTI ON- - -

Exhi bit 3-6
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EXPLANATI ON OF BI D | TEMS

GENERAL: This section conprises an explanation of the bid itens identified in
the bid schedule. This section is a general scope of work for the bid itens
described in the bidding schedule and is not intended to be all enconpassing
in the descriptions. Al work specified herein shall be acconplished in
accordance with the procedures prescribed in the technical provisions of the
speci fications and the plans/details as shown on the contract drawi ngs. The
Contractor shall bid each type of work under the applicable bid item
Measurenment for payment will not be nade. Payment described for the various
bid items will be full conpensation for all |abor, materials, and equi prment
required to conplete the work. Conpensation for any item of work described in
the contract but not listed in the bid schedul e shall be included in the
payment for the itemof work to which it is made subsidiary.

BASE Bl D

Bid Iltem1l. — Comons Buil ding

This bid itemcontains all building work as described by the draw ngs and
speci fications for the Unacconpanied Oficer’s Quarters as they apply to the
Conmons Bui l ding portion of the project to five feet outside the buil ding.

Bid ltem2. — Building A

This bid itemcontains all building work as described by the draw ngs and
speci fications for the Unacconpanied Oficer’s Quarters as they apply to the
Building “A portion of the project, to five feet outside the building, except
for that work indicated between colum lines C and E.  The design of the
structural bracing shall be nodified by the following; ®“Al systens shall be
transitioned as required due to the deletion of the two structural bays.”

Bid Iltem3. — Building B

This bid itemcontains all building work as described by the draw ngs and
speci fications for the Unacconpanied Oficer’s Quarters as they apply to the
Building ‘B portion of the project, to five feet outside the building, except
for that work indicated between colum lines Rand T. The design of the
structural bracing shall be nodified by the following; ®“Al systens shall be
transitioned as required due to the deletion of the two structural bays.”

Exhi bit 3-7
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Bid ltem4. — Site Wrk

This bid itemcontains all site and | andscape work as described by the

drawi ngs and specifications for Unacconpanied Oficer’s Quarters except that
wor k as describe between colum lines C and E between colum lines R and T.
The site plan shall be nodified, |eaving the Commons Building in place and
nmovi ng the ends of the two dormitory buil dings toward the Conmons Buil di ng.
The sidewal ks will remain at each end and m dway of both Dormtory buil di ngs.
Al utilities will remain the same. The areas at the end of the Dormtory
buildings will be graded to the same el evati ons and sl oped away fromthe

bui I di ngs, follow ng the sane drainage patterns. The | andscape plan shall be
nodi fi ed by deleting one Natchez Crepe Myrtle on each side of the sidewalk,
whi ch accesses the center of each of the dormtory buildings. The open areas
at the end of the dormtory buildings shall be sodded simlar to the rest of
the di sturbed areas.

BID OPTION NO. 1

Bid ltemNo. 5. — Add Two Structural Bays to Building A - Option No. 1

This bid itemcontains all building work as described by the draw ngs and
speci fications for the Unacconpanied Oficer’s Quarters as they apply to the
Building ‘A portion of the project between colum lines C and E to five feet
out si de t he buil ding.

Bid ltemNo. 6. — Site Wrk associated with Option No. 1 - Option No. 1
This bid itemincludes all site and | andscape work as described by the

drawi ngs and specifications for the Unacconpanied Officer’s Quarters between
colum lines C and E

Bl D OPTION NO. 2

Bid ltemNo. 7. — Add Two Structural Bays to Building B - Option No. 2

This bid itemcontains all building work as described by the draw ngs and
speci fications for the Unacconpanied Oficer’s Quarters as they apply to the
Building ‘B portion of the project indicated between colum lines Rand T to
five feet outside the building.

Bid ltemNo. 8 — Site Wrk associated with Option No. 2 - Option No. 2
This bid itemincludes all site and | andscape work as described by the

drawi ngs and specifications for the Unacconpanied Officer’s Quarters between
colum lines R and T.

End of
Expl anation of Bid Itens

Exhibit 3-7 (Cont.)
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FY-99 CONTROL TOWNER, TYNDALL AFB, FL MI98ES32
DACAO01- 99- B- 0030

SECTI ON VERI FI CATI ON RESULTS

There were no di screpanci es found.

Exhi bit 3-10
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FY-99 CONTROL TOWNER, TYNDALL AFB, FL MI98ES32
DACAO01- 99- B- 0030

BRACKETS VERI FI CATI ON RESULTS

There were no di screpanci es found.

Exhi bit 3-10 (cont’d)
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CHAPTER 4

SI TE DEVELOPNMENT

4.1 GENERAL

4.1.1 Scope

This chapter states criteria, requirenents, and guidance for civil design.
The design shall be acconplished in accordance w th appropriate manual s and
panphl ets and with basic criteria furnished in Statement of Wrk.

4.1.2 (Qality of Design

It is the purpose of the COE to obtain excellent siting and civil design
resulting in efficient and econom cal paving, grading, and drai nage
condi ti ons.

4.2 APPLI CABLE PUBLI CATI ONS

Ar ny AEl (Architectural and Engi neering Instructions), Design
Criteria

Al r Force AFR 88-15 Criteria and Standards for Air Force Construction
Uni form Federal Accessibility Standards

AFJMAN 32- 8008 Ceneral Provisions for Airfield/ Heliport Pavenment Design
AFM 88- 6, Ch3

AFM 88- 6, Ch2

AFM 88-5, Ch5

AFl 32-1042 Standards for Airfield Markings

AFM 88-5, Ch3

EM 1110- 2-410 Desi gn of Recreation Areas and Facilities,
Access and G rcul ation

TM 5-803-5 Installation Design

TM 5- 820- 4 Dr ai nage and Erosion Control - Drainage for
Areas other than Airfields

TM 5-822-2 Ceneral Provisions and Geonetric Design for
Roads, Streets, Wal ks and Open Storage Areas

EIRS Bulletin 81-05 D mensi ons for Typical POV Parking Ar eas

TM 5-822-5 Pavenent Design For Roads Streets, Wl ks, and

Open Storage Areas.



TM 5-822-7 Standard Practice for Concrete Pavenents

TM 5-822-8 Bi t um nous Pavenents - Standard Practice

4.3. PRQJECT DEFI NI TION (10-15%

The Desi gner shall devel op a conceptual site plan, which encapsul ates the
project requirenents. The plan should be an efficient |ayout with enphasis
given to user requirements. The plan shall show building | ocations, parking
areas, roads, limts of paving and hardstands, and pedestrian access points.
The plan shall be devel oped so that a prelimnary cost estimte can be

pr epar ed.

4.4, CONCEPT DESI GN REQUI REMENTS (30-35%

4.4.1. Concept Design Analysis

Provide informati on concerning the follow ng, as applicabl e:
4.4.1.1. Cenera

a. Ceneral overview of major site features planned, such as building
orientation, drainage patterns, parking provisions, traffic circulation
provi sions for the handi capped, security requirenents, airfield pavenent work,
et c.

b. Provide the locati on of wetlands, as defined by Federal and/or State
criteria, historically significant areas, or areas with endangered speci es of
wildlife within the project site area. Al areas shall be defined by
qualified professionals and flagged in the field. The topographic survey
shal | |abel and present the defined areas.

c. Provide applicable State/local flood requirenents.

d. Discuss existing site features including general topography, acreage,
boundari es, adjacent site usage, etc.

e. Discuss inmpacts of new construction on existing facilities.
4.4.1.2. Renovals

a. Prelimnary discussion of itens requiring renoval or relocation

b. Method and | ocation of the disposition of waste or salvage materials
4.4.1.3. Ceonetry

a. Provide rationale for locating major site el ements.

b. Airfields: Provide list of specific clearances based on airfield
criteria and list reference manual (s) for all portions of the new work.

c. Wirk Gher Than Airfields. Provide set back requirements or specific
cl earance requirenents for major features of work, such as buil dings, parking
areas fromstreets, hardstands, etc.



4.4.1.4. Storm Drai nage

a. Provide a summary of specific Federal, State and/or |ocal stornwater
permt requirenents for water quality/quantity for the project. Discuss the
i npacts on the site design. |If no stormmater permits or requirenments are
required provide a statenent to that effect. Provide docunentation
referencing the appropriate regul atory agency and regul ators nane.

b. Discuss the prelimnary stormaater design scheme and di scuss inpacts
on the existing storndrain systens.

c. Provide selected design values to be used in the storm drai nage
cal cul ati ons such as surface runoff coefficient, retardance coeffi cients,
infiltration rate, and rainfall intensity based on a 10-year and the 100-year
storm frequency.

d. Provide prelimnary sizes of storndrain pipes.

e. Provide prelimnary size and prelimnary cal culations for required
stormnat er treatnent/storage ponds. Discuss inpacts on the project site.

f. Provide prelimnary Pre and Post construction discharge val ues for
the 10-year & 100-year storm event.

g. Discuss the proposed storndrain pipe material s.
4.4.1.5. (@Gading

a. Discuss existing site features affecting gradi ng such as buil di ngs,
streets, curbs, wal ks, fences, water courses, ponds, elevation of high water

rock outcrop, etc.

b. Provide mninmumelevation to provide flood protection (if
applicabl e).

c. Planned finished floor elevation
d. Cut or fill requirenments and rough estinmate of quantities.

e. Discuss mnimum and nmaxi mum sl opes to be used in the design for
enbankment s, ditches, pipes, etc.

4.4.1.6. Pavenent Structure Design

a. Vehicul ar Pavenents Thi ckness Desi gn.

(1) Specific design values for which pavenent thickness is based
i ncl udi ng the nunber, type, and maxi num wei ghts of vehicles, category of
traffic, class road or street, and resulting design index.

(2) Flexible Pavenents - required thickness of base and pavenent
(7-1/2 inch (19cm mninum based on the design i ndex and established subgrade
CBR

(3) R gid Pavenents - required thickness of nonreinforced concrete
pavenent (6-inch (15cn) mninmun) based on a 28-day flexural strength concrete
of 650 psi and the established nodul us of subgrade reaction.



b. Aircraft Pavenent Thi ckness Design. Design and Review Section EN DR
of the Mobile District Corps of Engineers shall prepare all airfield pavement
structures and materials specification. (This information shall be provided
to the AA-E if the project is being designed under contract.)

(1) Flexible Pavenents - specific design values for which pavenent
thi ckness is based including the airfield class, type traffic area, gross
wei ght of aircraft, nunmber of passes, subgrade CBR, and resulting m ni num
t hi ckness of base and pavenent.

(2) R gid Pavenents - specific design values for which the pavenent
t hi ckness is based including the type of aircraft gear, gear design |oad,
nmodul us of subgrade reaction or resultant nodulus of both subgrade and base
course, flexural strength of concrete, and resulting pavenent thickness.

(3) For project requiring airfield pavenent, the designer (EN DR
shal | coordinate with Geotechnical Branch, Geotechnical and Dam Safety Section
(ENG3, for required material investigations and specification requirenents.
Notification of the proposed pavenents shoul d be given EN-GG as soon as
possible so as to allow tinme for any needed sanpli ng.

c. Discuss the proposed base course type and sel ect subgrades. Provide
i ntended conpacti on requirenents.

4.4.1.7. Road and Streets, and Parking Areas

a. Provide listing of traffic volumes and vehicl e types.

b. Provide AASHTO design vehicle for which turning novements are to be
provi ded for and correspondi ng m ni mum turni ng radi us.

c. Provide project design speed.

d. Provide maxi mum degree of curvature and control grades.
e. Provide sight and stopping di stance requirenents.

f. Provide |ane and shoul der w dths.

g. Provide cross-slopes for |anes and shoul ders.

h. Enbanknment sl opes.

i. Requirements for curbs, sidewal ks, guardrails, traffic signs and
mar ki ngs, fencing, etc.

j. Rights-of-way and easenents

4.4.1.8. Parking and Open Storage Areas

a. Type vehicles to be accommopdat ed
b. Size of individual parking spaces and nunber to be provided
c. Nunber and | ocation of handi capped parki ng spaces

d. Ceneral location of parking or storage areas



e. Location of ingress and egress
f. Pedestrian access
g. Use of 90° 60° or 45° parking and relation to traffic operation

4.4.1.09. M scel | aneous Site Features

a. Curbs, and curbs and gutters - types and | ocations

b. Sidewal ks - width, and locations

c. Fencing - justification, type, size and |ocation of gates
4.4.1.10. Railroads

a. Type of service for which track shall be provided.

b. Anticipated vol ume

c. Maxi num grade and degree of curvature

d. Features of track construction such as thickness and type of ballast,

wei ght of rail, dinension of ties, size of turnouts, etc.

e. Special requirements for track scal es, bunpers, signals, grade
crossings, derailers, etc.

4.4.1.11. NPDES Construction Permt

Provi de specific requirenents for NPDES Construction Permt for the
pr oj ect .

4.4.1.12. Er osi on and Sedi ment Control Pl an

Descri be intended design of sedi ment and erosion control for the
pr oj ect .

4.4.1.13. CQutline Specifications

List all Corps of Engineers Quide Specifications.

4.4.1.14. Additional Infornation

List additional information or criteria needed for design

4.4.2. Concept Drawi ngs (35% Subm ttal)

Provi de the foll ow ng.

4.4.2.1. Location and Vicinity Maps

a. Indicate project site. Provide prelimnary borrow and spoil areas,
haul routes, and contractor’s access to the site.

b. Provide State vicinity map.
c. Provide Location map for |local access to project site.
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4.4.2.2. Ceonetric Layout Plan

a. Provide an overall site plan showi ng total devel opnent.

b. Show the proposed geonetry of the site plan using a m nimum scal e of
[" = 30" (1:500), unless otherwi se directed. Include the existing topography
wi thout contours that shall renain after construction.

c. Use graphic synbols to distinguish new and existing site work, and
provi de | egend to define graphic synbols.

d. Provide sufficient geonetric information to adequately locat e all new
maj or site el enents.

e. ldentify the grid state systemused. Include a north arrow.

f. Provide centerline stationing for all roads, streets, parking areas,
runways, taxiways, etc.

4.4.2.3. (Gading and Drai nage Pl an

a. Show the conplete drai nage concept using either finished contours or
sl ope arrows include prelimnary stormdrai npi pe sizes.

b. Use a minimumscale of |" = 30" (1:500), unless otherw se directed.
c. Show and identify all existing buildings and facilities on plan.

d. Show the proposed finished floor elevation and critical spot
el evati ons.

e. Provide control monuments, list horizontal and vertical data for
each.

f. Reflect existing utilities with the topography. |If necessary for
clarity, show renovals, relocations, and new work for utilities on separate
pl ans.

. Al contour intervals shall be 1 foot (25cm, unless otherw se
directed.

4.4.2. 4. Renoval Pl an

a. Indicate itens to be renoved.
b. Pavenent structures: |Indicate pavenent |ayer thickness for renoval
dept hs.

4.4.2.5. Centerline Profile

a. Airfields: Provide prelimnary profile for runway and/or taxiway
centerlines. Provide edge of pavenent profiles if applicable for mlling and
overlay projects. Show existing ground line and prelimnary new finish grade
wi th percent new grades indicated.

b. Roads, Streets, & Parking Areas: Provide prelimnary profile for
centerlines. Show existing ground line and prelimnary new finish grade with
percent new grades indi cated.



4.4.2.6 Typical Section for Airfields, Roadways & Parking Areas

a. Roadways: Provide prelimnary typical sections for each different
roadway width. Indicate |ane w dths, shoul der w dths, and cross-sl opes.

b. Parking Areas: Provide prelimnary typical section for the various
par ki ng ar eas.

c. Airfields: Provide prelimnary typical sections for runways,
t axi ways, and aprons.

4.5. | NTER M DESI GN (50-60%

Advance from concepts into design. Conply with comments fromthe concept
revi ew

4.5.1. Prelimnary Design Anal ysis

Updat e and expand t he Concept Design Analysis to support the submttal and
i nclude the follow ng, as applicable:

4.5.1.1. Storm Drai nage Design

a. Conplete stormdrai nage desi gn-cal cul ati ons consistent with the
requirements of the applicable TMs and based on the design val ues established
in the Concept Design Analysis.

b. Provide a map outlining drainage areas affecting new construction

c. Use the General Instructions Relative for the Design of Storm
Drai nage Systens for Gther Than Airfields based on TM 5-820-4. See paragraph
4.8 bel ow.

d. Provide conplete calculations for sizing retention and/or detention
ponds. Provide calculations verifying conpliance with all State regul ati ons.
Coordinate cal culations with applicable State Regul atory Agencies. Provide
docunent ati on of coordi nati on nmeetings.

e. Provide watertight joints for drainage pipe under all pavements
(aircraft and vehicular) when the pipe is placed in a noncohesive soil (see TM
5-820-4, paragraph 2-06j). Provide soil tight joints at all other |ocations.

g. Contour intervals should be 1 foot (25cnm), unless otherw se directed.

4.5.1.2. Pavenent Design

a. Conplete flexible and rigid pavenent design cal cul ati ons consi stent
with the requirements of the applicable TMs and based on the various design
val ues in the Concept Design Analysis.

b. Present conplete calculations for pavenent options to be all owed.

c. Provide materials to be used in pavenment structure and their
t hi ckness.

d. Provide the m ni mum conpacti on requirenents.



4.5.1.3. Additional Information

List additional information or criteria needed for final design

4.5.2. InterimDraw ngs

Although it is intended that major itens of work be shown separately,
different itenms may be shown on the sane sheet provided that the presentation
is sufficiently clear to permt |egible reproduction at half-scale.

4.5.2.1. Location and Vicinity Maps

Update for 35% as required.

4.5.2.2. Renoval and/or Rel ocation Pl an

a. Indicate all itens of site work, which shall require renoval or
rel ocation.

b. Provide dinmensioning for renoval itens such as pavenents, curbs,
si dewal ks, etc.

4.5.2.3. Ceonetric Layout Plan

a. Conplete the geonetric layout of all itenms of new work using of fset
di mensi ons fromexisting structures or, use coordi nates for |ocating new work

b. Include in the plan informati on on specific itens of work.
c. Provide locations of soil boring |ocations and designations.

d. Conplete the legend to include all itens and synbols shown on the
pl ans. Synbols shoul d be consistent between successive draw ngs.

e. Show on the plan the construction centerline, right-of-way limts,
and al |l -inportant topographical features such as fences, buildings, streans,
railroads, etc.

f. Locate or make reference to nonunents and benchmarks for horizonta
and vertical control

g. Provide conplete survey information necessary for establishnent of
the survey centerline, new structures, building colum |ines, runway
centerlines, etc, including coordinates or conputed bearings, radii, curve
data, superelevation requirenments, point of intersection of centerlines, etc.

h. Wen superelevation is required, include in the plan a diagranmatic
profile of how the superel evation is obtained and al so tabl es of shoul der
sl opes versus cross slopes for the superel evated section

i. Note on the plans the size and type of all existing structures and
the manner in which they are to be utilized or renoved, or otherw se affected
by new wor k.

j. If widening of the pavenent is required in curves pr ovide sufficient
details to facilitate the construction



4.5.2.4. (Gading and Drai nage Pl an

a. Indicate all itenms of work superinposed on the existing topography.

b. Indicate the proposed contours for new gradi ng and provi de spot
elevations as required to facilitate field layout. Al contour intervals
should be 1 foot (25cm, unless otherw se directed

c. Layout the new stormdrai nage system using the synbols covered in the
| egend.

d. ldentify drainage structures wi th nunber designations corres pondi ng
to those used in the stormdrai nage schedule to be included in the draw ngs.

e. Indicate the finished floor elevations of new buil di ngs.

f. Locate or nmake reference to nonunents and benchmarks for horizonta
and vertical control

4.5.2.5. StormDrain Profiles

a. Provide profiles for all stormdrains and roadway culverts. Indicate
i nvert elevations of all drainage structures, stormdrainpipe with size and
i nvert elevations, ground profile, and new or existing structures or utilities
crossing the new storm drain.

4.5.2.6. Profile Sheets for Airfields, Roads, and Parking Areas

a. Provide the centerline profile. Unless otherwise directed, use a
vertical scale of 17 =5 (1:50) or as appropriate to terrain. Indicate and
| abel begi nning and ending tie points.

b. Provide elevations at points where changes of grade occur

c. Indicate the lengths of vertical curves.
d. Indicate the existing ground line at centerline on the profile.
e. Indicate the percentage of slope for all grade lines. Provide

special information pertaining to the profile and affecting the design such as
curb grades, gutter grades, drainage structure inverts and top el evations,
et c.

f. Provide centerline grade el evations at each 50-foot (15M
Stati on.

g. Show new and exi sting drainage structures on the profile.

4.5.2.7. M scel | aneous Details

Pl ans shall include the foll ow ng,
a. M nimum pavi ng and compaction requirenents.

b. Typical sections through the building site as required for clarity.



c. Legend.

d. Stormdrai nage pi pe and structure schedul e.
e. Parking | ayout.

f. Superel evation and wi dening details.

4.5.2.8. Concrete Joint Pl ans

a. Concrete Joint Layout Plans. Provide a joint |ayout plan for each
concrete apron, hardstands, road, pavenent, etc. Joint plan shall clearly
indicate the required joint type for all joints as well as slabs which require
rei nforcenent. The scale of |layout plans shall be 1"=20 (1:200n) unless
ot herw se approved.

b. Concrete Joint Gading Plans. Provide a j oint grading plan for al
concrete pavenents, aprons, hardstands, roads, etc. Gade for each joint
i ntersection shall be provided on the plan at the specific joint. Only joints
wi th grades, which can be linearly interpolated, may be omtted. Sufficient
grades nmust be provided to facilitate calculation of all joints in the plan

c. Concrete joint details. Provide details of all joint types as
applicable to the project. Provide detail of joint sealant.

d. Sidewalk joint layout. Provide details of sidewalk joints for
entrances at buil di ngs, handicap ranps, and circular drives, etc, as
appl i cabl e.

4.5.2.9. FErosion and Sedi ment Control Plan (BMP Pl an)

a. For all projects involving | and di sturbance provide a sedi ment and
erosion control plan. Plan shall design the necessary “best managenent
practices” required to control sedinentation and erosion throughout the life
of the construction project.

b. Provide calculations in the design analysis for sizing sedinentation
basins, ditches, ditch liners, etc.

c. Provide details as required for all erosion and sedi ment contro
devi ses.

d. Provide erosion and sedi ment control phasing notes.
e. Provide a StormWter Pollution Prevention Plan. Plans shall be in

accordance with the current EPA requirements and state/local requirenents.
The plan shall be coordinated with the Sedi nent and Erosion Control Plan.

4.6. FINAL DESI GN (UNREVI EVED 100%

Advance design to conpletion conplying with conrents fromthe Prelimnary
Revi ew.

4.6.1. Final Design Analysis

Update previously prepared analysis to support final plans and specifications.
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4.6.1.1. NPDES Construction Permt Application

a. Provide a conpleted application for the District Engineer’s
signature, for applicable projects requiring NPDES Permtting.

b. Provide Best Managenment Plan certification for State projects
requiring certification of the Best Managenent Pl ans.

4.6.2. Final Draw ngs

a. Add general notes to draw ngs as required.

b. Insure correct cross-referencing anong site draw ngs for appr opriate
details, sections, match |ines, etc.

c. Elimnate all conflicts (horizontal and vertical) among site plans
and architectural, structural, and utilities plans.

4.6.3. Final Specifications

a. Conplete draft of specifications to cover all itens of site work.

b. Insure consistency of term nol ogy between plans and specifications
for notations on specific itens of work.

c. Performcheck to insure adequate referencing for construction
detail s.

4.7. READY- TO ADVERTI SE SUBM TTAL REQUI REMENTS (1 00%

4.7.1. Final Design Analysis

Conpl ete anal ysi s supporting the requirenments of the project.

4.7.2. Final Design Draw ng

Conpl et e thoroughly checked draw ngs and specifications, with all comrents
fromthe final reviewincorporated.

4.8. GENERAL | NSTRUCTI ONS RELATI VE TO DESI GN OF STORM DRAI NAGE SYSTEMS FOR
OTHER THAN Al RFI ELDS

4.8.1. References
a. TM 5-820-4, Drainage for Areas ther Than Airfields.
b. Design conpilation sheets (4 total).

c. Sanple "Storm Drainage Pipe and Structure Schedul e" (To be included
on the Plans as appropriate).

4.8.2. Ceneral

For the design of other than airfield stormdrai nage systens, the procedure
that follows and, as appropriate, TM 5-820-4 shall be utilized. Design
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conpi l ation sheets, reference |I.c., shall be used during the design and

i ncluded as a part of the design analysis. The design analysis shall also

i ncl ude an overall drainage map depicting individual drainage areas, assumed
pat hs, and sl opes of runoff used to conpute times of concentration, and the
types of surface within the individual areas.

For projects located in the states that require stormwater permts, the
desi gner shall performthe drai nage design in accordance with the state's
criteria. The designer shall maintain a conplete record of the criteria and
cal cul ati ons.

4.8.3. Notes To Designer

a. The "Procedure for Design of Storm Drainage Systens for O her Than
Airfields" was devel oped to consolidate and clarify design criteria and
procedures presented in TM 5-820-1 and TM 5-820-4, to facilitate designs of
other than airfield drainage systens, and to achi eve desi gn consi st ency.

b. This design procedure in no way relieves designers of their
responsibility to conply with the provisions and requirenments of TM 5-820-4.

c. The stormrunoff design procedure presented in Steps | through 12 in
4.8.5 applies to both the closed storm drai nage system and i ndi vi dua
cul verts. The pipe sizing procedure presented in Steps |3 through 19 applies
to closed storm drai nage systens only. Individual culverts shall be sized
usi ng procedures contained in TM 5-820- 4.

4.8.4. Drainage Design Criteria

a. The criteria and procedures are for areas up to one square mle,
where only peak di scharges are required for design, and ponding is not
permtted.

b. The design stormshall be based on | 0-year stormfrequency with “no
pondi ng”. The designer will check the 100-year event through the proposed
systemto insure no flooding or danage occurs.

c. Mnimumtinmes of concentration, t., of 10 mnutes for paved areas and
20 m nutes for grassed areas shall be used

d. Manholes or junction boxes shall be provided at points of change in
conduit grade or size, at junctions with laterals or branches, and wherever
entry for maintenance is required. D stance between points of entry shall be
not nore than about 300 feet for conduits with dianeter smaller than 30
i nches. Conduit alignment between entry points shall be straight, except for
30 inches and | arger sizes.

e. Pipe discharge velocities nust not be less than 2.5 fps to provide
for adequate pipe cl eansing.

f. Mninumpipe sizes shall be |2 inches for closed drai nage systens and
| 8 inches for individual culverts, unless unusual or special design
consi derations warrant using smaller pipe.

g. Stormdrai nage systens shall be constructed in accordance wth

speci fications Section CE 02720. The specifications contain instructions and
i nformation that nmust be considered during design
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h. Metal

i. Plain

pi pes will receive paved inverts when pipe velocities exceed

Gal vani zed Steel pipes shall receive bitum nous coating.

j. Alumnized Steel, Type 2, will not require bitum nous coating.

k. Plastic pipes shall be HDPE Doubl e wall

4.8.5. Procedure For Design O Storm Drai nage Systens For Gther Airfields

Step 1 -

“Paved (“Paved)

Colums | through 14 of Table "A" of Exh. 4-1 shows data
necessary for drain inlet design. The drainage area for each
inlet is calculated with respect to the paved, bare soil and
turfed surface conditions within the area. These areas are
entered in Colums 2, 3, and 4. The total drainage area for
each inlet is then entered in Colum 5. Surface runoff
coefficients "C' are assigned fromFigure Il of Exh. 4-3 based
on the predom nant paved, bare soil, and turfed surface
conditions encountered in the overall drainage area and are
entered at the top of Colums 2, 3, and 4. Only under unusua
circunstances shall bare surface areas be considered in the
drai nage cal cul ations. The weighted coefficient "C' for inlet
nunber 1 is calculated as foll ows:

+ “Turf (“Turf)=0.06 (0.90) + |.83 (0.40)=0.42

Step 2 -

“Tot al .89

The actual length of runoff "L" for each inlet or design is
scal ed fromcontour maps, etc., with respect to the paved, bare
soil and turfed surface conditions encountered. The sum of the
i ndi vidual lengths involved is entered in Colum 7.

Consi derations nmust be given to the type of flow (sheet,
channel i zed, ditch, swale, etc.), slopes, (along the flow
path), and surface retardence coefficients when selecting the
runoff length. Sheet flowis assumed to becone channelized

fl ow on unpaved surfaces after a sheet flow di stance of 200
feet. The selected I ength of runoff should represent a
realistic path of flow neasured perpendicular to contours and
one that shall provide the maxi mumrunoff flowtime (tinme of
concentration). The actual runoff length "L" for inlet 1

drai nage area was determined to be 260 feet. The first 200
feet occurred with sheet flow on an average grass surface
sloping at 0.70% The next 35 occurred with channelized fl ow
on an average grass surface sloping at 0.70% The assuned
surface retardence "n" was 0.40 for sheet flow and 0.20 for
channelized flow. The remaining 25 feet of runoff occurred an
asphalt paved surface sloping at 0.50% and having a retardence
"n" of 0.02. Retardence "n" is the termused to designate the
resi stances to sheet, channelized, and ditch fl ow caused by
various surface conditions such as vegetation, surface and
alignnent in the path of flow Retardence coefficients are
assigned fromFigure 11l of Exh. 4-3. The average retardence
"n" for inlet nunber 1 is calculated as foll ows:
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‘Surface 1 ("Surface 1)+'Surface 2 ("Surface 2) = 200 (0. 4)+35(0.20)+25

“Tot al 260

Enter in Colum 8.

The average slope "S" for inlet nunber | is calculated as foll ows:

‘Surface | (°Surface |) + “Surface 2 (SSurface 2) = 235 (0.7) + 25 (0.5) =

Equi val ent

VWher e

Step 3 -

Step 4 -

Step 5 -

Step 6 -

“Tot al 260

Enter in Colum 9.

length "Lg" is now cal cul ated using Fornmula I
Le = 2.5 Ln/ s
Le = equivalent length in feet for n = 0.4 and 5 = 1%
L = actual neasured distance of flow path in feet
n = average retardence coefficient
S = average slope in percent of flow path
For inlet nunmber |, Lgis calculated as foll ows:
Le = 2.5 (260) (0.34) = 268
0. 68

Enter in Colum |0

The time required for surface runoff to reach an inlet or
desi gn poi nt when traveling along the previously determn ned
flow path is the tine of concentration "tc.” The tine of
concentration for each inlet or design point is obtained from
Figure V of Exh. 4-4 using equivalent |lengths of runoff "LE"
from Colum 10. The tine concentration for inlet nunber 1 was
determined fromFigure V to be 22.1 mnutes using the

equi val ent length of runoff "LE' value of 268 feet. The 22.1
figure is rounded to 22 minutes and entered in Colum 11.

Sel ect a design stormindex fromFi gure | of Exh. 4-2, based
upon the location of the project, and enter at the top of Table
A of Exh. 4-1. For this exanple, the project is located in

Col unbus, M ssissippi, which yields a design stormindex of 2.6
in./hr.

Using Figure VI of Exh. 4-5 for inlet nunmber 1, enter the

chart fromthe left using tc" = 22 min. fromColum 11 and read
rainfall intensity under design stormindex 2.6 as 4.60 in./hr
Enter in Colum 12.

Infiltration "F'" is the termused to refer to the absorption
of rainfall by the ground during a design stormfollow ng a
rainfall of one hour. Infiltration rates are assigned from
Figure 1V of Exh. 4-5 according to the predom nant type of
soil and ground cover encountered in the overall drainage area,
and are shown at the tops of Colums 2, 3, 8, and 4. The
weighted infiltration "F' for inlet nunber 1 is cal cul ated as
fol | ows:

0.06 (0.0) + 1.83 (0.5) = 0.48, enter in Colum 13.
1.89
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Step 7 - The Rational Method for computing runoff is Q= CA(i-F) where
Q = runoff in cubic feet/sec
C = surface runoff coefficient
A = area (acres)
i = intensity (in./hr.)
F=infiltration rate (in./hr.)
The runoff for inlet nunber | is calculated as foll ows:
Q=10.42 (1.89) (4.60 - 0.48) = 3.3 cfs.
Enter 3.3 cfs in Colum [4. It is essential at this point to
check the capacity of inlet No. I. Al inlets, etc., nust be
sized to acconmpdate the design stormrunoff w thout ponding.
Step 8 - Colums 15 through 28 of Table "B" Exh. 4-1 show data

necessary to calculate rate of inflowinto drains. Enter in
Col um 17 distance between inlets. Enter in Colum 18 the
areas cal cul ated and shown in Colum 5 of Table "A.”

Accumul ate areas as each contributes to the entire system and
enter in Colum 19. The weighted runoff coefficient "C' for
drain 2-3 is calculated as foll ows:

1.89 (0.42) + 1.72 (0.57) = 4.49
3.61

Enter in Col um 20.

The wei ghted runoff coefficient for drain 5-6 is calculated as foll ows:

Step 9 -

5.33 (0.46) + 2.07 (0.40) + 1.21 (0.60) = 0.47
8. 61

Enter in Col um 20.

As runoff accunul ates and increases in its passage through the
system the increase in runoff is not the sumrati on of the peak
runof f of each individual area, but is an increase nodified by
various factors. The major factor is the decreasing intensity
of the stormeffect on the | ower areas due to the increasing
time of concentration. To attain the maxinumrate of runoff at
a given point, the stormnmust continue | ong enough to produce
the maximumrate of inflowinto each upstreamdrain inlet and
to permt the inflowto travel through the drain fromthe
"critical inlet" to the given point.

The "critical inlet" is the inlet whose drainage area requires
the longest time of concentration within the pipe system being
considered. The "critical inlet" and its tinme of concentration
"t.," are determned fromColum 11 of Table "A" and entered
respectively in Colums 21. and 22. Pipe flowtime fromthe
"critical inlet" to the given point is referred to as "drain
time" "ty.” Drain tine is conputed using an assuned average
pi pe velocity of 6 f.p.s. and entered in Colum 23 for

i ndi vidual pipe runs. The drain tine, "ty ” fromthe "critica
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Step 10 -

Step 11

Step 12

Step 13

Step 14 -

Step 15 -

inlet” to the given point is accunulated in Colum 24. The
critical tinme of concentration, "t.” for the individual pipe
run design, is calculated by adding "t " for the critical inlet
fromColum 22 to the accunulated drain tine "t 4" from Col umm
24. The sumof the two, rounded to the nearest minute, is
entered in Colum 25.

Wth the tinme of concentration calculated in Colum 25, storm
intensity "i" for the drains can be derived as in Step 5,
above, and entered in Colum 26

The weighted infiltration rate "F' for drain 2-3 is cal cul ated
as follows:

1.89 (0.48) + 1.72 (0.33) = 0.41

Enter in Colum 27.

The rate of inflowinto the drains is calculated as in Step 7
above and entered in colums 28 and 32.

Col ums 29 t hrough 42 show data necessary for the design of
stormdrains. Pipe sizes, gradients, and velocities are
determ ned on the basis of flowing full using Manning's
equation (Q = 1.49 x R¥3x S¥2x A). Al projects shall include
designs for snmooth interior and fully-paved c.m pipe ("n" =
0.024). Nonographs shown in Figures VII may be used for the
desi gn of circul ar pipe having respective "n" values of 0.012
and 0.024. On occasion when non-circul ar pipe and/or pipe
havi ng other "n" values are required, they shall be desi gned
using the Manning's Equation. Hydraulic Design Series No. 3 of
"Design Charts for Open-Channel Flow' published by the U S.
Department of Transportation, Federal H ghway Adm nistration
(Reprinted 1979) is an acceptable design aid that may be used
to design for these special conditions. Pipe roughness
coefficients "n" for various pipe are shown in Figure X of Exh.
4.7.

The pi pe roughness coefficient "n" is entered in the
appropri ate space of the top of Table "C' of Exh. 4-1. For
this example, an "n" value of 0.012 is being used.

Enter Figure VIl of Exh. 4-5 using the design discharge from
Colum 32. Select a pipe size such that a Iine drawn fromthe
desi gn di scharge from Col um 32 through the sel ected pipe size
intersects the slope and velocity lines at m ni mrum val ues.

Sl opes for the required pipe size should be held to a m ni mum
consistent with limtations inposed by cover requirenents,
proximty to other structures, and interference wi th other
utilities. Also, pipe sizes and sl opes shoul d be sel ected such
that flow velocities in successive pipes remain fairly
constant. To avoid ponding at intake points (inlet, catch
basins, etc.), pipe inverts and velocities must be established
such to maintain the kinetic energy line (velocity head }f pl us
the entrance 2g | oss, head (K V?) at or below the top or gutter
line elevation of the intake structures. |In nost cases,
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Step 16 -

Step 17 -

provi di ng m ni num pi pe cover shall fulfill or exceed the

vel ocity head plus entrance | oss requirement. Both conditions,
however, nust be checked to ensure that ponding shall not
occur.

In profile proceedi ng downstream the crowns of pipes where
sizes progressively increase shall be matched. Cowns of
incomng laterals shall be matched to that of mainline.

Addi tional |owering of an outgoing pipe shall be required to
conpensate for head | oss within the junction structure.

For pipe 1-2, a Qof 3.3 cfs (fromColum 32) is entered into
Figure VI1 of Exh. 4-5. At a slope of 0.85% a 12" pipe shal
handl e the design discharge with a reasonable velocity. A line
drawn through the pipe size of 12" and a sl ope of 0.85%
intersects the discharge line at 3.5 cfs and the velocity |line
at 4.6 fps. This indicates the capacity of the pipe flow ng
full is 3.5 cfs at a velocity of 4.6 fps. Enter the selected
pi pe size and slope into Colums 33 and 34, respectively. It
is now necessary to determne the Velocity in the pipe for the
design Qof 3.3 cfs. Compute the ratio of the design discharge
(3.3 cfs) to the flowing full discharge (3.5 cfs) as foll ows:

Q Design = 3.3 =0.94

Q Ful | 3.5

Enter the bottom of Figure I X of Exh. 4-6 at 0.94 and project a
vertical line intersecting the "Capacity" curve. Continue the
line horizontally fromthis point intersecting the "Velocity"
curve. The partial full to full flow velocity ratio
(VDesign/YFull) is interpreted as 1.135 by projecting a

vertical line fromthe "Velocity" curve to the bottomof Figure
| X of Exh.4-6. The partial full or Pipe 1-2 design velocity
(VDesign) is found to be (4.6) (1.135) = 5.2 fps and is entered
into Col um 35.

Head | osses at junction structures shall now be taken into
account. A loss coefficient "K' shall be selected fromFigure
Xl of Exh. 4-7, depending on the type of junction. The "K'

whi ch produces the | argest head | oss at the junction shall be
sel ected. For pipe | -2 passing through inlet nunber 2, a "K'
value of 0.20 is selected fromFigure XI. The head loss is
cal cul ated as foll ows:

H= K V?= 0.20(5.2%= 0.08'
2 g 2(32.2)

and is entered in Colum 37

This value is the anbunt of |owering required bel ow the
entrance invert of pipe |-2 for pipe 2-3 as it exits inlet
nunber 2 to conpensate for head loss through inlet. This
lowering is in addition to any | owering required due to change
in pipe size.
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Step 18 - For each junction structure, the finished grade at the
structure shall be determ ned and entered in Columm 40. The
upper and |l ower inverts of each pipe are then cal cul ated and
entered in Colums 38 and 39, respectively. Actual depths of
cover are calcul ated for each pipe and entered in either Colum
41 or 42, whichever is applicable. Inverts shall be set so as
to maintain the cover requirenments specified in Tables I1-1
through 11-9 of TM 5-820-4 for pipe |located under traffic areas
and/ or high fills. The mnimum cover for reinforced concrete
Class Il or corrugated nmetal pipe is |.0 foot for Cvil Wrks
Recreation and Public Use projects. 1In non-traffic areas, 1.0
foot m ni mum cover is required.

Step 19 - Maxi mum permi ssible outfall velocities for non-erosive flow
are given in Table 9-1 of TM5-820-3. Pipe 5-6 outfalls into
an existing silty-clay bare soil ditch, which permts a maxi num
non- erodabl e velocity of 3.5 fps (from Table 9-1). The
di scharge velocity in pipe 5-6 is 6.4 fps; therefore, energy
di ssi pation, erosion protection and/or discharge velocity
reduction (increase pipe size and/or reduce pipe slope) is
required to prevent erosion of the outfall ditch. A good
design shall require analysis of several feasible alternatives
to determ ne the nmobst economical nethod of controlling
er osi on.

4.8.6 Bibliography

a. Figure | adopted fromTM 5-820-1, Figure 1, dated April [977.

b. Figures Il, Ill, and IV fromU. S. Arny Engi neer School - Engi neer
Subcourse 359-3, Edition 3 (July 1973), Tables 2-2, 2-1, and 2A-2

respectively.

c. Figure V derived from average val ues taken fr om Fi gures 10 through
| 7, TM 5-820-1, dated April 1977

d. Figure VI derived fromFigure 2, TM 5-820-1, dated April 1977

e. Formula | fromU S. Arny Engi neer School - Engi neer Subcourse 359-3,
Edition 3 (July 1973), page 2 A-15.

f. Figures VIl and VIII were taken from TM 5-820-1, Figures 25 and 27,
respectively, dated April 1977.

g. Figures I X was taken from TM 5-820-4, Figure 10, dated July I965
h. Figure X was taken from TM 5-820-3, Table 2-1, dated Jan. 1978.

i. Figure XI was derived from" Handbook of Hydraulics,” fifth edition by
King and Brater.
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DESIGN STORM INDEX 2.6IN/HR (FIG. 1) I A" DRAINA DATE; 10JULY 75 | SHEET 1 _OF
Q=CA(I—F) DESIGN STORM 10 YEARS DRA’,“E",ENLST gApAC,ﬁES PROJECT: COLUMBUS L & D
C=SURFACE RUNOFF COEFFICIENT I=INTENSITY | (i1iee ThaN AIRFIELDS) |LOCATION; COLUMBUS, MS
A=AREA (ACRES) F=INFILTRATION RATE DESIGNED BY:W.D.P JCHECKED BY: RN.S.
DRAINAGE AREA [ACRES) |TOTAL EQUIVALENT LENGTH "LE" DRAIN_INLET CAPACITY
INLET [ pavep - UNPAVED _ |AREA  WEIGHTEDJACTUAL] AVG | AVG  |EQUIV. [CRITICAL | STORM RATE OF
NUMBER BARE_GRASSED|(COL 24 "C”  |LENGTH [RETARD~|SLOPE |LENGTH|TIME Tc INTENSITYIWEIGHTED| SUPPLY
C=0.90|C=0.60] C=0.40]COL 3+ "L" JENCE | "S™ | TLE” [FIG. V) 1 F
F=0.00|F=0.20] F=0.50]COL.4) (FT) “n" % (FT) | (MIN) "J(FIGV) (CFS)
i vl 3 g 5 5 7 g ] 10 11 W 13 14
i 0.06 = T.83 | 1.89 {042 | 260 | 034 | 068 | 268 | 27 1 460 048 | 33
2 1057 = 115 11,72 1057 | 185 [ 033 | 050 | 216 | 20 | 4.75 | 033 | 4.3
3 = _ 172 1172 {040 | 190 | 080 | 3.00 | 219 | 20 | 475 050 [ 29
7 = = 2.07 | 2.07 | 040 | 285 | 034 | 060 | 313 | 24 1440 | 050 | 33
5 = T.21 - 1.21 {060 | 165 | 0.70 1 0.25 | 83 13 | 5.70 | 0.20 | 4.0
TABLE "B” DRAINAGE ATE: 10JULY 79 | SHEET 2 OF 3
UNDERGROUND STORM DRAINS PROJECT: COLUMBUS L & D
(OTHER THEN AIRFIELDS) LOCATIONS: COLUMBUS, MS
DESIGNED BY:W.D.PICHECKED BY. RNS.
DESIGN_POINT DRAINAGE AREA CRITICAL_RUNOFF_TIME_T0_PRODUCE MAX. FLOW IN DRAN RATE OF
FROM | T0 INDVIDUA] WEIGHTED CRITICAL | DRAIN_TIME_TcJCRITICAL WEIGHTED| INFLOW
INLET |INLET AREA |ACCUM. "C" |CRITICAL| INLET " IASSUME TACCUM [PIPE TIME( STORM | ™5 =MLY
JuNenonuREron| S RATHACRESY TOTAL INLET 1 TN Far G EH TOTAL r&()ta ST DRAINS
NUMBER [NUMBER | () |(COL S)(ACRES NUMBER \ co 12) (MIN) | (MIN) {COL 24) (AGM) (CFS)
15 16 17 18 19 20 71 27 23 74 75 76 77 78
i 2 170_] 1.89 | 1.80 | 0.42 i 72 = = 22 1 400 | 048 | 3.3
2 3 240 [ 1.72 | 3.61 | 0.49 i 22 05 | 05 23 1450 | 041 ] 686
3 5 200 [ 1.72 | 533 | 0.46 1 27 0.7 12 23 1450 | 0.44 | 10.0
Z 5 215 | 2.07 | 2.07 1 0.40 7 24 = = 24 | 440 | 050 | 3.2
5 6 130 | 1.21 | 8.61 [0.47 7 74 0.6 25 | 430 | 0.42 | 15.7
e DATE.JULY 1979 |SHEET 3 OF 3
TABLE "C” DRAINAGE
UNDERGROUND STORM DRAINS PROJECT: COLUMBUS LTD
. (OTHER THAN AlRF'ELDS) LOCATION:COLUMBUS. MS.
PIPE"n"Q.012 DESIGNED BY:W.0.ACHECKED _BY.RNB
DESIGN _POINT HYDRAULIC DESIGN DATA FOR STORM DRAIN CONSTRUCTION DATA
FROM | 10 DESIGN HEAD 103S AT SECTION CHANGE[INVERT ELEVATION [ELEVATION DEPTH OF COVER
INLET | INLET DISCHARGEJSELECTED| SLOPE [VELGCITY] L0SS | HEAD OF MINIMUM
OR OR | LENGTH [CAPACITY| PIPE N DF IN FLOWCOEFRICENT  LOSS AT AT [FINISHED| AT  |IN UNE F
JUNCTIONUNCTION|  (FT.) | (CFS) | sizE |Fr/Ft. | v K" {KVY/29 | COL29 | COL30 | GRADE | COL.29 |LoSS THAN
NUMBER | NUMBER (coL23)| (N) (FPS) [ (AGXN | (FT) | (FT) | (FT) AT coL2d (FT.) |0OL2%(FT)
29 30 31 32 33 32 35 36 37 38 39 30 21 32
i 2 170 | 33 12 "]0.0083] 527 | 020 | 0.08 [135.75]13431] 1380 710 -
7 3 736 | 6.6 1S5 ]0.0100] 6.6 | 020 | 0.14 |133.98[131.62] 1375 211 =
3 3 200 | 10.0 | 78 10.0065] 6.1 | 0.60 | 0.35 [131.23]129.93] 1360 | 390 =
z 5 715 | 32 12 ]0.0085] 5.2 | 0.60 | 0.25 |132.96|13043] 13701 359 -
5 6 130 | 15.7 | 24 |0.0050] 6.4 = —_ 1179.08]178.43] 7355 4.21 =
Exhibit 4—1
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EXAMPLE—'—I'"[_—_“]

TYPE OF SURFACE o
ASPHALT PAVEMENT 0.90
CONCRETE PAVEMENT 0.90
GRAVEL OR MACADAM PAVEMENTS 0.35-0.70
IMPERVIOUS SOILS 0.40-0.65
IMPERVIOUS SOILS WITH TURF 0.30-0.55
SLIGHTLY PERVIOUS SOILS 0.15-0.40
SLIGHTLY PERVIOUS SOILS WITH TURF 0.10-0.30
PERVIOUS SOILS 0.01-0.10
WOODED AREAS
(DEPENDING ON SURFACE SLOPE AND SOIL COVER) | 0.01-0.20

FIGURE I

SURFACE RUNOFF COEFFICIENTS

TYPE OF SURFACE

" _»

n

SMOOTH PAVEMENT
DITCHES AND SWALES
COMPACTED GRAVEL SURFACES
BARE SURFACES

CHANNELIZED FLOW FROM
AVERAGE GRASS COVER

SPARSE GRASS COVER
AVERAGE GRASS COVER
DENSE GRASS COVER

Y 0o 1
(0.02]

0.02

0.06
10.10]

-

bttt ——dexampe

T58 7
BngJ‘

0.20
FrTa
10.40 4

r I
0.80 5

FIGURE 1l

RETARDENCE COQEFFICIENTS
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TIME OF CONCENTRATION (Tc) IN MINUTES

NOTE™

"D” — DENOTES DRAINED MATERIAL

"U” — DENQTES UNDRAINED MATERIAL
SPARSE

MAJOR DVISIONS |LETTER|DENSE COVER | AVERAGE COVER | (BARE) COVER
GW 1.0-15 0.8-1.2 0.6-1.0
GRQVEL GP 1.0-1.5 0.8-1.2 0.6-1.0
VELLY D’ 0.6-08 0.4-0.6 0.2-0.4
COARSE | SRANELLY| GMJri—8-2=08 0304 02-03
GC 03-04 0.2-0.3 0.1-0.2
SAND SW 1.0=1.5 0.8-1.2 0.6-1.0
& SP 1.0-1.5 0.8-1.2 0.6-1.0
GRAINED | Loy M| 0.6-0.8 0.4-0.6 0.2-0.4
SOILS "0 0.4-0.5 0.3-0.4 0.2-0.3
SC 0.3-0.4 0.2-0.3 0.1-02
SRS CL 0.1=0.2 0.1-02 0.02-0.1
FINE & CLAYS[ ML 0.6-0.8 0.4-0.6 0.2-0.4
LL<50 [OL 0.6-0.8 0.4-06 0.2-0.4
SITS H 0.1-0.2 0.1-0.2 0.02=0.1
GRAINED | & CLAYS| MH 0.6-0.8 0.4—0.6=r-=107-0 4]
LL>50 | OH 0.1-0.2 0.1-0.2 | 0.02-01
ORGANIC 30ILS | PT 0.6-08 0.4-06 ! 02-0.4

PAVEMENTS 0=
FIGURE IV ExampLE

INFILTRATION RATES "F” (INCHES/HOUR)

50
40 1/ Le| e
FT) | (MINS
_— ARy
/ o D
50 | 109
30 — o7
- 150 | 17.1
200 | 19.6
[ Tc=22MINS 300 235
4001 268
20 =l 5001 729.8
g 600 | 32.1
g 800 | 36.1
3 1000 | 41.0
10 | 1200 450
/ 2 I n=0.40
N S=1.00%
|
-
0 1

200 400
EQUIVALENT LENGTH OF RUNOFF (

FIGU

000
F{% IN FEET

1200

TIME_OF CONCENTRATION
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'n"=0.012 FOR SMOOTH INTERIOR PIPES OF ANY SIZE, SHAPE OR TYPE*
‘n” VALUE FQOR ANNULAR CORRUGATED METAL

RRUGATION SI
2 2/3 BY 1/2 INCH 0.024
3 BY 1 INCH 0.027
6 BY 2 INCH 0.028-0.033
9 BY 2 1/2 INCH 0.033

‘n” VALUE FOR HELICAL CORRUGATED METAL (2 2/3 BY 1/2 INCH CORRUGATIQNS)

PIPE DIAMETER

12—18 INCHES 0.011-0.014
24-30 INCHES 0.016-0.018
36-96 INCHES 0.019-0.024

* INCLUDES BITUMINIZED FIBER, CAST IRON, CLAY, CONCRETE
(PRECAST OR CAST-IN-PLACE) OR FULLY PAVED CORRUGATED METAL PIPE.

FIGURE X
ROUGHNESS COEFFICIENTS "n” FOR VARIOUS PIPE

IYPE _QF JUNCTIONS K"

FOR NO BENDS AT JUNCTIONS 0.20

FOR BENDS AT JUNCTIONS OF 25 DEGREES 0.25

FOR BENDS AT JUNCTIONS OF 45 DEGREES 0.35

FOR BENDS AT JUNCTIONS OF 90 DEGREES 0.40

FOR JUNCTIONS OF THREE OR MORE PIPE 0.60
FIGURE Xi

HEAD LOSS COEFFICIENTS AT JUNCTIONS
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L=LENGTH (FT)

p

\

[

PE

STORM DRAIN

DRAINAGE AREA LIMIT

PAVED AREA

GRASSED AREA

BARE AREA

S=SLOPE(%)

RUNOFF FLOW PATH

OVERALL PHYSICAL CHARACTERISTICS:  THE OVERALL DRAINAGE AREA CONSISTS
OF AVERAGE GRASSED, BARE SOIL AND ASPHALT PAVED AREAS. THE PREDOMINANT
SOIL TYPE WITHIN THE OVERALL AREA IS AN IMPERVIOUS FINE GRAIN SILT
CLASSIFIED AS MH. THESE GENERAL CHARACTERISTICS WERE USED TO DETERMINE
THE COEFFICIENTS Of RUNOFF_"C"™ FROM FIG. I AND INFILTRATION RATES "F"
FROM FIG. IV. THE "C" AND "F" VALUES ARE SHOWN AT THE TOPS OF COLUMNS
2, 3 AND 4 OF TABLE "A".

300’

gRUNOFF CONSIDERED TO BECOME CHANNELIZED
CAFTER 200" OVER UNPAVED SURFACE.

} FIG I )

— AVERAGE GRASS COVER
n=0.4, SHEET FLOT
*n=0.2, CHANNELIZED FLOW

L=35"
|| $=0.50% i Z
////// SRR SN
4 0 Ve 3
X §2oo' » {..‘i \S\'(\\ /// \//. ": /
o, "{L=35" 7NN /1 N /| N
/ Os $=0.707f*1 , &Piﬁ&!—i@ﬁ A D,/ FINISHED” 7 A A2 B ~-—EXISTING OUTFALL DITCH
‘. O ELEV.=137 .50 35/ %\ ELEV.=136.0 ~t 8 -
/ LA R 730 ///\ / o S / (BARE SILTLY-CLAY SOIL)
R R L S TR T K N, . _
-0, } ) e .{'d \\
L 20 // '...;/ Q@ ®
ONSHED "2 1" T & - FINISHED
ELEV.=138.00/ /]+. : FINISHED _
bl A:‘-: ELEV=135.50
///// // RIS RN ! // I
275" ol 25Q° - // 250’ 175
PAVED ' AVERAGE GRASS COVER\ | ‘
(n=0.02, FIG.IN) <n=0.4, SHEET FLOW - ?fﬁé% Gﬁlés,ﬁ) COVER = ?:.Rg ]SUEEA,%)E
n=0.2. CHANNELIZED FLow( G R =2
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DESIGN EXAMPLE
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PROFILE-DESIGN EXAMPLE

BIBLIOGRAPHY:
FIGURES VII AND VIl WERE TAKEN FROM TM 5-820-1. FIGURES 25 & 27
RESPECTIVELY, DATED APRIL 1977.
@FIGURE IX WAS TAKEN FROM TM 5-820-4. FIGURE 10,DATED JULY 1965.
@ FIGURE X WAS TAKEN FROM TM 5-820-3. TABLE 2-1,DATED JANUARY 1978,

FIGURE Xi WAS DERIVED FROM "HANDBOOK OF HYDRAULICS”, FIFTH EDITION
BY KING AND BRATER.




HYDRAULIC DESIGN DATA
FOR CULVERTS
(OTHER THAN AIRFIELDS)

DATE

’ SHEET OF

PROJECT

LOCATION

DESIGNED BY

] CHECKED BY

HYDRAULIC AND CHANNEL INFORMATION
Q-___ TW-

Q FROM COLUMN 14 OF TABLE "A"

LOCATION:

STATION:

4

TW
S So- “‘} T
EL. L - EL.
MEAN STREAM VELOCITY =
MAX. STREAM VELOCITY -
HEADWATER COMPUTATION 2 -
CULVERT Q SIZE S E Yo 5
DESCRPTION | o) | oho IN:ET CSVTT. OUTtET C(ZNTRZ)L :w = H 'hho- LSLg g; Eof REMARKS
. . HW x W~
(ENTRANCE TYPE) < | oD Ke | en | e | =5 b | ¢ | D |3 °s

8-+

SUMMARY AND RECOMMENDATIONS:
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DESIGN STORM INDEX IN./HR. (FIG. 1) OATE: SHEET or
TABLE "A" DRAINAGE
0- CA 0-F) DESIGN STORM 10 YEAR PROJECT:
C- SURFACE RUNOFF COEFFICIENT 1o INTENSITY DRAIN INLET CAPACITIES ey
A- AREA (ACRES) F- INFILTRATION RATE (OTHER THAN AIRFIELDS) P PO
WLET DRAINAGE AREA (ACRES) TOTAL EQUIVALENT LENGTH Lg ORAN INLET CAPACITY
M UNPAVED AREA
NUMBER PAVED oL 2 - | weohTED | ACTUAL AVG. AVG. EQUIV. CRITICAL | STORM RATE OF
BARE TURF oL 5t e LENGTH RETARD. SLOPE LENGTH TME T_ | INTENSITY | WEIGHTED | SuppLY
C-O 90 c. C- COL 4) HLII llnn I|Sn IILE " llIll “F" |lOII
_ ; (FTo 7 (FORMULA 1) (FIG. V) (FIG. VI} (CFS)
F0.00 Fe Fe (FT) (MIN.)
1 2 3 4 5 6 7 8 9 10 n 12 13 14
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TABLE

'B" DRAINAGE

UNDERGROUND STORM DRAINS
(OTHER THAN AIRFIELDS)

DATE: I SHEET OF
PROJECT:

LOCATION:

DESIGNED BY: ICHECKED 8v:

DESIGN POINT DRAINAGE AERA CRITICAL RUNOFF TIMETO PRODUCE MAX.FLOW IN DRAIN
FROM 10 CRITICAL ORAIN TIME CRITICAL STORM RATE OF
INLET INLET INDIVIDUAL ACCUM. WEIGHTED CRITICAL INLET TIME ASSUME ACCUM, PIPE TIME INTENSITY WEIGHTED | INFLOW INTO
oR oR LENGTH AREA TOTAL e INLET TAMIND PIPE VEL. TOTAL T (MIND e F DRANS
JUNCTION JUNCTION (FT) (ACRES) (ACRES) NUMBER ot m 6 FPS (M) (COL. 22 » (FIG. VI) (CFS)
NUMBER NUMBER «oL. 5 (MIN) coL. 24)
15 6 17 18 19 20 21 22 23 24 25 26 27 28
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. DATE: ] SHEET oF
TABLE "C" DRAINAGE
PROJECT:
UNDERGROUND STORM DRAINS
LOCATION:
(OTHER THAN ARFIELDS) —— EXEXT
DESIGN POINT HYDRAULIC DESIGN DATA FOR STORM DRAINS CONSTRUCTION DATA
FROM 10 DESIGN HEAD LOSS AT SECTION CHANGE INVERT ELEVATION ELEV DEPTH OF COVER
INLET INLET DISCHARGE SELECTED SLOPE VELOCITY Loss HEAD OF
oR OR LENGTH PIPE N OF NFLOW COEFF LOSS AT AT FINISHED AT MINIUM
JNCTION JUNCTION ¢ ChpACTY v e v 372 coL. 29 coL. 30 CRADE coL. 29 IN LINE IF
(CFS) SIZE F1./f1 9 (FT) (FT) AT COL. 29 (FT) LESS THAN
NUMBER NUMBER (coL. 28) P FPS) FIG. viD FT) COL 29 (FT)
29 30 3 32 33 34 35 36 37 38 39 “0 4 42
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STORM DRAINAGE PIPE AND STRUCTURE SCHEDULE

STRUCTURE CONC. PIPE C M PIPE STRUCTURES
PIPE INVERT ELEV. CLASS INVERT ELEV. TYPE Top Fo
FROM [ TO [LGTH || DIA | SLOPE uP DOWN REINF. DIA | SLOPE uP DOWN GAUGE | CORR. NO | STR ELEV. NO.
(FT) (IN.) 7 CONC. (IN. /
STREAM | STREAM STREAM | STREAM SIZE

-

NOTE: FOR PIPE AND STRUCTURE MATERIAL REQUIREMENTS

- SEE THE SPECIFICATIONS.
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CHAPTER 5

SURVEYI NG AND MAPPI NG

5.1 GENERAL

Thi s chapter presents general requirenents for surveying and nmappi ng, as
well as the processing of the data that nay be required for the work
necessary in the design and advance planning of the project. Al |abor,
materi als, and equi pment necessary to performsite surveying and nmappi ng
services is required. Adequate professional supervision and quality control
must be provided to assure the accuracy, quality, conpleteness of the site
surveys.

5.2 APPLI CABLE PUBLI CATI ONS

The foll owi ng publications may be applicable for site surveying and nappi ng
for the design of the project.

5.2.1 Standards Manual for U S. Arny Corps of Engi neers

EM 1110-1-1003 NAVSTAR d obal Positioni ng System Manual ,
dat ed Sept. 1990.

EM 1110-1-1000 Phot ogramet ry Manual .

EM 1110-1-1001 Geodetic Control.

EM 1110-1-1005 Topogr aphi ¢ and Fi eld Surveyi ng and Mappi ng.

EM 1110-2-1003 Hydr ographi ¢ Surveyi ng, dated August 1990.

5.2.2 Technical Manual for U S. Arny Corps of Engi neers

TEC- 1110- 1- 147 CORPSCON.

Manual of Instructions for Geodesy, Cartography, Hydrography and
Phot ogrammetry for the Mbile D strict, dated January 1988.

The Engi neering Manuals (EMs) |isted above shall take precedence over
Di strict Mnual s.

5.3 PRQJECT DEFI NI TION

5.3.1 Ceneral Statenment of Surveying and Mappi ng Services

The desi gner shall submt a general statement (scope of work) as to what
type surveyi ng and mappi ng services shall be required for the site plan (if
applicable). The following information is required:

a. Nane and | ocation of the project.

b. Type of surveying and/or mappi ng services (geodetic, topographic,
hydrographi c, route |l ocation surveys, etc.).

5-1



C. English or netric surveys.

d. Site map to scale showing area to be surveyed (acres, |length of
route location survey, etc.). Scale required for the new survey (1"=30
1"=50', 1"=100', 1"=200', etc.) and contour interval (1", 2', 5, etc.).

e. Ceneral description of utilities (above and/or underground) that
shall be located (if applicable).

5.3.2 Existing Horizontal and Vertical Site Contro

The Governnent shall upon request, furnish all pertinent horizontal and
vertical control data on file. The follow ng information is required when
maki ng a request.

a. Locati on and nane of the project.

b. Ceneral site map of the project area showi ng |ocation and
coordi nate val ues (NAD27 or NAD83).

Exi sting site control (horizontal and vertical) shall be requested
fromthe Corps of Engineers at the foll owi ng address:

U S Arny Engineer District, Mbile
Attention: CESAM EN- M5B

Post OFfice Box 2288

Mobi | e, Al abama 36628-0001

5.4 CONCEPT OF SURVEYI NG AND MAPPI NG SERVI CES

The foll owi ng surveyi ng and mappi ng services may be necessary in the design
and advance pl anning of the project:

5.4.1 Ceodetic and Control Surveys

I ncl udes surveys in which the figure and size of the earth are considered
and is used for precise |location of basic points suitable for controlling

ot her surveys. Includes 1st, 2nd, and 3rd order horizontal and vertica
control surveys, geodetic astronony, gravity, and magnetic surveys in
accordance with the Standards and Specifications for Geodetic Contro

Net wor ks publ i shed by the Federal Geodetic Control Committee dated Septenber
1984. Conventional, electronic instrunentation, inertial, satellite and

ot her survey methods, as applicable, may be utilized.

5.4.2 Topographi c Engi neering and Construction Surveys

I ncl udes acqui sition of topographic surveying and mappi ng data representing
t hr ee- di mensi onal spatial relationships on the earth's surface. This data
may be required for planning, cost estimating, engineering, design,
construction, master planning, operations, and recording as-built
conditions. Conventional and electronic instrunmentation, renote sensing,
inertial, satellite and other survey nethods, as applicable, may be
utilized.
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5.4.3 Topographic

To be acconplished either by plane table and/or Total Station with Data
Col | ector.

5.4.4 Route Location Surveys

Roads, railroads, |evees, channels, etc.

5.4.5 Quantity Surveys

Preconstruction and/or final cross-sections and conputations of quantities.

5.4.6 Layout Surveys

St aki ng of buildings, structures, utilities, roads, railroads, etc.

5.4.7 Hydrographi c Engi neering and Construction Surveying

Surveys of channels, |akes, rivers, bays and open coastal waters in support
of engi neering design, construction, and operations and nai nt enance.

I ncl udes acqui sition of hydrographic and surveyi ng and mappi ng data
representing three-di nensi onal spatial relationships on the earth's surface.
This data may be required for planning, cost estimating, engineering,
dredgi ng, design, construction, sedinentation, nmaster planning, operations
and as-built conditions period, conventional and el ectronic instrunentation
and renmote sensing, inertial, satellite, side scan sonar, subbottom
profiling, marine magnetoneter, and other surveying methods, as applicable,
may be used.

5.4.8 Precise Surveys

First, second, or third order horizontal and vertical surveys to nonitor
nmovenent of structures or precise |ocation of structures.

5.4.9 Boundary and Cadastral Surveying

I ncl udes property, boundary and easenent surveys, etc. Conventional
el ectronic instrunentation, inertial, satellite, and other survey nethods,
as applicable, may be utilized.

5.4.10 Photogrammetric Services

I ncl udes acqui sition of surveying and mappi ng data from nmeasurenent of

phot ographs representing either three dimensional or planinmetric spatia

rel ati onships on the earth's surface. Stereo plotting, bridging,

phot ographi ¢ | aboratory, and reproduction services, acquisition of aeri al
phot ogr aphy, drafting, and scribing. Photogrametric mapping to include
filmnegatives, filmand gl ass positives, photo indexes, photo enlargenents,
conput ations, scribecoats, conpilation histories, and mappi ng on stabl e base
materi als may be required.

5.4.11 Supplenmental Map Control (SMJ)

Establ i shnment of third order horizontal and vertical control on photo
identifiable points for Photogrametric mappi ng.
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5.4.12 Cartographic Surveying

I ncl udes acquisition and assimlation of topographic and/or hydrographic
surveyi ng and mappi ng data for preparation of maps, charts, and simlar
products for planning. Conventional and el ectronic instrunmentation,
inertial, satellite and other survey nethods, as applicable, may be
utilized.

5.4.13 Mapping and Charting

I ncl udes the preparation (i.e., design, conpilation, digitizing, scribing,
drafting, and printing) of map and chart products. These depict nan-nmade
and natural features of a part to the surface of the earth in their correct
positions and at an established scale relative to a coordinate reference
system These maybe associ ated with engi neering, |and/ boundary, geodetic
and/ or cartographic surveys. Conventional, electronic, or conputer-assisted
desi gn & CADD systens as applicable may be utilized.

5.4.14 Digital Data

Survey data is required in Intergraph I GS 3D design files and DIMfiles
conpatible with Intergraph InRoads (version 7.1). Al digital survey data
shall be in accordance with Tri-Service A/E/ C CADD Standards
(http://tsc.wes.arny.nmil/intro.asp). The AE Designer shall store and

mai ntain a copy of all electronically created digital files (CD s, and D sc
etc.) through the construction phase of the project. These files shall be
made avail able to the governnment upon request and shall be maintained with
no additional cost to the Governnent.

5.5 M N MM TECHNI CAL STANDARDS FCR SURVEYI NG AND MAPPI NG SERVI CES

5.5.1 Registered Land Surveyor

Al'l surveying and mappi ng services shall be acconplished under the

di rection/supervision of a Registered Land Surveyor in the state in which
the project is located. Site plan mapping shall be signed and sealed with
the follow ng statenent: "I HEREBY STATE THAT THI S SURVEY AND DRAW NG S)
MEETS OR EXCEEDS THE M NI MUM TECHNI CAL STANDARDS FOR THE PRACTI CE OF LAND
SURVEYI NG | N ALABAMA, FLORI DA, GECRA A, M SSI SSI PPl OR TENNESSEE".

5.5.2 Horizontal and Vertical Datum

Al site plan surveying and mappi ng shall be referenced (tied) to the Loca
State Pl ane Coordinate System (NAD27 or NAD83) and the National CGeodetic
Vertical Datum (NGVD29) with no less than third (3rd) order accuracy and
procedure. Assumed coordi nates and vertical positions can be used only with
the Governnent's perm ssion. Design draw ng(s) shall indicate what

hori zontal and vertical control datumwas used for the site surveys.

5.5.3 Survey Monunents

A mninum of three permanent survey nonunents shall be established on or
adjacent to the design site. Survey nonunents nust be established in areas
that shall not be disturbed prior to and during the construction phase
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of the project. Designation and date established shall be stanped on each
survey nonument. No less than third order horizontal and vertical contro
shal | be established on each survey nonunent. A detailed description with
hori zontal and vertical datum shall be indicated on the site plan survey and
design drawings. The following are requirenments for a survey nonunent:

a. Be conposed of a durable ferrous or nagnetic material with
m ni mal | ength of eighteen inches and cross-section area of material of 0.3
squar e inches.

b. Be identified with durable marker or cap bearing designation
date and Regi stration Nunber of the | and surveyor in responsible charge.

C. Be detectable with conventional instruments for finding ferrous
or magnetic objects.

5.5.4 Site Plan draw ng(s)

Al'l permanent survey nonunents established on site shall be shown on the
final design drawings. Inserts on the drawings and/or digital files shall
show a detail ed sketch of the |location with description of the permanent
nmonunent s established on site. Course chart on the draw ngs shall show
coordinate and vertical values of each permanent nonunent.

The following is an exanple of a course chart:

NAVE OF PROQIECT AND LOCATI ON

DESI GNATI ON TYPE MARK DATE NORTHI NG EASTI NG ELEVATI ON
OF POINT NAD27 NAD27 NGVD29

21A- 3B CONC. MON, 1994 345,123.34 (M) 1, 234,456.00(ME) 234.56 FT.
21A-3C REBAR 345, 140. 66 1, 234, 400. 56 246. 98 FT.
BB- 3 REBAR 345, 340. 45 1, 234, 645. 14 76.33 M

21A-3D CONC. MON 1994 345, 450. 98 1, 234, 823. 34 77.45 M

212-3 3/4" I RON ROD 345, 003. 45 1, 234, 700. 98 224. 21 FT.

NAD83 NAD83 223.78 FT.

212-4 3" PVC PIPE (WE) 256, 234. 67( AW 1,989, 067. 00( AW 225.90 FT.

5.5.5 Conpliance with Applicable Laws

Al'l personnel shall strictly observe the laws of the United States or other

governi ng body affecting operations at all sites. The personnel shal

conply with all applicable | aws under which they are operating including

t hose concerning the inspection and operation of equi pment and the |icensing
of Engi neers, Land Surveyors, pilots, nechanics and other personnel. It is

further understood and agreed that the Designer assunes full responsibility

for the safety of his enployees, plant, and materials.

5.5.6 Security C earance

If so indicated in the Statenment of Wrk, personnel working on the project
shal |l be capabl e of obtaining a tenporary security clearance. The follow ng
information is required: Full Name, Position, Social Security Nunber, Date
of Birth, Place of Birth, Security O earance, Ctizenship, Drivers License
Nunber and State of Drivers License. Include with this list the name and
phone nunber of a point of contact in case of an enmergency. It is the
responsibility of the designer to assure all personnel used can obtain the
cl ear ance.
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5.6 DESIGNER S RESPONSI Bl LI TY FOR UNSATI SFACTORY SI TE SURVEYS

If the site surveying and mapping services are found to be in error prior to
and through the constructi on phase of the project, the designer shall be
responsible for all cost in connection with correcting such errors. The

desi gner shall be and remain responsible to the Government in accordance
with applicable law for all danmages to the Governnent caused by negli gent
per formance of any services.

5.7 TECHN CAL REQUI REMENTS

The Desi gner shall adhered to the Manual of Instructions for Ceodesy,

Cart ography, Hydrography and Photogrametry (EM 1110-1-1000) for the Mbile
District, dated January 1988, for all surveying mappi ng services and can
acqui red from

U S Arny Engineer District, Mbile
Attention: CESAM EN MB

Post OFfice Box 2288

Mobi |l e, Al abanma 36628-0001
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CHAPTER 6

GEOTECHNI CAL

6.1 CGENERAL

This chapter outlines the content of the Foundati on Report to be provided to
all designers for use in design and incorporated in the various submtta
stages. The Mbile District(MDO, or a contractor hired by MDO or the

desi gner shall provide to the designer a conprehensive Foundati on Report as
soon as it can be formul ated after notice to proceed. |I|f the designer
arranges the geotechnical investigation, the designer, or his consultant,
shall be required to plan and conduct a geotechnical investigation of the
proposed site based on the Statenment of Wrk (SON. The report shall present
the results of the subsurface investigation and |aboratory testing and shall
of fer recomendations for the design of structure foundations, pavenents, and
ot her geotechnical features. Logs of borings shall be provided as an

appendi ces to the Foundation Report, design analysis, and contract

speci fications using ENG Form 1836 and ENG Form 1836a for continuati on pages
unl ess ot herwi se approved. Specifications for all earthwork operations and
specialty itens such as dewatering systens, piling operations, slope
stabilization, etc., shall be provided. Specialty field tests such as ph
measurenments, resistivity tests, and percolation tests shall be included for
use in design, if appropriate. The designer shall be responsible for
selecting the structure foundation type based on the recomrendati ons of fered
in the Foundation Report. The designer shall be responsible for insuring that
t he Foundati on Report contains all the required data to design the foundation
to include itenms such as construction and permanent dewatering, pile driving,
slope stabilization, etc. It shall be the designer’s responsibility to insure
that the geotechnical investigation adequately characterizes the site geol ogy
and hydrogeol ogy and that all data required to conplete the project design is
collected and anal yzed. This chapter also lists the specific requirenments of
the subm ttal stages for geotechnical design features. The Foundati on Report
i ncluding |1 ogs of borings and | aboratory test data shall be nade a part of the
Desi gn Anal ysis and shall be reviewed by MDO if the Foundation Report was not
prepared by MDO. The Foundati on Report may be submitted for review prior to

t he conventional submittal dates if time permits. The designer should contact
the Geotechnical and Dam Safety Section if there are any questions about the
content of the Foundation Report or the features required by the various
submittal stages or if the project has been resited.

6.2 APPLI CABLE PUBLI CATI ONS

6.2.1 ASTM Specifications

Many of the "Quide Specifications" reference ASTM speci fications. Mst of the
ASTM speci fications that are usually referenced by geotechni cal specifications
can be found in volune 04.08 of ASTM Listed below are the nost frequently
used ASTM speci fications. These specifications or their updated versions
shoul d be referenced.

C 117-90 Test Method for Material Finer Than 75 -um(n 0.200) Sieve in
Mat eri al Aggregates for Washi ng

C 136-84 Met hod for Sieve Analysis of Fine and Coarse Aggregates
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D 420-87

D 421-85

D 422-63

D 653-90a

D 698-91

D 1140-54

D 1241

D 1452-80

D 1556-90

D 1557-91

1586- 84

1587- 83

2113-83

O O O O

2167- 84

D 2216-90

D 2487-90

D 2488-90

D 2922-91

D 2937-83

D 3017-78

D 3740-88

Recommended Practice for Investigating and Sanpling Soil and Rock
for Engi neering Purposes

Practice for Dry Preparation of Soil Sanples for Particle-Size
Anal ysis and Determ nation of Soil Constants

Met hod for Particle-Size Analysis of Soils
Termi nol ogy relating to Soil, Rock and Contai ned Fl uids

Test Method for Laboratory Compaction Characteristics of Soil
Using Standard Effort (12,400 ft-1b/ft3) (600kN-m ni 3)

Test Method for Anpbunt of Material in Soils Finer than the No. 200
(75-um Sieve

Specification for Materials for Soil-Aggregate Subbase, Base, and
Sur f ace Courses

Practice for Soil Investigation and Sanpling by Auger Borings
(1990)

Test Method for Density and Unit Wight of Soil in Place by the
Sand- Cone Met hod

Test Method for Laboratory Compaction Characteristics of Soil
Using Modified Effort

Met hod For Penetration Test and Split-Barrel Sanpling of Soils
Met hod For Thin-Wall ed Tube Sanpling of Soils
Met hod for Dianond Core Drilling for Site Investigation (1987)

Test Method for Density and Unit Weight of Soil In-Place by the
Rubber Bal | oon Met hod (1990)

Test Method for Laboratory Determ nation of Water (Misture)
Content of Soil and Rock

Gl assification of Soils for Engi neering Purposes

Practice for Description and ldentification of Soils (Visual-
Manual Procedure)

Test Methods for Density of Soil and Soil - Aggregate in Place by
Nucl ear Met hods ( Shal | ow Dept h)

Test Method for Density of Soil in Place by the Drive-Cylinder.

Test Method for Misture Content of Soil and Soil-Aggregate in
Pl ace by Nucl ear Methods (Shal |l ow Dept h)

Practice for Evaluation of Agencies Engaged in Testing and/or
I nspection of Soil and Rock as Used in Engi neering Design

ASTM D 4043-91 Quide for Selection of Aquifer Test Method in Determ ning

Hydraulic Properties by Well Techni ques
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ASTM D 4044-91 Test Method (Field Procedure) for |nstantaneous Change in Head
(Slug Test) for Determining Hydraulic Properties of Aquifer s.

D 4318-84 Test Method for Liquid Limt, Plastic Limt, and Plasticity |ndex
of Soils

D 4428/ 4428M 91 Test Method for Crosshol e Seismc Testing

D 4718-87 Practice for the Correction of Unit Wight and Water Content for
Soils Containing Oversize Particles

D 4829-88 Test Method for Expansion Index of Soils

G 57-78 Met hod for Field Measurenent of Soil Resistivity Using the
Wenner Four - El ectrode Met hod

G 57-78 Met hod for Field Measurenent of Soil Resistivity Using the
Wenner Four - El ectrode Met hod (1984)

6.2.2 Governnent Techni cal Publications

Cover nment techni cal manual s shoul d be used in conjunction with the ASTMS for
acconpl i shing foundati on design. The nmanual s can be accessed el ectronically
at the foll ow ng:

http://ww. usace. arnmy. m | /inet/usace. docs/ eng-manual / em ht m

AFM 88- 3 Soils and Ceol ogy: Procedures for Foundation Design of Buil dings
and O her Structures (Chapter 7)

EM 1110-1-1-1904 Settlenent Analysis
EM 1110-1-1-1905 Bearing Capacity of Soils
See Chapter 4 and 11 titled SITE DEVELOPMENT and STRUCTURAL for

addi tional publications to be used in the design of roads and buil di ngs.

6.3 PRQOIECT DEFINITION (10-15%

The Project Definition Submttal should have a geotechnical chapter that
states the known general geol ogy and physiol ogy of the project site. The
chapter should state the site's history and its status as a potential site of
Hazar dous and Toxi ¢ Waste(HTW contam nation. The chapter should further
state the status of the foundation investigation and report.

6.4 CONCEPT DESI GN (30-35%

6.4.1 Design Analysis

(a) Incorporate recomendations stated in the Foundation Report into
t he desi gn.

(b) Provide foundation design cal cul ati ons using paraneters outlined in
the Report and include a copy of the Report in the design anal ysis.
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(c) Notify the Geotechnical Branch of any conflicts between the
Foundati on Report and concept design. |If the topographic surveys are to be
performed by the designer, then an electronic file copy in a DGN format of the
survey nust be sent to the entity perform ng the geotechnical investigation
as soon as possible but no later than the date for the submttal of the 35%
desi gn.

(d) I'nclude boring | ogs and | aboratory test data as an appendi X.

6.4.2 Design Draw ngs

(a) Locate soil borings, test pits, nonitoring wells and piezoneters on
the civil site plan. Add the appropriate synbol to | egend.

(b) Add note to civil site plan: "For |ogs of borings and test data,

see _ ." and reference the appendi x that includes boring | ogs and test data.

6.5 | NTERI M DESI GN (50- 60%

Conply with the accepted comments on the concept design

6.6 FINAL DESI GN (UNREVI EWED 100%

6.6.1 Cenera
(a) Conmply with corments on the interimreview.

(b) Return the specifications provided by MDO al ong with desi gner
prepared specifications for final review

6.6.2 Design Analysis

(a) Incorporate recomendations stated in the Foundation Report into
t he desi gn.

(b) Provide foundation design cal cul ati ons using paraneters outlined
in the Report, and include a copy of the Foundation Report in the design
anal ysi s.

(c) Notify the Ceotechnical branch of any conflicts between Foundation
Report and final design

(d) I'nclude boring |logs and | aboratory test data as an appendi x of the
speci fications. Provide separate Adobe Acrobat Portable Docunent Format files
naned “l ogs. pdf” and “tests.pdf” for the appendi x. |Include “General Notes”
“Soil Cassification Legend”, “Rock O assification Legend” if applicable, and
Abbrevi ati ons pages at the begi nning of the |ogs.pdf file, followed by boring
| ocation map if applicable, followed by the boring |logs. Soil borings, test
pits, nonitoring wells and piezoneters shall either be located in the appendix
with boring logs (file logs.pdf) or located on civil site plans. Locations
shall be clearly legible when printed at 8.5 in. x 11-in. size if included in
| ogs. pdf file. Include |aboratory test data in the file “tests.pdf.” Do not
i nclude the narrative portion of the Foundation Report or any sections or
profiles containing interpretati ons of subsurface data in Appendix “A.”
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6.6.3 Design Draw ngs

(a) Locate soil borings, test pits, nonitoring wells and pi ezoneters
on civil site plan. Add the appropriate synbol to | egend.

(b) Add note to civil site plan: "For logs of borings and test data,
see _ “ and reference the appendi x that includes boring | ogs and test data.

6.7 READY TO ADVERTI SE (100%

(a) Comply with corments on the final design review

(b) Include any draw ngs and specifications prepared by MDO in the
I ndex of Drawi ngs and the Table of Contents for specifications.

(c) I'nclude boring logs and | aboratory test data as Appendix ‘A of the
speci fications. Provide separate Adobe Acrobat Portabl e Docunent Format files

naned | ogs. pdf and tests.pdf for Appendix ‘A . Include “CGeneral Notes,” *Soi
C assification Legend,” “Rock C assification Legend” if applicable, and
Abbrevi ati ons pages at the beginning of the |logs.pdf file, followed by the
boring logs. Include |aboratory test data in the file tests.pdf. Do not

i nclude the narrative portion of the Foundation Report or any sections or
profiles containing interpretati ons of subsurface data in Appendix ‘A .

6.8 TECHNI CAL REQUI REMENTS

6.8.1 Deep Foundations

The Foundati on Report shall provide recomendations for the type of deep
foundation systemto be used (piling, caissons, etc.), the size and | ength of
the piling, the estimated tip el evation, and the all owabl e bearing capacity of
each pile. The designer shall be responsible for selecting the type of deep
foundation to be used, determ ne the nunber of piles, actual spacing, and the
pile cap design. |If caissons are used the designer shall insure that the
report addresses the caisson dianeter, enbeddnent depth, top of sound rock
nunber of caissons, spacing during installation, and all owabl e bearing
capacity. The nunber and | ocation of test piles and |load tests to be
specified in the construction contract should be recommended. The designer
shal |l be responsible for securing all required geotechnical data during the
geot echnical investigation if so tasked.

6.8.2 Tenporary Constructi on and Pernmanent Dewatering Systens

6.8.2.1 Tenporary Construction Dewatering

Based on the results of the geotechnical investigation the designer shall be
responsi bl e for determ ning project-dewatering requirenents. Short-term
construction dewatering due to poor surface drainage, precipitation, or short
duration work at or near the water table is generally considered a contractor
responsibility. Using information fromthe Foundati on Report, the designer
should alert the contractor to any known conditions that shall require short
term dewat eri ng

VWhen tenporary construction dewatering shall be required due to a consistently

hi gh water table or the effects of underlying artesian aquifers the designer
shal | design and present a dewatering plan in sufficient detail that the
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contractor can bid on and install the dewatering system The designer shall
be responsible for securing all the required informati on necessary for the
desi gn of the system (aquifer properties, geotechnical analyses of sedinents,
etc.) during the geotechnical investigation. For construction dewatering
designs the use of slug tests to determ ne aquifer characteristics (hydraulic
conductivity, transmssivity, storage coefficient, etc.) shall not be
accept abl e.

6.8.2.2 Permanent Dewatering Systens

The desi gner shall be responsible for securing the required aquifer properties
and hydrogeol ogi c data during the geotechnical investigation. The selection
of well screen slot sizes, screen |engths, discharge pipe sizes, installation
nmet hods, etc. shall be the responsibility of the designer. The use of slug
tests to determ ne aquifer characteristics (hydraulic conductivity,

transm ssivity, storage coefficient, etc.) shall not be acceptable.

6.8.3 Earth Liners

The geotechnical investigation should provide the designer with the overal
geol ogic conditions, the in situ and constructed perneabilities that can be
obt ai ned using native materials and stabilizing agents, liner types and

t hi cknesses, and slope stabilization requirements. The designer shall be
required to apply for all necessary permts. As part of the permtting
process he shall be required to determ ne the classification of the materia
to be contained, the perneability necessary to contain the material, and the
size and functional configuration of the containment area. No earth liners
shall be permtted when material to be retained has a Ph bel ow 5.

6.8.4 Cat hodi c Protecti on and G oundi ng Systens

The geotechnical investigation should include all ph tests, salinity tests,
resistivity nmeasurenments, etc., required to design corrosion control and
groundi ng systens. The raw field data shall be provided in the Foundation
Report without interpretation or recomrendati ons. The designer shall design
all corrosion control and grounding systens required for the project and shal
advise MDO imedi ately if additional field data is required

6.8.5 Permanent Water Well Design and Construction

If required by the SON the designer shall be required to determne the

| ocation of the well, verify the gpmrequirenents, verify future demands based
on facility estimtes, and determ ne the punp size and type. The permanent
wel | design shall be based on data collected fromthe installation and aquifer
testing of a pilot well. Test well borings shall be continuously sanpl ed and
visually |l ogged by a qualified geologist. Additionally, the borehol e shal
geophysically logged to verify the visual log. Sedinment sanples fromthe
anticipated production zone(s) shall be analyzed for grain size distribution
and any other required parameters to assist in the design of the well. The
conpl eted design shall specify casing sizes and | engths, grouted intervals,
wel |l screen slot size(s), screen length, filter pack gradation, centralizer

| ocations, and testing requirenents to insure the strai ghtness and pl unbness
of the borehol e and conpl eted wel .

6.8.6 Structures

The Foundati on Report shall recomrend the type of foundation systemto be
used, the allowable bearing capacity, the depth of placenent and bearing
el evations for the footings, and the floor slab preparation. The designer
shal |l size all footings, grade beans, slabs, etc., utilizing the
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recommendati ons and restrictions presented in the Foundati on Report. The
desi gner shall prepare earthwork specification for the structures. See
Chapter 11 titled STRUCTURAL for further design requirenents.

6.8.7 Pavenents

The Foundation Report shall recommend for pavenent subgrades the all owable
desi gn CBR and nodul us of subgrade reaction paraneters along with the required
conpaction effort. Quidance shall be offered on the types of base course
materials available in the area and design strengths. The designer shal
prepare all earthwork specifications for pavenent subgrades. The designer
shall prepare all pavenent material specifications with consultation fromthe
Ceot echnical Branch. See Chapter 4 titled “SI TE DEVELOPMENT”, for deviations
or exceptions.

6.8.8 GCeneral Earthwork and Special Features

The Foundati on Report shall recomrend undercutting requirenents, fill and
backfill placenent procedures, types of conpaction equipnment to be used, and
outline earthwork procedures for special features such as retaining walls,
enbankment construction, earth covering of structures, basenents, buried and
mounded tanks, utilities, etc. The designer shall prepare all earthwork
specifications (Mobile District sections 02221, 02222, and 02225) for the
general conditions. The Ceotechnical Branch shall assist the designer in the
preparation of specifications for any special features. For projects
requiring gabion or riprap slope protection, the designer shall coordinate
with the Geotechnical & Dam Safety Section (ENG5 for required materials

i nvestigations and/or specification requirenments. Notification of the
proposed sl ope protection should be given EN-GG as soon as possible so as to
allow tinme for any needed sanpling and testing.

EXH BIT 6-1 THRU 6-7 FOLLOAG:
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APPENDIX “A’" - LOGS OF BORINGS AND TEST DATA

GENERAL NOTES:

1. GROUNDWATER DEPTHS OR ELEVATIONS SHOWN ON THE BORING LOGS REPRESENT
GROUNDWATER ENCOUNTERED ON THE DATES SHOWN. ABSENCE OF GROUNDWATER

DATA ON CERTAIN BORINGS IMPLIES THAT NO DATA IS AVAILABLE. BUT DOES NOT
NECESSARILY MEAN THAT GROUNDWATER WILL NOT BE ENCOUNTERED AT THE
LOCATIONS. GROUNDWATER ELEVATIONS VARY AND SEEPAGE ABOVE THE DEPTHS OR
ELEVATIONS SHOWN CAN BE EXPECTED AT ANY TIME.

2. WHILE THE BORINGS ARE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT THEIR
RESPECTIVE LOCATIONS AND FOR THEIR RESPECTIVE VERTICAL REACHES. LOCAL MINOR
VARTATIONS IN CHARACTERISTICS OF THE SUBSURFACE MATERIALS ARE ANTICIPATED AND.
IF ENCOUNTERED., SUCH VARTATIONS WILL NOT BE CONSIDERED AS DIFFERING MATERTALLY
FROM THE DESCRIPTION SHOWN WITH THE LOGS OR PROFILES.

3. SOILS ARE CLASSIFIED IN ACCORDANCE WITH THE UNIFIED SOIL CLASSIFICATION
SYSTEM. ASTM-D-2487., CLASSIFICATION OF SOILS FOR ENGINEERING PURPOSES.

4. DRIVING RESISTANCES (BLOW COUNTS OR N VALUES) ARE DETERMINED WITH A
STANDARD SPLIT SPOON SAMPLER (1-3/8" I.D.) AND A 140-LB DRIVING HAMMER WITH A
30” DROP UNLESS OTHERWISE NOTED ON THE BORING LOGS. N VALUES SHOWN
NUMERICALLY ON THE LOGS ARE THE SUM OF BLOWS FOR THE LOWER TWO OF THREE
0.5-FOOT DRIVES THAT MAKE UP THE 1.5-FOOT STANDARD PENETRATION TEST. EXCEPT
WHEN REFUSAL OCCURS. REFUSAL OF THE SPLITSPOON IS DEFINED AS 50 BLOWS IN LESS
THAN A 0.5-FOOT DRIVE. REFUSAL IS SHOWN ON THE LOGS AS INDICATED IN THE
FOLLOWING EXAMPLES:

50/0.3" - INDICATES 50 BLOWS (REFUSAL) AFTER 0.3° PENETRATION IN THE FIRST
DRIVE.

20+ 50/0.2" - INDICATES 20 BLOWS IN THE FIRST DRIVE AND REFUSAL AFTER 0.2’
PENETRATION IN THE SECOND DRIVE.

20+ 85/0.8" - INDICATES 20 BLOWS IN THE FIRST DRIVE. 35 BLOWS IN THE SECOND
DRIVE AND REFUSAL (50 BLOWS) AFTER 0.3’ PENETRATION IN THE
THIRD DRIVE.

5. "MAX SIZE"” OF GRAVEL OR ROCK FRAGMENTS SHOWN ON THE BORING LOGS REPRESENTS
THE MAXIMUM SIZE OF MATERTAL RECOVERED IN THE DRIVE SAMPLER AND/OR CORE BARREL
OR OBSERVED FROM AUGERING UNLESS OTHERWISE NOTED. NOTE THAT THE MAXIMUM LOGGED
SIZE OF GRAVEL OR ROCK FRAGMENTS IS LIKELY TO BE SMALLER THAN THE MAXIMUM SIZE
OF THE IN-PLACE MATERIAL., ESPECIALLY WHEN THE MAXIMUM LOGGED SIZE IS MORE THAN
APPROXIMATELY ONE-HALF THE DIAMETER OF THE DRIVE SAMPLER OR CORE BARREL. OR
MORE THAN ONE-THIRD THE DIAMETER OF THE AUGER.

6. CLASSIFICATIONS SHOWN IN COLUMN D OF THE BORING LOG FORM ARE THE DRILLING
INSPECTOR'S FIELD VISUAL CLASSIFICATION OF SAMPLES UNLESS OTHERWISE INDICATED
ON THE LOG. WHEN AVAILABLE. LABORATORY CLASSIFICATIONS OF SAMPLES ARE SHOWN IN
COLUMN G (REMARKS COLUMN) UNLESS OTHERWISE INDICATED.



SOIL CLASSIFICATION LEGEND

COARSE-GRAINED SOILS - MORE THAN

HALF OF MATERTAL

IS LARGER THAN

NO. 200 SIEVE SIZE

c 0 o| WELL GRADED GRAVELS OR
w9
2] LITTLE OR NO FINES

GRAVEL-SAND MIXTURES.

op [F57] POORLY GRADED GRAVELS
= 2] LITTLE OR NO FINES

OR GRAVEL-SAND MIXTURES.

GM

SILTY GRAVELSs GRAVEL-
SAND-SILT MIXTURES

GC

CLAYEY GRAVELS. GRAVEL-
SAND-CLAY MIXTURES

SW %

WELL GRADED SANDS OR
1 GRAVELLY SANDS. LITTLE
oo OR NO FINES

SP

POORLY GRADED SANDS OR
GRAVELLY SANDS. LITTLE
OR NO FINES

SM

SILTY SANDS.
MIXTURES

SAND-SILT

SM-H

SAME AS ABOVE WITH HIGH
LIQUID LIMIT

SC

CLAYEY SANDS.
MIXTURES

SAND-CLAY

SC-H

NOTE:
SP_SMO

SAME AS ABOVE WITH HIGH
LIQUID LIMIT

DUAL CLASSIFICATIONS.,
GP-GM, ML-CL AND SM-SC.

E.Gl
ARE

SHOWN BY PLACING BOTH SYMBOLS
SIDE BY SIDE.

FINE-GRAINED SOILS - MORE THAN HALF

OF MATERIAL

IS SMALLER THAN NO. 200

SIEVE SIZE

ML

MH

oL

OH

CL

CH

PT

INORGANIC SILTS AND VERY
FINE SANDS. ROCK FLOUR.
SANDY SILTS OR CLAYEY SILTS
WITH SLIGHT PLASTICITY

INORGANIC SILTS. MICACEOUS
OR DIATOMACEQUS FINE SANDS
OR SILTY SOIL. PLASTIC
SILTS

ORGANIC SILTS AND ORGANIC
SILT-CLAYS OF LOW
PLASTICITY

ORGANIC CLAYS OF MEDIUM TO
HIGH PLASTICITY. ORGANIC
SILTS

INORGANIC CLAYS OF LOW TO
MEDIUM PLASTICITY,
GRAVELLY CLAYS. SANDY
CLAYS. SILTY CLAYS.,

LEAN CLAYS

INORGANIC CLAYS OF HIGH
PLASTICITY. FAT CLAYS

PEAT AND OTHER HIGHLY
ORGANIC SOILS

BITUMEN. ASPHALT. OR
ASPHALTIC CONCRETE

CONCRETE



ROCK CLASSIFICATION LEGEND

SANDSTONE

SILTSTONE OR CLAYSTONE

SHALE

CEMENTED SHALE

L IMESTONE

DOLOMITE

SCHIST

PHYLLITE

QUARTZITE

NOT SAMPLED OR
SAMPLE NOT RECOVERED

[aYayal
ancoo
[aYaYa)
[aYaYaYal
[aYaYal

RHYOLITE

BASALT

GRANITE

GNEISS

CONGLOMERATE

CHERT

COAL

SHELL. SHELL FRAGMENTS.,
OR SHELL-SOIL MIXTURE
CONSISTING MOSTLY OF SHELL

VOID (CAVITY.
OPEN JOINT. ETC.)



ABBREVIATIONS ABBREVIATIONS

FOLIATION
@ AT FOLIA.
ACCUM ACCUMULATED Fos FOSSIL_CIFEROUS)
ALT AL CERNATING FRAG FRAGMENT (S)
ANG PR G. W. GROUNDWATER
APPROX.  APPROXIMATE (LY) Ge CERERALLY
ARG IL ARG | LLACEOUS GLAU GLAUCONITE (ITIC)
AUG AUGER ¢R CRAY ( ISH)
AVG AVERAGE GRA GRAIN (ED)
B.A. BASE OF ALLUVIUM GRAD GRADAT |ONAL
B.1. BREAKAGE [NTERVAL GRN GREEN ( ISH)
B.0.H. BOTTOM OF HOLE CRT GROUT
BBL BARREL GVL GRAVEL (LY)
800 BEDRoER ! (DING) A Y Gn ANGLE
R B
BORT. BENTONITIC H/B HAWMER  BRE AK
BGE BE I GE HD HARD
BKY BLOCKY H HIGH ¢
BL BLACK (ISH) nhg HAMMER
BLD BOULDER R HOR | ZONTAL
BR BRECCIATED HeD HYDRALL 1C
BRE" BROKEN. BREAKAGE INCL INCLUDING (ED)
.D. RRECT
€Al CRLCTIE LRt AREOUS INIT INITIAL CLY)
CARBONACEOUS INTBDD INTERBED (DE
AV INTLAM INTERLAMINATED
CAvV CAVITY AR (LY)
IRR | RRE GUL
CBL coBBLE JT's JOINT’S
CEM CEMENT JTD JOINTED
CHT CHERT L.C LOSE CORE
CIRCLE. CIRCULATION L.C. LOSE CORE ATER
CLY CLAYEY L/A LOW ANGLE
EMTED CENEENTRATION (S) LAB. LABOR
gg;g (s COMPACT LAM LAMINATED. LAMINA (NAE)
CONC CONCRETE CAY. LAYER
CONCR CONCRETIONS LEA LEACHED
CONGL CONGL OMERATE LGE L ARGE
CONT. CONTINUED LIG LIGNITIC
CR'D CRUSHED CIT CITTLE
CRM CRUMBL Y LL LIOUID LIMIT
CSE COARSE LN. (S)  LENSE (S)
¢TD COATED LN LENSE
0. DENSE LS L IMESTONE
D.A. DRILL ACTION th hAgQIVE
D.T. DRILL TIME MaS MASS|VE
D.W.L. DRILL WATER LOSS ME CHAN | CAL
D.W.R. DRILL WATER RE TURN MECH MECHAN
DECOM DECOMPOSED MED MTCACEOUS
DIAG DIAGONAL MIC MICACEQ
DIs. DISSEMINATED MINR MINERAL [ZED (1ZATION)
DK DARK MIX. MIXTURE
DoL. DOLOMITE. DOLOMITIC MOD MODERATE (D)
MOT MOTTLED (ING)
DRL DRILL ING I MOTTL
DSTG DISINTEGRATE (D) MST MOIST
EL ELEVATION MTL MATER]
ENC ENCOUNTERED N/A NOT APPL ICABLE
EST ESTIMATE (D) N/E NOT ENCOUNTERED
EXCL EXCLUDING N/R NO RECOVERY
pre e i e
. U
F.R. FLUID RETURN EB” OVERBURDEN (UNCLASSIFIED)
e B
FERR FERRUG INOUS 0oL Q0L ITE. 0OLITIC
FIS FISSILE oP OPEN (ED)
FLD FILLED OR ORANGE
FM FORMAT | ON



ABBREVIATIONS

ORG ORGANIC
P.S. 1. POUNDS/S0O. IN.
P.T. PRESSURE TEST
PART. PARTJALLY
PCS PIECES
PERTRO PETROLEUM. PETROL IFEROUS
PHOS PHOSPHATE (PHOROUS)
Pl PLASTICITY INDEX
PIT PIT (TED) (TING)
PKT (S) POCKET (S)
PLASTIC LIMIT
PLA PLATY
PLAS PLASTIC
PLN PLANE
PNK P INK
PR POORL Y
PRED PREDOMINATED
PRESS PRESSURE
PROB PROBABLE (ABILITY)
PTC PARTICLES
PTG PART ING
PUR PURPLE
0TZ QUARTZ
OTZE QUARTZITE
R.0.D. ROCK QUALITY DESIGNATION
RBL RUBBLE
RD RED (DISH)
REC RECOVERY
RECEM RECEMENTED
RND ROUND (ED)
RTS ROOTS
S/S SPLIT
SAP SAPROL ITE
SAT SATURATED
SCAT. SCATTEREDLY
SCH (S) SCHIST (0S)
SD SAND
SDY SANDY
SH SHALE
S SILT
SIS SILTSTONE
SIY SILTY
SL SLIGHT (LY)
SLCES SILICEOUS
SLICK. SL ICKENSIDE
SML SMALL
S SOF T
SOL SOLUTION (ED) (ING)
SPG SPECIFIC GRAVITY
SPT STANDARD PENETRATION TEST
SPT STANDARD SPL I TSPOON
SS SANDSTONE
ST STRAIN (ED) (ING)
STF STIFF
STR STRUCTURE
STRG STRINGER
STYL STYLOLITE (OLITIC)
SUR SURF ACED
T.F.R. TOP OF FIRM ROCK
T.0.R. TOP OF ROCK
T.S.R. TOP_OF SOUND ROCK
TEXT. TEXTURE
THK THICK
THN THIN
Tl TIGHT
TN TAN (NISH)
TR TRACE

TRP TRIPOL I

ABBREVIATIONS

ub UNDISTUBED

uL UNACCOUNTABLE LOSS
UNACC UNACCOUNTABLE
UNWEA UNWEATHERED

v/ VERY

VERT VERTICAL

VGY VUGGY

w.C. WATER CONTENT
w.L. WATER LEVEL

w/ WITH

W/H WE IGHT OF HAMMER
W/R WEIGHT OF ROD

wD wooD

WEA WEATHERED

WG WE | GH

WHT WHITE

X-BDD CROSS-BEDDED

XL CRYSTAL

XLN CYRSTALL INE

YEL YELLOW



Proj. No.: ALE0O162 Hole No. Y237-1-99
DIVISION INSTALLATION SHEET
DRILLING LOG SOUTH ATLANTIC MOBILE DISTRICT OF 2 SHEETS
I PROJECT AMMO CONTAINERIZATION 10. SIZE AND TYPE OF BIT SSs AUGER
ANNISTON ARMY DEPOT 1. ELEVATION DATUM FEET (METERS)
2. LOCATION (Coordinates or Station) COORDINATE DATUM ALE STATE PLANE., NAD83, FEET (METERS)
N 1144141 E 618970 (N 348735 E 188662) 12. MANUFACTORER'S DESIGNATION OF DRILL
3. DRILLING AGENCY FAILING 314
MOBILE DIST‘RICT 13 TOTAL NO. OF OVER- ! DISTURBED ! UNDISTURBED
4. HOLE NO. (As shown on drawing title Y237-1-99 BURDEN SAMPLES TAKEN \ 10 w 0
aond file number)
14, TOTAL NUMBER CORE BOXES 0
5. NAME OF DRILLER
C. BROWN 15. ELEVATION GROUNDWATER NOT ENCOUNTERED
6. DIRECTION OF HOLE ‘ STARTED ‘ COMPLETED
16. DATE HOLE
[XJVERTICAL  [__JINCLINED DEG. FROM VERTICAL ' 18 MAR 1999 + 18 MAR 1999
. 17. ELEVATION TOP OF HOLE FL. 766.5" (233.6)
7. THICKNESS OF OVERBURDEN 0.0" (0.0)
: 18. TOTAL CORE RECOVERY FOR BORING
8. DEPTH DRILLED INTO ROCK 5.0 (4.6) 19. SIGNATURE OF INSPECTOR "DRAFTED ' CHECKED)
9 TOTAL DEPTH OF HOLE 15.0" (4.6) T. COOPER oKJ o SVE
CLASSIFICATION OF MATERIALS p BOX OR REMARKS
ELEVATION DEPTH LEGEND (Description) REC%C\)/REER SAMPLE | (Driling time, water loss, depth of
a b c d OR W.C. NO. weathering, etc., if significant)
166.5 0.0 e f g SPT BLOWS/FT
(233.6) | (CL) REDDISH BROWN, SOFT PLIABLE JAR-1 | T-D.R. 50,
766.0 0.5 — CLAY W/ SOME ROCK FRAGMENTS 0/0.0°
(233.5) ] —
] NO SAMPLE j
765.0 1.5 — —
(233.2) ] (CL) REDDISH BROWNs SILTY, STIFF JaR—p | AUGERED PAST SMALL 20, [
164, 4 — CLAY W/ TRACE OF ROCK FRAGMENTS BOULDER TO 3.0’ 50/0.1" |
(233.0) - —
— NO SAMPLE —
763.5 3.0 /" (CL) REDDISH BROWN, SILTY., STIFF L
(232.7) _ CLAY W/ SOME ROCK FRAGMENTS JAR-3 AUGERED TO 4.5’ 50/0.3" |-
163.2 3.3 -1
(232.6) — —
4.0 NO SAMPLE —
162.0 4.5 — / (CL) REDDISH BROWNs PLIABLE CLAY —
(232.3) — W/ SOME ROCK FRAGMENTS JAR-4 AUGERED TO 6.0/ 50/0.3" —
161.7 | 4.8 7 2 b
(232.2) ] L
7 NO SAMPLE CODRDINATES & —
— ELEVATIONS ARE —
160.5 6.0
731.8) —] APPROXIMATE —
— (CL) BROWNISH TAN., SILTY, STIFF JAR=S 94 —
i CLAY W/ SOME ROCK FRAGMENTS —
8.0__] L
_ (CL) BROWNISH TAN., SILTY, STIFF JAR=6 67 L
— CLAY W/ SOME ROCK FRAGMENTS —
_ (CL) REDDISH BROWNs SILTY, STIFF _ / 255 L
— CLAY W/ SOME ROCK FRAGMENTS JAR=T | AUGERED TO 10.5 50/0.5' —
756.5 | 10.0 —
(230.6) ] L
756.0 | 10.5 NO SANPLE —
(230.4) — —
T (CL) REDDISH BROWN & ORANGE, .
_ CRUMBLY CLAY W/ SOME ROCK JAR=B 38 L
— FRAGMENTS & LITTLE FINE SAND —
— "MOIST" —
12.0 ] NOTE: AREA IS COVERED |
_ W/ SMALL PINE TREES. L
— [T ALSO HAS SMALL —
— (CL) REDDISH BROWNs SILTY, PLIABLE JAR=9 BOULDERS - 1/2" T0 58 —
7 CLAY W/ SOME ROCK FRAGMENTS 2.0" DIA. VISIBLE ON [
] TOP OF GROUND I
- (CL) REDDISH BROWNs SILTY, PLIABLE JAR-10 -
752.5 14.0 ] CLAY W/ SOME ROCK FRAGMENTS —
(223.4) PROECT AMMO CONTAINERIZATION HOLE NO.
ENG FORM 1836 (Facsimile) ANNISTON ARMY DEPOT Y237-1-99



ELEVATION TOP OF HOLE
DRILLING LOG (Cont Sheet) EL. 766.5' (233.6)  Hole No. Y237-1-99
PROJECT ANNISTON ARMY DEPOT INSTALLATION SHEET 2
AMMO CONTATNERTZATION MOBILE DISTRICT OF 2 SHEETS
ELEVATION DEPTH LEGEND CLASSIFICATION OF MATERIALS 7. CORE BOX OR REMARKS
a b c (Description) RECOVERY| SAMPLE | (Drilling time, water loss, depth of
d OR W.C. NO. weathering, etc., if significant)
152.5 14.0 e f g SPT BLOWS/FT
(229.4) o NOTE: AREA IS COVERED —
— (CL) REDDISH BROWN, SILTY, PLIABLE JAR=10 W/ SMALL PINE TREES. 44 —
7 CLAY W/ SOME ROCK FRAGMENTS [T ALSO HAS SMALL [
751.5 | 15.0 ] BOULDERS - 1/2' T0 —
(229.1) ] 2.0" DIA. VISIBLE DN L
— TOP OF GROUND —
] B.0.H. —
PROJECT AMMO CONTAINERTZATION HOLE NO.
ENG FORM 1836-A (Facsimile) ANNISTON ARMY DEPOT Y23(-1-99



GEOTECHNI CAL REPORT CHECKLI ST

1. Descri be general site access with respect to nobility or drilling or
other test equipnment. Field sketches of existing utilities, fences, wal kways
and pavenents shoul d be made to conpare to the topography map

2. Ceneral ly describe the site topography and note all the topographic
features that effect the project.
3. Descri be the slope of the ground surface and delineate all drainage
channel s and any previous cut and fill or erosion
4. Descri be existing structures, pavenments, or other obstructions and the
procedures for denolition
5. Ful ly describe the results of the subsurface investigation and any
| aboratory testing and its inmpacts on constructing the project.
6. GENERAL SCOPE

a. Results of fdn. investigation & testing

b. Recommendat i ons based on (a) above.
7. DETAI L | NFORVATI ON:

a. Description of structure(s)

(1) Witten general description

(2) Type of construction contenpl at ed.

(3) Si ze and Hei ght

(4) Fi ni shed Fl oor el evation; El evation of existing ground

(5) Type of Foundation reconmmended

(6) Approxi mate | oad (s)

(7) Speci al Features affecting Foundation Design

(a) Water Table, or history of dewatering or seepage problens

(b) Condi tion or history of nearby buil dings

(c) Anal yze whet her dewatering woul d cause settl enment of
adj acent structures

(d) Location of fill or dunp areas near site which may
j eopardi ze foundation

(e) Exi sting buried UWilities conflict with new foundations

b. Speci fi c recommendati ons for foundati on design and/or construction
based on site features.

(1) Topogr aphy
(2) Surface Water
(3) G oundwat er
(4) Subsurface soil conditions
(5) Avail ability of borrow materials
(6) Location & availability of spoil areas
(7) Permtting actions required.
EXH 6- 8
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cC. Resul ts and/ or Reconmendati ons for

(1) Beari ng capacity

(2) Piles (Type, length, capacity, type of installations)

(3) Retai ning Walls or basenent walls

(4) Mat Foundati ons

(5) Slope Stability

(6) Settl ement

(7) Per manent ground wat er drai nage around or under structures
(8) Constructi on Dewat ering

(9) Erosion control during and after construction

d. Revi si ons, additions, and/or deletions to the standard gui de specs
resulting formthe foundation anal ysis.
(1) I ncl ude a copy of the specification as it is proposed to be
used.

(2) Mention the major changes in the wite-up and the reason for
maki ng t hem

e. Desi gn Cal cul ati ons

(1) I ncl ude applicabl e design cal cul ati ons on settl enent,
beari ng capacity, seepage, uplift, stability analysis,
quantities, shrinkage, dewatering, etc.

(2) Show fornul as, assunptions and reference source

f. Site Plan

(1) Show bui | di ng road | ocati ons

(2) Cont our s

(3) Boring, test pit, infiltrometer |ocations

(4) Locati ons of tenporary & permanent surface water diversion
neasur es

(5) Location of buried utility line (existing & to be installed)

g. Logs of all boring and test pits in Adobe Acrobat Portable
Docunent Format in file named | ogs. pdf. WMake sure the | ogs have horizontal
control to the nearest foot and vertical control to the nearest tenth of a
foot shown for each | og.

h. Results of all laboratory test data in Adobe Acrobat Portable
Docunent Format in file naned tests. pdf.

i Detail ed Dewatering design, if it is to be a major foundation
cost.

EXH 6-8 Cont .
6-9



PLANS AND SPECI FI CATI ONS SUBM TTAL CHECKLI ST

GENERAL

1. Coordinate index of drawings with the title of each sheet.

2. Coordinate the title of the drawings with the title of the

speci fications.

3. Coordi nate drawi ngs for scal e and di mension

4. Ref erence rel ated views and details.

5. Oientate all drawi ngs and plan views by north arrow

6. Clearly define limts of the contractor and owner's responsibili ty, i.e.

Onner furnished - contractor installed equi pnent or materials, Oaner furnished
- owner installed equi pnent or materials, Contractor furnlshed - Contractor
instal l ed equi prent or materials

7. Proofread applicable sections of the specifications aft er typing.

8. Coor di nate techni cal provisions termnology of the specifications for
conpati bility against the draw ngs.

9. Provide witten responses to comments on the previous submttal. Check
that the accepted comrents have been incorporated.

10. Show haul routes, disposal areas, borrow areas, benchmarks, and al
general type contractor information

11. Check that boring | ogs and test data have been properly included as
Adobe Acrobat Portable Docunent Files |ogs.pdf and tests.pdf for Appendix ‘A
of the specifications.

TECHNI CAL

1. Check if allowable soil or rocks bearing values are shown on structura
sheet .

2. Check 1 ogs of borings and test result for accuracy with respect to

| ocation, elevation, classification, water |evel, etc.

3. Check that previous accepted comrents have been incorporated into
drawi ngs and/ or specifications.

EXH 6-9
6- 10
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CHAPTER 7
LANDSCAPE, PLANTI NG AND TURFI NG

7.1 CGENERAL
7.1.1 Scope

Specific submttal and technical requirenments for | andscape planting

and turfing are presented in this chapter as guidance for devel opnent of

pl ans and specifications. The quality of planting design shall be
conprehensi ve and shall be coordinated with pertinent aspects of the overal
site devel oprment, the architecture of structures, and user requirenents.

7.2 APPLI CABLE PUBLI CATI ONS

7.2.1 Departnent of the Arny Techni cal Manual s

TM 5- 803-5 Installation Design. | ©Mar 81

TM 5- 830- 4 Engi neering Design: Planting and Mi ntenance of
Trees, Shrubs, Gound Covers, and Vines. JUN 76

7.2.2 Corps of Engineers Quide Specifications

Specifications are updated on a regular basis. Instructions on retrieving
CEGS Specifications are covered in Chapter 3, SPEC FlI CATI ONS.

7.3 PROIJECT DEFINITION (10-15%

The project definition shall verify the m ni nrum design requirenents for the

wor k being performed in the | andscape plan. Specific boundaries, limts of
the work being performed, shall be delineated to anticipate the |evel of
devel opnent of the | andscape plan. The plan will in turn be used to

determne a prelimnary cost estimate for the project. Specific use areas
shall be located to determ ne the proper |andscape treatnent for those
areas, fromboth the standpoint of material selection and functional use
e.g. screening, canopy, color ,enclosure etc. and/or turf, it shall also be
conmuni cated in the project definition

7.4 CONCEPT DESI GN (30-35%

7.4.1 Concept Design Anal ysis

The | andscape pl anting design narrative shall describe the conditions of the
existing site, including an indication of existing plant materials that are
to remain on the site. Specific site problens related to proposed

devel opment and the rationale for proposed plant |ocations, shall be

i ndicated. The narrative shall also include a |list of suggested types and
sizes of plant materials which are to be used, based upon the designated
functional and visual criteria. The concept cost estimate shall be based on
gquantities derived fromgeneralized | ocations and |isted types and sizes of
pl ant material s.
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7.4.2 Concept Design Draw ngs

The overal |l design approach shall depict factors which affect existing site
features and influence subsequent design proposals. The concept draw ngs
shall be prepared at a scal e which corresponds with the site |ayout and
gradi ng plans and shall include reference coordinates, north arrows, graphic
scal es, and appropriate | egends.

7.5 | NTERI M DESI GN (50-60%

7.5.1 InterimDesign Analysis

The descriptive narrative, list of materials and cost estimate shall be
refined to correspond with the devel opnment of the prelimnary planting
pl ans.

7.5.2 InterimDesign Draw ngs

The interimdesign submttal shall expand the concept design by devel opnment

of an overall planting | ayout and shall include enlarged detail plans of
specific areas, as needed, to clarify requirenments. The proposed | ayout
shall indicate shade trees, evergreen trees, flowering trees, shrub nasses,

etc., according to designated functional and visual |ocations of planting.
A legend indicating sizes of plants recommended for each of the above
categories shall be included. The prelimnary design draw ngs and al

subsequent plans shall indicate existing and proposed buil di ngs, paved
areas, signs, light standards, transformers, dunpster areas, storm drainage
system and other structures and utilities. |If existing and proposed

contours cannot be clearly indicated graphically on the plan, overlay of the
drawi ngs shall reveal that grades and el evati ons have been taken into
account. Gassing limts, seeded or sodded, shall be clearly described in
the contract docunents.

7.6 FINAL REVI EW (100% UNREVI EVEED)

7.6.1 Specifications

Landscape pl anting specifications shall be based upon the current
specifications available in the CEGS CGui de Specification |Index.

7.6.2 Final Design Draw ngs

Fi nal design draw ngs, indicating proposed plants by a (+) mark for the
plant [ocation and a circle which is scaled at approximately 2/3 the
ultimate growth spread (dianeter) of plants, shall include a conplete
schedul e of plant nmaterials indicating botanical and comon nanes, plan
synmbol s, quantities, sizes, condition furnished, and pertinent renarks.
Fi nal drawi ngs shall also include the basic details for installation of
tree, shrub, and ground cover planting, as well as any other applicable
details for clarification of specific project requirenents. Pertinent notes
applicable to construction requirenents, in addition to standard not es,
shall be included. The design plan, plant schedule, details, notes,
speci fications, and subsequent cost estinmates shall all correspond.
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7.7 READY-TO ADVERTI SE (1 00%

Al final design draw ngs, specifications, and cost estimates shall have
i ncorporated comments fromthe preceding reviews before submittal as
Ready-t o- Adverti se.

7.8 TECHNI CAL REQUI REMENTS

7.8.1 Design Criteria

(a) Designer Qualifications The designer shall obtain and use the
services of a qualified Landscape Architect who is registered, preferably in
the State in which the work is to be done, and is experienced in site
pl anni ng and pl anting design. The person performng this work shall be
thoroughly famliar with the referenced Techni cal Manual s, and
Speci ficati ons.

(b) Major Design Considerations Design plans shall reflect user
needs, sinplicity of layout, proper scale and spacing of materials, |ow
mai nt enance consi derations, and conpatibility with adjacent surroundi ng.
Specified plant materials shall be readily avail able for purchase, require
m ni mum mai nt enance, be suitable and tolerant to both the geographic |ocale
and the specific site conditions, be the proper quantities selected for the
surroundi ngs, and be of sufficient size to give an inmediate effect. The
types and | ocations of plant materials shall be utilized, as appropriate to
the function and prom nence of specific facilities, to define the functiona
use areas and circul ation systens of the site layout; to provide open space
buf fers between | and uses and within parking areas; to reinforce the
orientation of buildings and the use of earthforns for energy conservation
to suppl ement erosion control; to provide screening; and to enphasize
entrances to buildings. The aesthetic quality of planting design shall be
supportive in providing visual continuity in the rel ationships between
bui I dings, the site, and the surroundi ng environnent.

7.8.2 Site Investigation

A visit to the project site is recommended as a necessar y aspect of initial
concept devel opment. Visual observation of the surroundi ng environment of
the Installation, determ nation, where applicable, of the continuity between
new construction planning and exi sting devel opnent and ascertai nnent of the
types of reconmended materials and mai nt enance practices are influentia
factors in the analysis of site problens and the fornulation of concept
sol uti ons.

7.8.3 Coordination

(a) Interface with Applicable Construction Drawi ngs Landscape
pl anti ng pl ans shall be coordinated with existing conditions and denoli tion
pl ans, site layout, grading and drainage, utilities, architectural floor
pl ans and el evati ons, and pertinent aspects of mechanical, plunbing, and
el ectrical drawings for the locations of itens such as conpres sors, fuel oi
tanks, transformers, neters, |ight standards, and hose bi bs.
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(b) User Requirenents Coordination of Corps of Engineers and
Installation requirenments shall be acconplished prior to initiation of
design submittals. The designer shall consult with the |ocal user and
i nvol ved Installation personnel in order to substantiate the extent of
design requirenents and to provide planting proposals which correspond with
mai nt enance capabilities.
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CHAPTER 8

WATER, WASTEWATER AND ENVI RONMENTAL PROTECTI ON

8.1 GENERAL

Thi s chapter presents general requirenents for the preparation of plans,
speci fications, and design anal yses for water supply and wastewater treatnent
syst ens.

8.1.1 Water Supply Systens

Wat er supply systens include sources, punping, treatnent, storage, and
distribution of water used for domestic, industrial, irri gation, and fire
protecti on purposes.

8.1.2 \Wastewater Systens

Wast ewat er systens include collection, punping, treatment, and di sposal of
donestic and industrial wastes.

8.2 APPLI CABLE PUBLI CATI ONS

8.2.1 Arny/Air Force Basic References

Ar ny AEl - Architectural and Engi neering Instructions, Design
Criteria

8.2.2 \Water Supply Systens

T™ 5- 8l 3-1 Wat er Supply: Sources and CGeneral Considerations
T™M 5-8l 3-3 Wat er Supply: Water Treatnent

T™M 5-8I 3-4 Wat er Supply: Water Storage

TM 5-813-5 Water Supply: Water Distribution

TM 5-813-6 Wat er Supply: Water Supply for Fire Protection
T™M 5-8I 3-7 Water Supply for Special Projects

TM 5-813-8 Wat er Desalination

Tl - 814-02 Water Treatnent, Water Supply

Ten States' Standards, Latest Edition
ETL 86-4 Pai nts and Protective Coatings.

ETL 1110- 3-465 Desi gn and Construction of Water Meters and Their
Appurtenances at New Armmy Facilities.

ETL 86-7 Uility Meters in New and Renovated Facilities.

8-1



8.2.3 Vater Supply for

8.2.4

Fire Protection

AFR 86-6

M L- HDBK- 1008B

TM 5- 8l 3-6
T™M 5-8I 3-7
NFPA 20
NFPA 24
NFPA 409

ETL 86-8

ETL 90-09

ETL 1110-3-411

CCE Ltr

Planning Criteria and Waivers for Airfield Support
Facilities

Fire Protection for Facilities Engineering,
Desi gn, and Construction

Water Supply: Water Supply for Fire Protection
Water Supply for Special Projects

Centrifugal Fire Punps

Private Fire Service Miins and Their Appurtenances
Standard on Aircraft Hangars

Aqueous Film Fornmi ng Foam ( AFFF) Waste Di scharge
Retention and Di sposal

Fire Protection Engineering Criteria for Aircraft
Mai nt enance, Servicing and Storage Facilities

Desi gn and Construction of Foam Fire Protection
Systens to Protect Aircraft in Hangars

Fire Protection and Detection Systens for Mlitary
Construction. Dated 5 June 87

Wast ewat er Syst ens

T™M 5- 8l 4- |
TM 5- 8l 4-2
TM 5- 81 4-3

TM 5-81 4-8

ETL 1110- 3-466

Sanitary and Industrial Wastewater Collection -
Sanitary and Industrial Wastewater Collection -
Donesti ¢ Wast ewat er Treat nent

Evaluation Criteria Guide for Water Pol | ution
Prevention, Control, and Abatenent Prograns

Sel ection and Design of O l/Water Separators at Arny
Facilities

M litary Handbook (M L-HDBK 1005/ 16) Wastewater Treatnment System Design

Augnent i ng Handbook

M litary Handbook (M L-HDBK 1005/17) Industrial Pretreatnment Design and

Nondonesti ¢ Wast ewat er Contr ol

St andards for Sewage Wrks (Ten States' Standards), Latest Edition

Desi gn of Muinici pal Wastewater Treatnent Plants (MOP 8)

Manual of Septic Tank Practice

Applicable State Criteria
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8.3 PRQIECT DEFINITION (10-15%

The project definition shall contain a narrative description and a water and
sanitary site plan. Construction of new facilities and maj or expansions to
exi sting water and wastewater systens nust conply with the procedura

requi rements of the applicable permtting agency or agenci es havi ng approva
authority. Each state also has a department for pollution control projects

i nvol ving point discharges. All designs of water and wastewater systens
shoul d be coordinated with the appropriate regul atory agency at all stages of
desi gn.

8.3.1 Narrative

The narrative shall define the source of water for potable use and fire
protection. The narrative shall also describe any pretreatnment, treatnent,
and net hods of wastewater disposal fromthe new facility.

8.3.2 Water and Sanitary Site Plan

The water and sanitary site plan shall show all existing water |ines and
sanitary sewers. The new water lines for building service and fire fl ow shal
be shown fromthe point of connection to the existing water distribution
system Al necessary valves, fire hydrants, ground storage tanks, punp
stations, etc. shall be indicated. Building connections for wastewater shal
be shown fromthe building to the existing sanitary sewer systemor onsite
treatment system Al necessary septic tanks, grease traps, oil/water
separators, treatment plants, manholes, |lift stations, force nmains, etc. shal
be shown. Al pipe sizes shall be indicated. At this stage or earlier, the
designer shall request a fire flow test(s) specifying exact hydrant |ocations
required to flow and where residual pressure is to be neasured. Request shal
be furnished to COE project manager.

8.4 CONCEPT DESI GN (30-35%

8.4.1 Design Analysis

Base all new designs on the nost economical plan consistent with the
applicable criteria; i.e., Arny Technical Mnuals, Air Force Manuals, etc.
Include in the design anal ysis any assunptions made or source of infornmation
if not included in manuals, guides, or instructions. The design analysis
shall be sufficiently conplete to clearly show project requirenents and
utility support capacity. Prepare outline specifications as directed in
Chapter 3, SPECI FI CATI ONS

8.4.1.1 Water Supply Sources

The source of the potable water supply for domestic and industrial use and

fire flow demand shall be identified in this submttal. |If lawn irrigationis
required, the source of water for the irrigation systemshall also be
identified in this submttal. Provide calculations indicating avail able
supply and pressure versus required supply and pressure. If a punp, water

storage tank, or any other peripheral equipnent is required, provide

cal cul ations to support the sel ected punp size, storage tank vol une, and
sizes of peripheral equipnent. Individuals experienced in fire protection
systenms nust acconplish design of fire punping stations. The designer shal
determine in this submttal whether a fire punp station with or without a
ground storage reservoir is required.

8-3



8.4.1.2 Service Lines

Service lines are the water lines connecting building piping to water
distribution lines. The analysis for service lines shall show service line
size, domestic demand, velocity and pressure drop between the water
distribution line and buil di ng.

8.4.1.3 Water Distribution Lines

The water distribution system conprises the network of piping throughout
bui I di ng areas and other areas of water use or fire denmand, and incl udes
hydrants, valves, and other appurtenances used to supply water for donestic,

i ndustrial, and fire fighting purposes. |If new water distribution Iines are
required to neet fire flow demands, a Hardy Cross or similar analysis shall be
provided in Chapter 5 of the Design Analysis. This shall consist of a flow
anal ysis based on fire flowtest results fromthe nearest fire hydrants to the
poi nts of connection to the existing distribution systemand fire fl ow demands
devel oped fromcriteria contained in ML-HDBK-1008B and AFR 88-15 (Chapter 10)
for Air Force projects. The flow through all lines shall be bal anced by use
of a Stet Cross analysis or other approved nmeans. |If the existing systemis
proven to be inadequate to supply the fire demand, revisions to the existing
distribution systemmay be required. This will be docunented even though it
may not be part of the project. The designer shall request fire flowtests
results through the Project Manager if not provided earlier.

8.4.1.4 Sanitary Sewers

New gravity sanitary sewers will be sized in this submttal. The design

anal ysi s shall show wastewater flows, velocities, pipe sizes, elevations, and
pi pe capacities. Were new sewage collection systens are to be connected to
the existing system the existing sewage collection systemshall be checked to
determ ne whether it has adequate capacity for the additional flow If the
exi sting system does not have sufficient capacity, it shall be revised to
handl e the increased flow. The design analysis shall contain a narrative
description with all necessary cal cul ations for new wastewater lift stations
and force mains showi ng flows, velocities, conponent capacities, head

requi rements, detention periods, etc. The design analysis shall be prepared
in accordance with TM 5-814-1, TM 5-814-2, and AFR 88-15 (Chapter 11) for Air
Force projects. A design analysis is required for onsite sewage treatnent and
di sposal systens (e.g. septic tank and tile field). The feasibility of an
onsite sewage treatnment and di sposal system where buildings are renotely
located and it is not economically possible to connect to an existing

wast ewat er coll ection systemshall be determ ned. Coordination shall be nade
with the appropriate county sanitarian to determ ne soil percolation rates to
use for sizing the tile fields. Permts for septic tank and tile fields are
not generally required for Federal projects, but the criteria established by
the local sanitary authorities is typically enployed unless an appropriate
justification can be cited.

8.4.1.5 Building Connections

Bui | di ng connections are the sanitary sewers connecting the buil ding plunbing
systemto the wastewater collection system A design analysis of gravity
bui I di ng connections is not required if the same slope for the building

pl unbi ng can be maintained to the street line. 1f that slope cannot be

mai nt ai ned an anal ysis shall be provided to determ ne pipe slope. The mninum
di ameter pipe shall not be |l ess than 6 inches.
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8.4.1.6 Lift Station

If alift station and force main are required to transport the wastewater from
the building, a design analysis is required to show rational for punp

sel ection and size of force main.

8.4.1.7 Domestic and |Industrial Wastewater Treatnent

Cal cul ate the average and peak | oadings for individual unit processes

i ncludi ng hydraulic, organic, solids, etc. Provide detailed descriptions of
proposed unit processes including type, size, capacity, supporting data, and
cal cul ati ons showi ng the degree of treatnment expected in each unit process, as
well as the overall treatnent efficiency. Provide narrative discussion of
controls, instrumentation, and proposed operating sequences or mnethods.

I ncl ude di scussion of features for operator safety and confort. Provide
narrative indicating that the treatnment facility was designed to sinplify
operation and m ni m ze mai ntenance. Provide cal cul ations to support sel ected
equi pnent and pi pe sizes. Provide pollution control authority design
requirements.

8.4.2 Concept Design Draw ngs

The water and sanitary site plan shall be adequately detailed to show new work
and connections to the existing water distribution system and wast ewat er
collection system The proposed designs shall include sufficient details to
obt ai n adequate concept cost estimates for all itens such as |lift stations,
septic tanks, oil separators, etc. The invert elevations of all new and
existing sanitary sewer lines and the top and invert elevations of all new and
exi sting manhol es shall be shown on concept plans. The water and sanitary
site plans shall be on a mnimumscale of I" = 30". The designer shal

provi de any additional draw ngs other than those |isted above which he

consi ders necessary to show the intent of design

8.4.3 Environmental Permitting

A separate section shall be provided in the design analysis entitled
“Environnental Permts.” A separate sheet for each environnental permnit
contact shall be provided in the design narrative. The sheet shall be in a
bl ock format and contain the following information: Subject; Type Permt
Requi red; Approvi ng Agency and Address; Point-of-Contract and Tel ephone
Nunber; Fee; Agency Processing Requirenents; and any Speci al Requirements or
Information. See Figure 8-1 for an exanpl e.

8.5 | NTERI M DESI GN (50-60%

8.5.1 InterimDesign Analysis

The Interim Design Analysis shall include all itens in the Concept Design
Anal ysi s and any necessary updates or revisions. Provide catal ogue cuts, punp
curves, and any other manufacturer's information on sel ected equi pnment.
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8.5.2 InterimDesign Draw ngs

The followi ng specific itens shall be submtted, when applicabl e:

8.5.2.1 Wwater Supply

Provide detailed floor plans and sections of treatnment plants and punping
stations with equi pnent |ayout, piping, and sufficient dinmensions and

el evations to physically locate all itens of equi pnent, piping, etc. Provide
hydraulic profiles.

8.5.2.2 Domestic and I ndustrial Water and \Wast ewat er Treat nent

Provide hydraulic profiles. Provide detailed floor plans and sections of
structures w th equi prent | ayout, piping, and sufficient dinensions and

el evations to physically locate all itens of equi pnent, piping, etc. Provide
i nstrumentation and control schemati cs.

8.5.2.3 Water Distribution and Wastewater Coll ection Systens

Provide a site plan showing all existing and new val ves, fire hydrants,

manhol es, punping stations, laterals, nmeters, etc. Include sizes of all water
lines, sanitary sewers, and force mains. Invert and rimelevations are
required for all manholes. Provide profiles of gravity sewers. Double lines
are required for profile piping. Provide details for connecting newlines to
exi sting systens.

8.6 FINAL DESI GN (UNREVI EWED 100%

8.6.1 Final Design Analysis

The Final Design Analysis shall be a refinenent of the InterimDesign

Anal ysis. Design analysis shall include all references for design
assunptions. Design analysis shall incorporate all accepted comments fromthe
previ ous design submttal. Al pipe-sizing conputations shall be included in

anal ysis. Piping anal yses shall show design flows, pipe sizes, friction
factors, slopes, lengths, elevations where applicable, conducted quantity, and
velocity in each line. Provide flow diagrans in the analysis. Determnation
of punp heads shall be based on conplete takeoff of friction |losses and static
heads. Systens head curves are required for all punping systenms. Punping
stations with multiple punps shall be provided with punping curves for the

i ndi vi dual punps and any conbi nati on of possible punp operation that wll
occur.

8.6.2 Final Design Draw ngs

Fi nal plans shall be the refinement and conpletion of the interimdraw ngs.
Al conmrents relating to interimor concept design shall be incorporated in
the final drawi ngs. Were crowded conditions exist due to close proximty of
ot her phases of the work, sufficient sections and el evati ons shall be shown to
indicate clearly the exact location of new facilities. The nunber of

el evations and details shall be sufficient to allow construction and
installation of the work w thout additional design work by the contractor
VWher e equi prent connection details are shown, indicate all required val ves,
trim gages, and fittings required. Coordinate with the specification

requi rements and nmake sure that valves, fittings, etc., that are specified to
be furnished with each piece of equipnment are included in the detail. Fina

pl ans shall show all pipe sizes. Catwalks, |adders, platforns, access panels,
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and doors required for operation and nai ntenance of equi pnent, val ves, and
accessories shall be detailed on the drawi ngs. Performance characteristics
for all itenms of equi pnent shall be placed in carefully prepared equi prment
schedul es. Equi pment characteristics specified in "Note" fashion, or in
random | ocati ons on the drawi ngs are not acceptable. Equipnent
characteristics selected shall not be restrictive to any one manufacturer but
must be conpetitive anong at |east three major manufacturers. Manuf acturer's
trade nanmes shall not be shown on the drawings. Electrical characteristics,
hor sepower ratings, classification of NEMA type, if applicable, and except in
speci al cases, rotative speeds shall not be included in equipnment schedul es.
Locati on of equi pment and piping shall be conpletely coordinated with other
features of the project; architectural, plunbing, mechanical, structural
electrical, etc. Profiles shall be provided for all new sanitary sewers and
force mains. These profiles shall indicate elevations, depth of bury, and
interfering utilities which may be encountered. Profiles for building
connections may not be required depending on I ength of run, topography and
state permitting requirenments. Conplete construction details of water and
sanitary sewer utilities as well as layouts shall be required on final plans.
A |l egend shall be provided on drawings to clearly differentiate between

exi sting and new construction. Existing construction is generally indicated
by Iight synbols and new construction is indicated by heavy black synbols.
Exi sting construction data such as pipe sizes, elevations, valves, and fire
hydrant |ocations, etc., pertinent to new construction shall be included on

t he draw ngs.

8.6.3 Draft Specifications

Mar ked- up gui de specifications shall be included in this submttal

Speci fications shall not be restrictive. Generally, the description shall be
such that at |east three major nmanufacturers can neet the specified
requirements. Do not use trade names in the specifications unless a sole
source aut horization has been approved. The subparagraphs on "El ectrica

Wor k" shall be carefully coordinated with the electrical section of the
specifications. There shall be no conflicts as to which section covers
starters, controls, or wiring; and no conflicts as to the type of starters
required for the individual itenms of equipnent.

8.6.4 Environnental Protection

Qui de Specification Section 01410, Environmental Protection, shall be included
inthis submttal. A list of all required construction permts, existing
environmental permts, and new environnental permits shall be included in this
speci fication section.

Al permits obtained by the user or required to be obtained by the user shal
be listed by title, permt nunber, permtting agency, effective date and
expiration date. The list shall include but is not limted to the foll ow ng:

Federal Aviation Adm nistration Construction

Ceneral Permit for New Stormater Di scharge

State Wetlands Dredge and Fill Permt

Construction Permt for Water Line Extensions
Construction Permit for Sanitary Sewer Wrk

Air Pollution Construction Permt

Consunptive Use Permit for Water (Florida - water wells)

A separate list in the same format as above will also be prepared for al
pernmits to be obtained by the contractor. Permts to be obtained by the
contractor include but are not limted to the Wll Drilling Permt.
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8.7 READY- TO ADVERTI SE (100%

Al final design draw ngs, specifications, and cost estimates w |l have
i ncorporated conments fromthe preceding reviews before submttal as Ready-
To- Adverti se.

8.8 TECHNI CAL REQUI REMENTS

8.8.1 Standard Systens Criteria

8.8.1.1 Building Services

(a) Water Service Lines. Provide exterior water service line to al
new bui |l di ngs from existing and/ or new water distribution systens. Size
bui I ding water service line to nmeet the peak building demand as indicated in
TM 5-810-5 for Arny projects and in accordance with AFl’s and M I - Handbooks
for Air Force projects. The pressure drop through the service line will not
exceed |10 psi at the peak building demand. Provide a gate valve or service
stop near the connection point to the distribution system The designer shal
insure that all state and | ocal cross connection requirenments have been
i ncorporated into the design.

(b) Building Connections (Sanitary). Building connections will be of
either the gravity type or the force nmain type as required by the building
site conditions. Gavity type sanitary sewers are preferable, if feasible
and will be constructed of 6-inch mninmmsize pipe on an appropriate slope to
achi eve a velocity (or equivalent) cleansing velocity of two (2) feet per
second. Where gravity type building connections to a sanitary collection
system are not possible, provide pneunatic ejectors or sewage punps in the
building or a lift station outside the building. The selection of punps or
ejectors will be based on the econony of initial installation. A design
analysis of gravity sanitary sewers for building connections is not required
if the slope for the building plunbing can be maintained to the street sewer.
However, if the slope cannot be maintai ned an anal ysis denonstrating nmaxi mum
achi evabl e velocity during peak fl ow nust be provided with the proposed sl ope.
Pi pe dianeter and sl ope nust be shown on the drawi ngs. Duplex units will be
provi ded where ejectors or punps are required. The capacity of each unit wll
be sufficient to handle the peak rates of flow Oher design characteristics
will conformto TM 5-814-2, Sewage and Industrial WAste Punping Stations.

8.8.1.2 Fire Protection

(a) Distribution Lines and Fire Hydrants. Provide distribution lines
and additional fire hydrants, as necessary, in the building area in accordance
with the applicable portions of TM5-813-1, Water Supply Sources and Cenera
Consi derations, and TM 5-8I 3-5, Water Supply: Water Distribution Systens, and
M L- HDBK- 1008B. The residual flow pressures at design flows at fire hydrants
will not be less than 20 psi. Water lines shall be installed parallel to
streets and roads, but not under roadway pavenents, except for crossings. The
fire demand is determ ned by the sumof the fire flow, 50% of the average
donestic demand rate, and any industrial demand that cannot be reduced during
afire period. See TM5-813-1,(or AFl’'s and M - Handbooks for Air Force
projects). Provide fire hydrants in accordance with TM-5-813-5, NFPA 24 and
M L- HDBK- 1008B. Any point of the building should be within 350 feet of at
| east 2 hydrants. Fire hydrants shall be installed with not |ess than a 6-

i nch connection to a supply line and be valved at the connection
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(b) Building Sprinkler Supply Lines. Sprinkler supply lines shall be
at least the size required by the National Fire Protection Association. The
adequacy of the existing or proposed distribution systemand sprinkler |ines
to meet the sprinkler and hose stream denands as indicated in ML -HDBK-1008B
Fire Protection for Facilities-Engineering Design, and a fire flow anal ysis or
ot her approved means of analysis must justify Construction. Were required,
augment the existing distribution systemto provide at |east a 15-pound
resi dual pressure at the highest sprinkler heads in the building at design
fire demands. Provide cutoff valves on the supply lines. These shall be
| ocated not |less than 25 feet nor nore than 50 feet fromthe face of the
bui I di ng which they are to serve. They may be of either the post indicator
type or the rising stemand yoke type installed in a pit, as dictated by the
proposed construction provided for that area. Use post indicator valves
generally in grassed areas, and use the rising outside stemand yoke type
installed in underground pits in paved areas. Fire punping stations shall
conply with ML-HDBK-1008B and NFPA Codes 20, 24, and 409, as appropriate, and
shal | be designed by persons experienced in design of fire protection systens.
The design of a fire punp or series of fire punps shall not exceed 1500 GPM
each wi t hout approval of the Corps of Engineers. Provide standby fire punps
where required by NFPA 409.

8.8.1.3 Sewage Collection System.

(a) Gavity Sewers. Wiere nore than one building is involved, use
gravity sewers. Design is to conformto the applicable requirenents of TM
5-814-1. Size gravity sewers to discharge the expected peak rate of flow.
Design pipes to run not nore than 80% full, except that regardl ess of the
design quantities, the mninmmsize of gravity sewers is 8 inches. Gavity
sewers shall nornmally be laid on a sufficient slope to provide a velocity of
at least 2.5 feet per second when the pipe is flowing full and 2.0 feet per
second at the average rate of flow Locate gravity sewers by the topography
of the site to mnimze excavation

(b) Force Mains and Sewage Lift Stations. Wiere nore than one buil di ng
is involved, if gravity type sewers cannot be provi ded, sewage punps shall be
installed in a sewage lift station constructed on the |lowest terrain in the
vicinity. Since force mains do not require a specific grade for satisfactory
operation, they shall be constructed as straight, short, and shall ow as
possi ble. Routings for force mains shall generally foll ow existing right-of
ways, roads, or utility corridors. In the Mbile District, force mains are
generally installed a mninumof 30 inches below final grade. Force mains and
sewage |ift stations shall conformto the applicable requirenents of TM
5-814-2 (or AFl’'s and M -Handbook for Air Force projects), Punping Stations
and Force Mains. The capacity of the lift station shall be sufficient to
handl e peak rates of sewage flow, determ ned in accordance with TM5-814-1.
Sewage punps nmust be designed to nmeet actual head conditions of the force main
provided for the lift station. The design point on the punp characteristic
curve shall be justified by plotting this curve agai nst the system
head- capacity curve. The system head curve shall be obtained by plotting the
static lift plus the friction head at various flow rates. Were punps operate
in parallel or series, conbined curves shall be provided. Intersection of
characteristic curve with system head curve shall be the design operating
point. \Were appropriate, grinder-type punps shall be considered.

(c) Septic Tank and Tile Field. Design septic tanks and tile fields in

accordance with TM 5-814-3, Donestic Wastewater Treatment, Manual of Septic
Tank Practice, and applicable state criteria. Prefabricated septic tanks
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approved by the state or |local authority may be used providing the m ni mum
wal | thickness is 4 inches and cal cul ations are provided for structural
soundness.

(d) G Il/\vater Separators. Ql/water separators shall be provided for
process wastewaters in accordance with ETL 1110-3-466 for Arny projects and as
required by state and local regulators for Air Force projects. Separators
shall be of the prefabricated type or built in place. GOl/water separators
shall be designed to neet the effluent requirenents for pretreatnent by the
EPA and/or applicable State Agency. The effluent fromthe oil/water separator
shall be routed to a sanitary sewer or an industrial sewer. G l/water
separators shall be designed so that |arge quantities of stormwater are not
processed through the separator. Separators shall be installed to neet
installation requirenents for contai nment of hazardous wastes as required by
the applicable state agency, the stormwater pollution prevention plan, and
the spill prevention and control plan. Overall project designs should be
coordinated in order to mnimze peak flowrates into separators and to
prevent any extraneous flow into a separator. Before designing a separator
into a project, perm ssion nust be obtained due to environmental constraints
at sonme bases

8.8.1.4 Treatnent Plants

Specific instructions for water treatment plants and/ or wastewater treatnent
plants are provided in the Statenent of Wrk.

8.8.1.5 Seismc Provision

Al'l projects shall include appropriate provision for protection of piping,
equi pnent, and underground utilities against danage from seismc events in
accordance with TM 5-809-10, Seism c Design for Buildings and Air For ce
projects using the |latest recognized civilian standard, such as ASCE

8.8.1.6 Fire Protection Using AFFF Systens

Fire protection using AFFF Systens shall conmply with the requirements of ETL
86-8. Provide a neans for containnent of and disposal of AFFF foam sol ution
runoff, as per para. 10, and as revised by ETL 86-8: "Aqueous Film

Formi ng Foam (AFFF) Waste Di scharge Retention and D sposal." Contai nnent and
di sposal nmust neet the requirements of the applicable State Agency, and shal
be a part of permtting requirements. Qher options that can be approved by
the installation and state regul atory agenci es should be presented as economc
alternatives before the 30% design is finalized.

8.8.2 Supplenental Design Criteria

8.8.2.1 Water Supply/Vater Distribution

(a) Wwater wells shall conformto AWM Standard A-100; TM 5-813-1 and
applicable State Public Health Department criteria for public water supplies.
Specification for water wells shall be based on specification 02670.

(b) The designer through the Mbile District geol ogi st (CESAM EN- GG
shal | coordi nate design of water wells.

(c) Vertical turbine punps larger than 5 hp shall conformto AWM E-101
and CEGS 11222.
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(d) Design of water treatnment plants shall conformto Tl 814-02 and M1 -
Handbooks as appropriate and any applicable State criteria for public water
suppl i es; and Recommended Standards for Water Wirks (Ten States' Standards).

(e) Small isolated facilities shall utilize a hydro-pneumatic pressure
tank and, if appropriate, a ground storage reservoir as di scussed bel ow
Smal | systens shall normally be located in a protective building. Were
permtted by the State, pitless well adapters may be used. Use of well pits
i s prohibited.

(f) Supply and distribution piping shall comply with TM5-813-5 and
appropriate MI-Handbooks. Piping materials shall be based on specification
02660.

(g) Water storage designs shall conply with TM5-813-4 and AWM D100.
Speci fications shall be based on CEGS-13210.

(h) Hydraulic anal yses shall normally be nmade using a value of C = 100
for the roughness co-efficient; however, consideration should be given to the
use of co-efficients greater than 100 when specifying concrete or plastic
pi pe. Changes in co-efficients fromnew pipe to an aged pi pe shoul d be
considered to insure that excessive velocities are not generated in new piping
by using only co-efficients for aged pi pe.

(i) Fire hydrant branches shall not be I ess than 6 inches in dianeter
shall be as short in length as possible, and shall have a gate val ve and box.

(j) Locate water lines at least |0 feet horizontally froma sewer or
drain line. When required, a mnimm horizontal separation of 6 feet can
be al | owed, but the bottomof the water |ine nust be at |east 12 inches above
the top of the sewer pipe, unless state regulations require a nore strict
[imtation.

(k) \Where water |ines nust cross sewers they shall conformto the
requi rements of TM 5-813-5, CEGS @uide Specifications and applicable state
criteria.

(1) Wwater lines crossing railroads shall be installed in protective
casings conform ng to the requirements of American Railway Engi neering
Associ ation (AREA), Volune 1. Design should specify method of construction
for each particular site (i.e., ut vs. jacking). The designer shall obtain
permits fromthe railroad authority, as required. Permt application
procedure and submittal should occur as soon as practicable.

(m Water lines located in airfield pavenent shall conformto the
requi rements of TM 5-813-5

(n) Control valves shall be provided on distribution systens in
accordance with TM 5-813-5

(o) Air release and vacuumrelief valves shall be provided in
accordance with the requirements of TM 5-813-5.

(p) Fire hydrants shall be provided in accordance with the requirenents
of TM 5-813-5; TM 5-813-6; NFPA 24, CQutside Piping; and M L-HDBK-1008B
Hydrants should not be |ocated closer than 25 feet to a building and shoul d be
| ocated not nore than 7 feet nor less than 6 feet fromthe edge of a paved
roadway surface. Residual pressures at fire hydrants shall not be | ess than
20 psi when flowing at the desired rate.
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(g) Thrust bl ocking shall be provided in accordance with TM5-813-5; and
speci fication 02660, WAter Lines.

(r) \Were the base distribution systemis unable to provide the fire
flow demand at the required residual pressure, the designer shall analyze the
existing distribution system and provi de punpi ng equi prent and ground storage
tanks, if necessary. A conplete design analysis is required, including fire
flow test data. Punping stations shall conformto the requirenents of NFPA 20
and TM 5-813-6. Punping stations for aircraft hangars shall conformto TM
5-81 3-6 and NFPA 409, except that fire punps shall be diesel engine driven
Provi de post indicating cutoff valves in accordance with NFPA 24.

(s) Wwater for donestic purposes and fire protection for specia
projects such as reserve centers shall be provided in accordance with the
requi rements of TM 5-813-7

(t) Service lines to new buildings shall be sized to neet peak buil di ng
demands in accordance with TM 5-810-5. Pressure drop between the connection
to the distribution line and the building shall not exceed |0 psi at peak
rate. Provide control valves, in accordance with specification 02660, Wter
Li nes.

(u) Al water lines, water wells, and storage tanks shall be
effectively sterilized with chlorine solution and tested bacteriol ogically
safe in accordance with AWM Standards and as specifically required by state
and | ocal drinking water regul ations before placing themin service. See
speci fication 02660 and 02670; and 13210.

(v) Storage reservoirs shall be provided with cathodic protection when
required. Questions on cathodic protection should be addressed to the Mobile
District Cathodic Protection Specialist. Coatings and paint shall conformto
ETL 86-4.

(w) Hydropneumatic Pressure Systens:

(1) Use at small activities where the demand is not enough to
justify any other type of storage. Design the tank to nmeet the
appropriate pressure vessel requirenents. Provide air conpressors,
safety valve, and sight glass, to show the air/water rati o when
di aphragmtype tanks are not practical. Typically, the tank should be
desi gned as a branch connection to prevent excessive air entrainment in
the distribution system

(2) Use 20-psi pressure differential between high water |evel and
| ow water |evel

(3) Provide duplex high service punps to neet the peak 4 -hour
demand of 2.5 times average flow. \Wen water well source is inadequate
to provi de peak 4-hour demand, investigate the feasibility of providing
ground storage or a pressure tank equal to 40 times the well punp.

(4) Tank capacity. Conventional tank capacity shall be based
upon a withdrawal, in gallons, of 2-1/2 tinmes the GPM capacity of the
punp and a | ow-water |evel of not |less than |0 percent of total tank
capacity or 3 inches above top of tank outlet, whichever is higher
Table | indicates high water levels and withdrawal s for efficient
operation of tanks with bottomoutlets and a |0 percent residual. Using
the table, the tank capacity may be determ ned as per Exanple |
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Exanple |: Determine the tank capacity when punp capacity is 150
GPM and tank operating pressure range is 40-60 psi. Referring to
table 1, the withdrawal fromthe tank is 24 percent of the tank
capacity.

Total tank capacity = 2.5 X 150 GPM = 1,562 gal | ons
0.24

TABLE |

HYDROPNEUNMATI C TANK HI GH- WATER LEVELS AND W THDRAWALS

H gh-Water Level W t hdr awa
Pressure Range (% of Total Tank (% of Total
(PSI) Capaci ty) Tank Capacity
20-40 43 33
30-50 38 28
40- 60 34 24
50-70 32 22
60- 80 28 18

(5) Conpressed Air. Conpressed air is supplied for tank
operation according to the tank capacities. For tank capacities up to
500 gallons, provide |.5 CFM Provide 2.0 CFM for capacities from
500- 3, 000 gal |l ons and each additional 3,000 gallons or fraction thereof.
Quantities are expressed in CFMfree air at pressure equal to the
hi gh- pressure nmai ntained within the hydropneumatic tank

(6) Controls. The controls of a hydropneumatic system shal
mai ntai n the predeternm ned pressures, water levels, and air -water ratio
within the tank. When dupl ex punps are provided, controls shall start
only one punp at a time; punps shall be operated alternately. Punps
shal | operate sinultaneously only when the predeterm ned | ow pressure
cannot be maintained by a single punp. Controls shall admt conpressed
air into the tank only when tank pressure at high-water |evel is bel ow
nor nal .

(7) If required, provide a water meter on the service line from
t he pressure tank

(8) Provide a chlorine disinfection systemfor water to be
consuned by humans. Size to provide | ng/l chlorine residual when
flowing at the peak 4-hour rate. Consider using a hypochlorite feeding
machine for intermttent punping rates up to 200 gpm or when maxi mum
chlorine demand is |l ess than 3 pounds per day. Chlorine gas shall be
used for larger punping rates or chlorine demands.

(9) Refer to the publication "Handbook of Chlorination" by George
VWhite (Van Nostrand Rei nhol d) and manufacturer's literature for details
of design of chlorination systens.

(10) D aphragmtype tanks shall be designed and sized in
accordance with the nmanufacturer’s instructions.

(y) Asbestos-cenent pipe shall not be specified for water I|ines.
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8.8.2.2 Wastewater Treatnment and Di sposa

(a) Design of on site treatnment/disposal facilities shall conformto
applicable criteria published by the appropriate state regul atory agency and
M| - Hdbk 1005/16. Wen appropriate, a "mound" system shall be consi dered
where high water tables or inpervious |ayers of soil exist. Qher alternative
systens may be consi dered when approved by the installation facility and
envi ronment al regul ators.

(b) \Where soil conditions at the site are such that a septic tank/tile
field system cannot be used, consideration shall be given to use of a septic
tank subsurface sand filter system Design nmust conformto the above
ref erenced docunents for septic tanks.

(c) Gavity Sewers (TM 5-814-1)

(1) Provide a m ni numof 24" to 30" of cover over pipe.

(2) Manhol es are required at the end of laterals and at each
Change of direction or sl ope.

Di st ance between manhol es shall not exceed the foll ow ng:

D aneters | ess than 18" 400
D aneters 18" and | arger 600

(3) Drop connections are required at manhol es when the invert of
the inlet pipe is nore than 18 inches above the manhol e
fl oor.

(4) M ni mrum si ze for building connections is 6 inches in
di aneter.

(5) Sewers shall be laid with sufficient slope to ensure
cleansing velocities (2 fps when flowing full or half full).

(6) Capacity of building connections shall be based on fixture
units.

(6) M ni mum si ze sanitary sewers between manhol es shall be 8
inches in dianeter.

(7) Use Mannings formula for conputing gravity flows in sewers.
Use n = 0.013 for pipes 12 inches or smaller and n = 0.014
or pipe larger than 12 inches.

(8) Deep sewers shall be anal yzed for excessive |oads using the
equations of TM 5-814-1, Paragraph 12.

(9) Sel ection of pipe materials shall consider structural | oads,
soil conditions, and characteristics of transported wastes.

(10) Design analyses are required for sizing all 8 inch and
| arger sewers

(11) Asbestos-cenent pipe shall not be specified for gravity
sewers or force nains
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(d) Punping Stations (TM 5-814-).
(1) Force mains shall be anal yzed for water hanmer conditions.

(2) M ni mum si ze force mains where noncl og punps are used is 4
inches. Smaller pipe sizes can be consi dered when gri nder
punps are used.

(3) Small lift stations shall be of the wet -pit, submerged-punp
type.

(4) Capacity of punping stations shall be sufficient to handle
maxi mumrates of flow when the |argest punp is out of
service. See TM 5-814-2 for determ ning punping rates.

(5) Overflows shall not be provided.
(6) A conplete design analysis is required.

(7) Force mains shall be provided with a m ni mum of 24" to 30"
cover.

(8) Systens head curves are required for all punping systens.

(e) Wastewater treatnent plant designs shall conformto TM5 -814-3;
applicable State criteria; and Reconmended Standards for Sewage Wrks (Ten
States' Standards). Designs shall be based on neeting NPDES di scharge permt
limtations for the site, as provided by the State or EPA, dependi ng on who
has aut hority.

(f) Treatnment plants for industrial wastes shall conformto M/ -Hdbk
1005/17 and TM 5-814-8. Designs shall be based on neeting NPDES di scharge
permit limtations for the site or nmeeting owner of the final treatnent
systens requirenents.

(g) Wastewaters containing oils shall be treated in accordance with the
requi rements of |ocal environmental authorities. QI -water separators shal
be provided on effluent lines fromaircraft and vehi cul ar washracks for
pretreatnent prior to discharge to a central sewage collection system \Were
central sewage systens are non-exi stent, package, coal escing type oil/water
separators meeting State discharge criteria are required. &it separators are
requi red ahead of separators serving vehicle washracks. Prior to design of
separators, perm ssion of Base personnel is required because of environnental
constraints.

(h) Special Requirenents for Fire Punp Stations/Fire Booster Stations.
A conprehensi ve transi ent analysis shall be performed and submtted for
punpi ng systens required to provide water pressure and flow for sprinkler
systens and/or standpipes. The analysis shall be a computerized nodel of the
pi pe, control and relief fittings, and punps required by the A-E to support
the fire suppression system bei ng designed. A report describing the analysis
procedures, control nethods, need for corrosion control, etc., shall be
submitted with the design analysis. As a mninmumrequirenment, the follow ng
shall be included in the anal ysis:
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(1) Punp start and stop against a closed (no flow) system such as
not or or engi ne exercising only.

(2) Single punp running with other punps coming on line to
suppl errent the single punp.

(3) Punp(s) tripin a single run node and a multiple punp trip
with all punps tripping at the sane instance.

(4) Punp(s) start and stop at intermediate design flow, e.g., 35
to 50 percent.

(5) Analysis of all pressure relief or reduction el enents such as
air chanbers, surge relief valves, by-pass, etc.

Al'l assunptions used to nodel the systens shall be clearly explained. In
addi ti on, any physical phenonenon anticipated to occur shall be described so

t hat Base operations personnel can be made fully aware of these phenonmenon and
t ake any appropriate actions required.
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SUBJECT: Wastewater Treatment Plant — Construction Permit
PERMIT REQUIRED: Permit to Construct

APPROVING AGENCY: Central Florida District, FDER
(P.O.C.) Denise Judy or alt. Lee Miller

ADDRESS  Central Florida District
Department of Environmental Regulation
3319 Maguire Blvd., Suite 232
Orlando, FL 32803

Attn: Office of Domestic Permitting
(407) 894-7555
FEE: $5,000 (Includes cost of both applications.)
PROCESING: Two Applications -- 1) App. To Const. Domestic
Wastewater Facility
2) App. To Congt. Reuse/Land
Application System
*30 daysto review plus public notice period plus any time needed to incorporate FDER changes*
SPECIAL REQUIREMENTS: Controlsfor thisfacility are TSS 20 mg/L, BOD 20 mg/L, and N-NO; 12 mg/L.
Construction permit good for up to 6 months after construction isfinished. Can be extended during construction if
time expires for $50 per extension, up to 5 years.
Systems operating manual isrequired (Note: FDER says these manuals are usually disappointing, because they

are normally only O & M manuals and not process control—but have allowed it to suffice). The systems manual is
required to be ready within the 6-month period that the “ construction permit” is used to operated plan.

Figure 8-1
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CHAPTER 9

ARCHI TECTURAL

9.1 CGENERAL
9.1.1 Scope

This chapter states criteria, requirenents, and guidance for architectural
design. Specific requirements in this chapter supplenent the requirenments of
Chapter 1, titled GENERAL I NSTRUCTIONS. All required docunents, including the
drawi ngs and the design analysis, shall be prepared in accordance wi th Chapter
2, titled PRESENTATI ON OF DATA

9.1.2 Architectural Quality

The objective of the Corps of Engineers is to obtain attractive cost-

ef fective buil dings which are designed using sound techni cal know edge and
whi ch are constructed using recogni zed, good commerci al building industry
practices. The design shall incorporate those characteristics which wll
provide buildings with present and continuing utility, durability, and
desirability, provide a safe and healthy environnent, and which will be
econom cal to maintain for the life of the building.

9.2 APPLI CABLE PUBLI CATI ONS

The foll owi ng publications shall be used to provide a conpl ete design
and neet all requirenents of applicable codes and governnental requirenents.

Uni form Bui | di ng Code, |atest edition.

Council of American Building Oficials (CABO, One and Two Famly
Dnel ling Code, |atest edition.

M litary Handbook 1190, |atest edition

NFPA, latest edition, applicable portions.

Life Safety Code, NFPA 101, |atest edition.

Mlitary Handbook 1008C.

Departnment of Army or Air Force Technical Mnuals as applicable.
Install ati on Design Guide as applicable.

Architectural and Engineering Instructions (AEl), latest edition
(published by the Corps of Engineers).

Requi rements established by the installation Departnent of Public Wrks
office (Arny projects), Base Gvil Engineer's office (Air Force
projects), or the using agency.

O her nodel codes that nmay be in use at a particular installation
(Such as Standard Buil ding Code, etc.)
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Requi rements of state and | ocal governmental agencies (health
department, environnmental agency, etc.) that are applicable.

The U.S. Air Force Project Manager's Quide to Project Definition,
USAF/ CE Sept enber 1994

An Overview of Project Definition - Project Definition Tools, Novenber
1994.

9.3 PROJECT DEFINITION (10% - 15%

This submttal consists of one or nore single line schematic floor plans which
effectively indicate to the using agency that the function, circul ation, and
life safety issues have been assessed and can be met by the proposed design

At | east one major elevation (preferable the front elevation) for each
submitted building is required. A site plan is required to indicate the

buil ding orientation and circulation to the building entrances. The site plan
shall be coordinated with the requirenents of Chapter 4, titled SITE
DEVELOPMENT.

9.3.1 Charrettes

VWhen called for in the SON the design process known as the "Charrette" for
obtai ning a schematic design shall be used as described in "The U S. Air Force
Project Manager's Quide to Project Definition" published by USAF/ CE Sept enber
1994. Additional information on this design process is also avail able through
the Air Force publication "An Overview of Project Definition - Project
Definition Tool s" on an Audio Visual Program in 35 MMslides, on disk in

M crosoft Power Point, in overhead view graphs, and with a briefing script
that can be nodified or abbrevi ated depending on the briefing forum

9.4 CONCEPT DESIGN (30% - 35%

The m ni mumrequirenents for this submttal consist of floor plan(s) drawn to
appropriate scale, fire protection informati on as required by the paragraph
9.4.2.10 titled Life Safety Analysis Plan, exterior building el evations,
typical wall sections to indicate material usage and structure, and a design
narrative as described in the paragraph 9.4.1. titled Concept Design Analysis
Addi tional drawings may be required at this submttal due to the conplexity of
the project (i.e., hospitals research facilities, blast resistant structures,
etc.) to adequately describe the proposed design

9.4.1 Concept Design Analysis Narrative

The following specific itens shall be included when applicable:

9.4.1.1 Ceneral Description of the Project

State the purpose, function, and capacities in sufficient detail to delineate
and characterize functional features and the desired i mage or visua

appear ance of the project. The narrative shall reflect the regiona
architecture as well as the visual characteristics of the existing facilities
around the site.
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9.4.1.2 Basis of Design Summary

Provide a sunmary of the Basis of Design including, but not limted to, the
fol | ow ng:

(a) State the building construction type and occupancy cl assification
appropriate to the nodel code(s) in use.

(b) State the design wi nd speed and velocity pressure used in the
desi gn.

(c) Li st the functional areas and their relationships.

(d) Li st the space allocati ons.

(e) State the energy conservation measures used in the design

(f) State the noise control criteria established for the design

(9) State any requirenents for exterior finish materials and col or
selection. Indicate that consultation has occurred with the Base G vi
Engineer's Ofice, for Air Force projects, to reviewthe installation's
program of architectural conpatibility and the finish materials and col ors
sel ected are in accordance with the installation's approved standards.

(h) Li st special requirenents such as EML/ RF1 shiel ding, security
requi rements, raised flooring, blast resistance, and fallout protection.

9.4.1.3 Technical Citeria

List the technical criteria used to guide the design work.

9.4.1.4 Building Organi zati on Anal ysis

Submit, as necessary, any graphic design aids such as affinity draw ngs,
spatial organization and relationship matrices, and space |ayout sketches in a
sequential order, with sufficient narrative to indicate the reasoning and
justification for major design decisions. Any provisions for future expansion
shal | be indicated, including schedules for phasing.

9.4.1.5 Ceneral Design Statenent

The desi gner shall state the assunptions and rational e behind all major
facility design decisions including, but not limted to, discussions of the
fol | ow ng:

(a) Oientation to the sun, wind, and water (when applicable).

(b) The relationship to any surroundi ng natural or manmade
envi ronment .

(c) The interface with any contiguous traffic circul ation

(d) The visual inpact of the facility with regard to the overall area.
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(e) Justification for not orienting Arny buildings on the site so that
the long axis of the building is in the east-west plane as required by the
AEl, Design Criteria.

9.4.1.6 Building Systens Analysis (Applicable only where no specific base
Criteria exists

I ncl ude any substantiating material to support the selection of architectural
materials or systens. Selection shall be based on a comparison of severa
alternate systens which shall be presented. Indicate the econom c decision
process (conparative cost analysis nmethod, |ife-cycle analysis nethod, or
ot her techni ques used) and any other rationale utilized in the selection of
the various systenms. It nust be evident that the designer has adequately
concei ved the project as a whole and that the systens sel ected represent the
maxi mum val ue that can be obtained for the intended result. The following are
some, but not necessarily all, of the systens that should be investigated:

(a) Exterior wall systens.

(b) Passi ve sol ar systens.

(c) Fenestrati on.

(d) Roof systens.

(e) Interior partition systens.

(f) Qpenings in interior partitions (doors, w ndows, etc.).

(9) Cei ling systens.

(h) Fl oor systens.

(i) Integrated building systens.

(j) Noi se and/or acoustics control mneasures.

(k) Speci al equi pment such as trash handling systens.

(1) Vertical transportation systens (el evators).

9.4.1.7 Design Calculations.

Submt conplete calculations for the foll ow ng
(a) G oss building areas in accordance with the AEl, Design Criteria.

(b) "U' values for each exterior construction assenbly (walls and
roofs).

(c) Cal cul ations for toilet fixture count.
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9.4.2 Concept Design Draw ngs

9.4.2.1 Conposite Floor Plans

VWen the main floor plans nust be drawn in segnents in order to conply with
the requirements for the proper scales, provide a conposite floor plan for
each fl oor level. These plans shall show the follow ng:

(a) The general building |ayout showi ng exterior walls, interior
partitions, and circulation elements (stairs, elevators, corridors, etc.)
drawn to scal e.

(b) The identification of major areas and their functiona
rel ati onshi p.

(c) Overal |l buil ding dinmensions, out to out.
(d) Pl anning grid or columm |ines where applicable.
(e) Match lines indicating |arger scale floor plan segnments.
(f) Cross-references for enlarged floor plans and buil di ng sections
(9) G oss area tabul ations
9.4.2.2 Floor Plans
Provide a floor plan or floor plan segnents, 1/8-inch scale m ninmm 1/4-inch
scale for Health Care facilities, for each floor show ng functiona
arrangenment and circul ation elenents, drawn to scale. |In addition, the
foll owi ng shall be shown:
(a) Pl anning grid and/or colum I|ines.
(b) Al major overall dinensions.
(c) Type of occupancy in each area.
(d) Fi nish floor elevations for each floor or change in floor I|evel
(e) penings in walls (doors, w ndows, etc.).
(f) Al'l maj or equi pnent.
(9) Furni shings | ayouts or typical roons where required.
(h) G oss floor area tabulations on the first floor plan sheet.
(i) Cross-references for sections and details.

(j) Provi sions for the handi capped where required.

(k) Refl ected ceiling plans.
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9.4.2.3 Roof Plan
Provi de a roof plan showi ng the follow ng:
(a) Pl anning grid and/or colum I|ines.
(b) Overal | di mensi ons.
(c) I ndi cati on of roof slope and drai nage.
(d) Roof accessories (skylights, roof scuttles, etc.).
(e) Maj or roof - nount ed equi pnent.

9.4.2.4 Demolition Plans

Fl oor plans showi ng denolition work in sufficient detail to indicate all
existing building materials and finish conditions are required for renovation
and nodi fication projects. Drawi ngs shall be of sufficient detail to indicate
"existing to remain," "existing to be renoved,” and new work and materi al s.
Contractors are not required to site verify correctness or conpl et eness of
renovati on and nodification contract draw ngs and specifications, therefore,
the drawi ngs shall be conplete with adequate detail and descriptions of
existing materials, assenblies, and systens (type, thickness, quantity
spacing, length, width, height, etc.) to enable the contractor to bid on the
pr oj ect .

9.4.2.5 Building El evations

Provi de buil ding el evati ons showi ng the exterior design of all najor
el evati ons. Each elevation shall show the follow ng:

(a) Pl anning grid and/or colum I|ines.

(b) Bui | di ng masses and fenestration

(c) Identification of all major building materials.
(d) Roof accessories, when visible in elevations.
(e) Maj or roof - nounted equi pnent.

(f) I ndi cati on and el evation of all floor |ines.

9.4.2.6 Building Sections

Provi de buil ding sections as necessary to denonstrate the coordination of the
structural, mechanical, and electrical systens. |In addition, the foll ow ng
shal | be shown:

(a) Pl anning grid and/or colum I|ines.

(b) Structural system

(c) Changes in floor |evels.

(d) Fi ni sh ceilings.
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(e) Fl oor-to-ceiling and fl oor-to-fl oor heights.

(f) Fl oor el evati ons.

(9) Spaces to be used by the lighting and HVAC systens
(h) Adj acent grades.

9.4.2.7 Typical Wall Sections

Provi de at | east one unbroken, typical wall section (3" 4-inch scale
preferred). Al sections shall be fully noted. These sections shall show the
fol | ow ng:

(a) Structural system

(b) Exterior wall and roof assenblies.

(c) Ceiling systens.

(d) Fl oor-to-ceiling and fl oor-to-floor heights.

(e) Fl oor el evati ons.

(f) Spaces to be used by the lighting and HVAC systens.

(9) "U' val ues through walls and fl oors.

9.4.2.8 Finish Schedul es

Fi ni sh schedul es requirenents are included in Chapter 10, titled I NTERI OR
DESI G\

9.4.2.9 Details

In addition to the above requirenents, show details of any design significant
features and any sections necessary to denonstrate the required coordination
of the various buil ding systens.

9.4.2.10 Life Safety Analysis Plan

Unl ess specifically deleted by the SON a Life Safety Analysis Plan shall be
submitted for each floor at the Project Definition Phase and the Concept
Desi gn phase. Life Safety Analysis Plan sheets shall be referenced as LSA-1,
LSA-2, etc., and placed after the Architectural Draw ng sheets in the contract
drawi ng submittal set. Include the follow ng data and provide a | egend for
synmbol s used on the drawings. The | egend shall include the follow ng
i nformati on:

(a) Type of occupancy.

(b) Type of construction.

(c) Fi re/ smoke conpartmnents.

(d) Exit width cal cul ati ons and nunber of exits.

(e) Location and rating of walls (1 hr., 2 hr., etc.).
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(f) Door | abel s.
(9) Door hol d open devi ces.
(h) Fire extinguisher and/or fire hose cabinet |ocations and details.
(i) Egress di stances form nost distant point to exit.
(j) Smoke proof doors.
(k) Exit lights.
9.4.2.11 Coordination
Prelimnary coordination with work of other technical disciplines shall be

i npl enented as outlined in the paragraph 9.6.3 titled Coordi nation.

9.5 INTERIM DESIGN (50% - 60%

9.5.1 InterimDesign Analysis Narrative

The Interim Design Analysis narrative shall include all itens in the Concept
Desi gn Anal ysis narrative and any revi sions necessitated by comments about the
Concept Design submttal. 1In addition the follow ng specific itens shall be

i ncl uded when applicabl e.

9.5.1.1 Safety and Accessibility Requirenents

Assure conpliance in all aspects with the |atest requirenents of the follow ng
wher e applicabl e:

(a) Cccupational Safety and Health Agency (COSHA).

(b) Uni form Federal Accessibility Standards (UFAS).

(c) Arericans with Disability Act (ADA).
9.5.1.2 G aphics
Verify the graphics requirenents with the Corps of Engineers Interior Designer
(CESAM EN-DR) and justify the systemselected. This shall include graphics
for the building(s) and the site.

9.5.2 InterimDesign Draw ngs

These drawi ngs shall include, but are not limted to, the followng itens:

9.5.2.1 Concept Design Review Coments

| mpl ement Concept Design review comments into the drawi ngs and provide
annot ated comments (responses) describing the action taken for each coment
(changes or additions to the design, reasons for the design, directions
received fromthe user, etc.).
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9.5.2.2 Building Plans

Provi de plans for each floor, roof, and ceiling show ng di mensions, functiona
arrangenent, and equi pment for all areas, including corridors, exits, stairs,
and utility spaces. The relationship of the building to exterior access,
vehi cl e parking, service areas, etc., shall be indicated on site plans.

I ndi vi dual treatnment shall be given to special design or itens involving
deviation fromnormally accepted standards. Al colum lines shall be
designated to aid in | ocating project conponents and all fire rated
construction shall be indicated. Show indications of phased construction if
requi red. Thoroughly cross-reference section cut synbols on plans and

el evations to detail sheets.

Identify fire walls and snoke partitions. |nclude door and w ndow nunbers,
space names, section cuts, etc. Conplete door and wi ndow details to m ni mum
of 60%

9.5.2.3 Schedul es

The draw ngs shall include door, w ndow, and equi prment schedul es. Schedul es

need not be conplete at this point, however, they shall be sufficient to
i ndi cate the door and wi ndow sizes and nmj or equi prent itens.

9.6 FINAL DESI GN (UNREVI EVMED 100%

9.6.1 Final Design Analysis Narrative

The Final Design analysis narrative shall include all itenms in the Interim
Desi gn anal ysis narrative and any revi sions necessitated by comments about the
InterimDesign submittal. |In addition the follow ng specific itens shall be

i ncl uded when applicabl e.

9.6.2 Draw ngs

(a) Conplete to the extent required for the Ready To Advertise
Submttal. Drawings are to be conplete, except for incorporation of coments
about this submttal

(b) I mpl erent I nterim Design review conments into the draw ngs and
provi de annotated coments describing the action taken for each conment
(changes or additions to the design, reasons for the design, directions from
user, etc.).

(c) Insure that all details, sections, etc., necessary for the fina
docunents have been added to the drawi ngs and are conpl ete and thoroughly
cross-referenced.

(d) Conpl ete all schedules. Insure that hardware sets have been added
to the door schedule and coordinated with the specifications.

(e) Conplete all title blocks including drawing and file nunbers,
speci fication nunbers, dates, and drawing titles. Information required from
t he Corps of Engineers shall be requested fromthe Project Coordination and
Speci fication Section.

(f) Insure that the drawing index is conplete, accurate, and
coordinated with the drawi ngs and all other disciplines.
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9.6.3 Coordination

Al architectural work shall be coordinated with work of other technica
di sci pli nes.

(a) I nsure adequat e above-ceiling space for ductwork, piping,
lighting, structural menbers, etc.

(b) Coordinate reflected ceiling plans with lighting and HVAC pl ans.
(c) Coordinate light switches with door sw ngs.
(d) Coordinate el ectrical and mechanical drawings with architectura
pl ans to assure proper power, gas, water, etc. for drinking fountains, kitchen
equi pnent, etc.
(e) Coordinate with other disciplines to insure no there are no
conflicts in roof drain, exhaust fan, |ouvers, and other simlar item
| ocati ons.

(f) Insure that all door |ouvers are coordi nated with mechani cal
drawi ngs and that no | ouvers are located in fire or snoke doors.

(9) I nsure conpl ete coordi nati on between site work, wal ks and
| andscapi ng, water supply, sewerage, architectural, and electrical

(h) Coordinate structural with architectural to insure framng at all
r oof openi ngs.

9.7 READY TO ADVERTI SE SUBM TTAL (100%

(a) | mpl erent Final Design review comrents into the draw ngs.
(b) Verify consi stency between plans and specifications.

(c) Verify that all drawings are finalized.

9.8 TECHN CAL REQUI REMENTS

In addition to the criteria in the foll ow ng paragraphs, the architectura
design shall comply with AEl, Design Criteria, as suppl enented by the TMb-800
series. Materials and construction nmethods shall conply with the
instructional notes inserted in the applicable Guide Specifications.

9.8.1 Site Wrk

9.8.1.1 Floor Relation to G ade

The finish floor of concrete floor slabs on fill shall be a m ni mum of 6
i nches above the finished grade.

Al'l stoops, steps, or simlar required access to entrances that will normally

be built by a building contractor as differentiated from sidewal ks, driveways,
etc., which are normally constructed by a paving contractor, shall be shown
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and detailed on the architectural drawi ngs. Ranps conplying with the
requi rements of ADA and/or UFAS shall be provided where required to allow
access by the physically inpaired.

9.8.2 Masonry

9.8.2.1 Interior Walls and Partitions

Concrete masonry units (CWMJ) for interior masonry walls and partitions shall
be not less than 6 inches in nom nal thickness. Were split face units are
used, provide snooth face units where concrete paving or flashing occurs and
where itens are attached to wall surfaces.

9.8.2.2 Coursing

Concrete masonry unit coursing shall be coordinated with door heights to
elimnate the need for cutting block

9.8.3 M scell aneous Metal s

Al'l access panels required to service nmechanical itens normally furni shed and
install ed by the non-nechanical trades shall be shown on the architectura
drawi ngs. Insure that access panels, when required, are specified and
det ai | ed.

9.8.4 Thermal and Mbi sture Protection

9.8.4.1 Roof and Wall Insul ation

Except when required for refrigerated spaces, roof and wall insulation shall
be drawn at a nom nal thickness consistent with the insulation requirenents of
the particular building or project. The thickness of roof or wall insulation

shal | not be dinmensional nor the thickness indicated on the drawi ngs. GCenera
standards for insulation, as indicated in the applicabl e guide specification
require insulation thickness as determ ned by the established "U' val ue for
total roof or wall thickness, and the type of material utilized. Unless
specifically directed, "U values shall be provided as indicated in the AE
Design Criteria. Details shall allow for possible differences in insulation
t hi ckness.

9.8.4.2 Standing Seam Metal Roofs

Al'l standing seamnetal roofs shall be installed over a slip-sheet over a 40
m| self-sealing secondary water barrier over rigid insulation board (if attic
is to be used as a return air plenum over a structural netal deck (for

di aphragm action).

Roof panels shall be a m ni mumthickness of 24-gauge steel or 0.040 al um num
Vented ridge caps are not desirable due to potential |eaks. Use |ocking type
seans (as opposed to snaplock type) for hurricane and high wi nd areas. Roof
specifications shall require that an i ndependent regi stered roofing consultant
be present to nonitor the entire roof application

9.8.4.3 Roof Sl ope

The m ni mum roof slope for built-up roofs shall be 1/4-inch per foot , however
the use of a "flat" built-up roof is discouraged except for facilities of
unusual building configuration or extrenely large areas. 1In no case shall a
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built-up roof slope exceed 2 inches per foot. Roof slope for standing seam
nmetal roofs shall be 1:12 mini num however, individual Installation/Conmand
policy will dictate required slope for a particul ar base.

9.8.4.4 Sheet Metal

In all cases sheet netal for various el enents used throughout a buil ding shal
be of the sane basic netal. Atnospheric conditions shall be considered in the
sel ection of exposed sheet netal. Different types of sheet netal that can
cause accel erated corrosion (gal vanic action) of either one shall not be

pl aced in direct contact. Sheet netal used on roofs with concrete roof tiles
shall not react with nor corrode excessively due to the concrete

9.8.4.5 Cutters and Downspouts

VWhen downspouts are required they shall not drain directly onto a wal k or
platform Wen downspouts nust occur at wal ks or platforns they shall pass

t hrough or under into underground drains or toward open ground beyond.
Downspout s drai ni ng onto open ground shall be diverted using precast concrete
spl ash bl ocks to prevent erosion. Use of interior downspouts shall be

avoi ded. The use of scuppers should be maxim zed. Avoid built-in gutters
behi nd fascia or parapet due to expansion/contraction of netal and surroundi ng
material. Al gutters shall have |eaf screens.

9.8.5 Doors

9.8.5.1 Pedestrian Doors

Al'l pedestrian doors shall be 7 feet 0 inches or 7 feet 2 inches high, except
in fam ly housing where they may be 6 feet 8 inches high. Door openings
shall, in general, be 3 feet 0 inches w de, except for special purpose doors,
toil et roons (except for handicap) or closet doors in fam |y housing, for

i nst ance.

9.8.5.2 Doors to Roons

Doors to roons shall be of adequate size to acconmpbdate the installation and
renoval of furniture and equi pnent installed therein.

9.8.5.3 Exterior Doors

Except in underground structures and floors above the first story of nulti-
story structures, doors to boiler or nechanical roons, doors from power roons,
generator roons, and doors fromsimlar areas should be to the outside of the
building only. Electrical closet and air handling roomdoors may open to the
building interior.

9.8.5.4 Speci al - Purpose Doors

Speci al - purpose doors such as rolling and coiling doors shall be adequately
designed to safely resist the design wind pressure. Rolling and coiling stee
or al um num doors shall be designed so as to pernmit operation of the doors at
maxi mum wi nd velocities defined in the area where used.

9.8.5.5 Finish Hardware

VWhen sel ecting finish hardware carefully read the "Notes to Specifier"” for the
har dwar e specification Section 08700, Builder's Hardware. Hardware shall then
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be sel ected from BHVA and ANSI standards. Except for itens not |isted by BHVA
or ANSI manufacturer nanes and catal og nunbers shall not be used in hardware
schedules. Al cylinders shall have 7 pins.

9.8.5.6 Hardware Set Designations.

Har dwar e set designations shall be listed in the Door Schedule in preference
to locating on the floor plans. Specification Section 08700, Builder's

Har dwar e, shall provide the necessary hardware set designation nunbers, plus
description and function of each hardware itemincluded in the Hardware Set.

9.8.5.7 Return Air Louvers

Overall size of return air louvers located in doors shall be included in the
Door Schedule. Mnimumbottomrail dinension shall be 10 i nches and the
m nimum stil e di mension shall be 5 inches.

9.8.5.8 Door and W ndow Schedul es and Types

Door and wi ndow schedul es and types shall be indicated on the contract
dr awi ngs.

9.8.6 Finishes

9.8.6.1 Acoustical Plaster and Acoustical Tile

The use of acoustical plaster is discouraged. 1In electronics and

conmuni cations facilities in which avoi dance of dust is a major consideration
acoustical treatnment shall be limted to acoustical tile or gypsum wal |l board
wi th non-dusting characteristics.

9.8.7 Roons and Spaces for Uilities

Roons and spaces for utilities, including nechanical and el ectrical equi pnent
roons, shafts, chases, and chi nmmeys, shall be indicated on the Concept Design
drawi ngs, even though their exact size and location is undeterm nable at the
Concept Design stage. At times the technical and servicing requirenments of
the required equi pment necessitate increases in the areas allocated in the
Concept Design drawi ngs. A reasonable increase in area for utility spaces
will be authorized and will specify the extent of increase allowed. If an

i ncrease in area cannot be authorized, information shall be furnished by the
Cor ps of Engi neers advising which interior areas cannot be authorized and
which interior areas nust be rearranged or reduced.

9.8.8 Floor Drains and Sl opes

Fl oor drains and slopes, hose bibbs, and shower heads shall be shown on the
architectural drawi ngs as well as on nmechani cal drawi ngs, and shall be closely
coordinated. Al floors in areas requiring drains shall be sloped toward the
dr ai ns.

9.8.9 Lessons Learned

Conply with all Lessons Learned under U.S. Arny Corps of Engineers Mbile
District hone page at:

http://www.sam.usace.army.mil/sam/leslrn/cgi-win/llhome.exe
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CHAPTER 10

| NTERI OR DESI GN

10. 1. GENERAL

10.1.1 OVERVIEWOF M LI TARY | NTERI OR DESI GN

Mlitary interior design projects are typically classified into two
categories: Building related interior design referred to as Structura
Interior Design (SID) and furniture related interior design referred to as
Conprehensive Interior Design (CID). The two types of projects cover

di fferent aspects of the interior environnent and are funded through different
sources. SID projects are funded with mlitary construction funds. CD
projects are funded by the Maj or Command and/or Installation with operation
and mai nt enance funds.

10.1.2 STRUCTURAL | NTERI OR DESIGN (SI D)

Conpl etion of a SID involves the selection and sanpling of the interior

building related finishes. The SID package will include interior floor plans,
schedul es, and interior finish/color sanples. |If the Statenment of Wrk (SON
i ncludes Furniture systens workstations, the SIDw Il include all contract

docunents and finish sanples relating to the workstati ons.

10.1.3 COVWREHENSI VE | NTERI OR DESI GN (d D)

Conpl etion of a CDinvolves the selection and illustration of the furnishing
conponents used to conplete the interior environment. |If a CDis indicated
by the SONas a requirenent, the CI D package will be fully coordinated with

the SID throughout all standard design phases and submitted concurrently with

the SID package. The CID will included conposite furniture floor plans,
manufacture's list, furniture placenment plans, furniture illustrations sheets,
artwork placenent plans, artwork illustration sheets, furniture, and artwork

cost estimates, order forms, justifications and Unicor waiver requests forns.
The Cl D package may include the furniture systens draw ngs, specifications,
and finish sanples if required as part of the CD

10. 1.4 MOBILE DI STRICT | NTERI OR DESI GN OBJECTI VES

The Mobile District's goal is to design and construct projects that have
successful interiors. To neet our goal, the Mbile District has eight

obj ectives that define a successful interior design package

They are as foll ows:

1. Custoner satisfaction.

2. Compl ete coordi nati on between contract draw ngs and
contract specifications.

3. Finishes and furniture selections that neet governnent
procurenment regul ations.

4. The use of durable, easily nmaintained finishes that support
"good housekeepi ng" and retain their appearance
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5. Spaces that are planned to support life safety.
6. Spaces that neet the functional needs of the user

7. Furnishing selected that support personal performance and
per sonal health.

Cost constraints can limt creative design efforts. A lack of funds shoul d
not be an excuse to dimnish designs that create a professional imge. Wen
cost constraints exist, there are areas that rank in inportance with regards
to applied finishes. They are as follows: (1) Entries and Main Conference
roons, (2) Command Areas, (3) Enployee Break Room (4) Toilet Roons and
(5)CGeneral Ofice areas.

10. 2 APPLI CABLE PUBLI CATI ONS

Specific publications in this chapter suppl enent the applicable publications
in Chapter 9, titled ARCH TECTURE.

10. 2.1 GOVERNMENT PUBLI CATI ONS

Federal Acquisition Regul ations (FAR)
Part 8 Requi red Sources of Supplies and Services
Part 10 Speci fications, Standards and O her Purchase Descriptions

Departnment of the Air Force
Interior Design Presentation Format

Departnment of the Arny Facilities Standardi zati on Prograns
Arny Regul ation AR 405-70 Utilization of Real Property

U S. Arny Corps of Engineers
ER 1110- 345-122 Engi neering and Design, Interior Design
DG 1110-3-122 Design Guide for Interiors

10. 2. 2 REFERENCED STANDARDS

Accessibility
ASTM 117.1 Anericans Wth Disabilities Act Accessibility Cuidelines

UFAS Uni form Federal Accessibility Standards

Acousti cs

ASTM C 423, PBSC. 1 Ai rborne sound

ASTM C 423-66, PBS C-2 Inpact Sound Transm ssion

SPP Speech Privacy Potential Speech Privacy
Egr ess

NFPA 101 Fire Safety Code (nost current year)

Nat i onal Bui |l di ng Code, BCCA
St andard Bui |l di ng Code
Uni form Bui | ding Code, 1CBO

Falls
ASTM D- 2047 Test For Slip Resistance of Hard Surfaces
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Fire and Fl ane Spread

ASTM E- 84

St ei ner Tunnel Test.

NFAP- 701-1 /701-2 Standard nethod of Fire Test for Fl ame

NFPA- 705
FF 1-70

NFPA 80

NFPA- 220
NFPA 253
NFPA- 255
NFPA 258

NFPA 259
NFPA 260

NFPA 261

NFPA 264

NFPA 265

NFPA 267

NFPA 703

CAL TB-133

CAL-TB 117

Fur ni shi ngs
ANSI /
Bl FMA X5. 6- 86

Li ghti ng

ANSI E-97
ASTM E-97-1 ES

Resi stant Textiles and Fil ns.

Field flane Test for Textiles and Filns
Standard for the Surface Flammuability of Carpet and
Rugs (Methenamine Pill Test)

Fire Test of Door and W ndows

St andard on Types of Buil ding Construction
Fl oori ng Radi ant Panel Test

St andard Met hod of Test of Surface Burning
Characteristics of Building Materials
Research Test nethod for Determ ning Snmoke Generation
of Solid Materials.

Potential Heat of Building Materials
Met hods of Tests and C assification Systemfor

Cgarette Ignition Resistance of Conponents
Met hod of Test for Determ ning Resistance of Myck-up
Uphol stered Furniture Material Assenblies to Ignition
by Smol dering G garettes.

A Standard Test Method of Test for Heat Rel ease Rates
for Uphol stered Furniture Conponents or Conposites
and Mattresses Using an Oxygen Consunption Cal oneter.
Standard Methods of Fire Test for Evaluating RoomFire
Gowh Contribution of Textile Wall Coverings.
Standard on Mattress, subjected to Open Fl ame
Ignition, Using a Large-Scal e Oxygen Consunpti on
Cal ori neter.

Standard for Fire Retardant |npregnated Wod and Fire
Ret ardant Coatings for Building Materials. UL-1056
Fire Test of Uphol stered Furniture
Flammabi l ity Test Procedure For Seating Furniture for
Use in Public Cccupancies. State of California
Bur eau Hone Fur ni shi ngs.

(Section A though E) Test Procedures for Testing the
Fl ame Retardance of Resilient Filling Materials used
i n Uphol stered Furniture.

Standard for office Furnishings.
(Provide furnishings and equi pnent with
ant hroponorphic fit and stability)

Provide d are-Free |Illum nation of work surfaces
Provi de Acceptabl e Refl ectance Level.

10. 2.3 TERM5, DEFI N TIONS AND RESOURCES

This sections provides a glossary of Federal CGovernnent terns, definitions and
resources which are useful in understanding and devel oping the ideas and

concepts discussed in this Mnual .
consi stent contracting definitions, processes, and actions.

Wthin the Department of Defense there are
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However, each Department will use their particular acronymto identify the
contracting action. This G ossary will provide the Departnments of the Ar
Force and Arny specific acronyns as they relate to the SID C D packages and
rel ated contracting actions.

A-E - ARCHI TECT-ENA NEER A termgenerally used informally to identify a
non- gover nment desi gner, design teamor design service contractor.

Air Force Interior Design Presentation Format- A resource indicating the
format of SID/CID presentation and additional Air Force Procurenent O der
Forms. The web site is http://ww. af cee. brooks. af. m|/dc/Dcformhtm .
Look at Interior Design Program

G her Air Publication sites are http://afpubs.hg.af.mil/

AR-405-70- Utilization of Real Property- Army space allocation guidance. The
Wb site is http://www.usapaarmy.mil. Vi ew “El ectroni ¢ Publications and Forms”-

El ectronic Publications-“Publication in HTM. fornmat” the scroll down to AR
405-70.

BCE - BASE CIVIL ENG NEER The Air Force termfor the centralized engi neering
managenent staff. The BCE is responsible for the coordination of all MLCON
and O&M desi gn and construction projects; is the principle coordinator between
t he desi gner, users and Major Commrands. See al so DPW

CBD - COMVERCE BUSI NESS DAILY This publication contains the Federal
CGovernment's "want ads". It provides advance notice of contracting actions
and requests for A-E services.

CI D - COVWREHENSI VE | NTERI OR DESI GN The sel ection and illustration of all
furniture necessary to conplete the interior environment; The submittal is
Q&M funded and includes furniture illustrations, fabric and finish sanples,

pl ans, and ordering information. The CID may include the furniture systens
pl ans and purchase orders if they are not included in the SID. See also SID.

DD 1391 - DEPARTMENT OF DEFENSE FORM 1391 A progranm ng document initiated by
the installation and submtted to Congress through the My or Comrand for
funding. It includes an outline of basic needs for a proposed facility and an
estimated cost to fulfill the needs.

DESI GN BU LD A nmethod of contracting in which a single entity takes
responsibility for both design and construction of a facility. Performance
requirements are outlined using the RFP format. See al so RFP.

DPW - DI RECTORATE OF PUBLIC WORKS The Arny termfor the centralized

engi neering managenent staff. The DWP is responsible for the coordinati on of
all MLCON and Q&M desi gn and construction projects; is the principle

coordi nator between the designer, users and Maj or Commands. See al so BCE.

ENVI RONVENTAL PRODUCTS GUIDE A GSA catalog for supply itens. This guide can
be obtai ned by contacting:

GSA CENTRALI ZED MAI LI NG LI ST SERVI CE ( 7CAFL)
P.O BOX 6477

FT. WORTH, TX 76115

(817) 334-5215

10-4


http://afpubs.hq.af.mil/
http://www.usapa.army.mil
http://www.afcee.brooks.af.mil/dc/Dcform.htm

FAR - FEDERAL ACQUI SI TI ON REGULATI ONS The Federal |aws governi ng how the
Federal Governnent buys products and services. FAR 8.4 indicates the process
for ordering fromFederal Supply Schedules. Title 18 of the U S. Code all ows
for direct purchase from UNICOR without conpetitive bids. FAR 8.6 identifies
UNI COR as a mandatory procurenment source to all federal agencies for products
that meet the requirenments of the ordering office. See also UN COR

FSN 595B - FEDERAL STANDARD NUMBER 595B A col |l ection of standard col ors used
by the various departnents or agencies. The first nunmber in the five digit
series indicates a specific finish: (1)full gloss, (2) semgloss and (3)flat.
The remaining 4 digits indicate a specific hue and tint/shade range.

FSN 595B - FAN DECK Federal Standard colors are available in a "fan deck"
bookl et for under $10.00. Use Order nunber # NSN 7690-01-162-2210 and nmi |
your request and check to:

GSA

Speci fication Unit (3F BP-W
Seventh and D Sts SW
Washi ngt on, DC 20407

FSS - FEDERAL SUPPLY SCHEDULES Contracts that provide indefinite quantity
contracts for comercial itens at established prices for direct ordering use
by Governnent agencies. For copies, nmail requests to:

Furniture Commodity Center (3FN CO
Crystal Mall 4, RM 403

Washi ngt on DC 20406

(703) 305-5056.

FURNI TURE SYSTEMS WORKSTATI ONS  Furniture systens workstations are O&M funded
The designer will coordinate the workstation plans with the building and
bui I di ng systens and provi de the plans and specifications in the contact
docunents for bids if a waiver on workstations has been obtai ned from Federa
Prisons Industries. The General Contractor will purchase and install the

wor kst ati ons and connect the workstations to the building's electrical, data,
voi ce, and LAN systens. Reference Corps Quide Specification 12640 Furniture
systens workstations. If a waiver has NOTI been obtained from Federal Prisons
Industries, then the workstati on plans and specifications will be included the
CID furniture package. However, workstation |ayouts are to fully coordinated
with the building's systens and workstation |layouts are to be included in the
contract plans for "information only."

FY - FISCAL YEAR (a) October 1 of a cal endar year through Septenber 30 of the
foll ow ng cal endar year; (b)"FY-...." at the beginning of a project title
identifies the year Congress will fund the construction contract.

GSA FSC - GENERAL SERVI CES ADM NI STRATI ON FEDERAL SUPPLY CLASSES

FEDERAL SUPPLY GROUPS Governnent contracts with private manufacturers that
have a fixed price, MO, and expiration date. This publication can be ordered
fromthe foll owi ng address:
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GSA CENTRALI ZED MAI LI NG LI ST SERVI CE ( 7CAFL)
P.O BOX 6477

FT. WORTH, TX 76115

(817) 334-5215

The Wb site is: ww. gsa.gov

IFB - INVITATION FOR BID One of the ways the CGovernment solicits for
construction. The IFB is a standard contract with clearly defined

requi rements, specifications, and terns that are not negotiated. Any proposal
prepared in response to an I FB nmust strictly adhered to the terns. The award
is based on the | owest bid neeting the requirenments and specifications. See
al so RFP.

JOC - (JOB ORDER CONTRACT) OR SABER (SI MPLI FI ED ACQUI SI TI ON OF BASE

ENG NEERI NG REQUI REMENTS) The JOC (Arny) and SABER (Air Force) are nethods
the installation uses to contract for repair work. The Contracting Oficer
and the contractor agreed upon unit prices for work, then individual job
orders are negotiated for specific scopes of repair work.

M LCON - M LI TARY CONSTRUCTI ON Funds that are appropriated by Congress for
new mlitary construction.

MOL - MAXI MUM CRDER LIM TATION The limt on the anount that can be purchased
froma given vendor under GSA Federal Supply O ass/CGeneral Supply G oup
contracts.

OVA- O8M - OPERATI ON AND NMAI NTENANCE Funds provided to each installation by

the Maj or Command and used for the day to day operations of the installation.
These funds may be used for the renovation of existing buildings or for the

purchase of furniture. Funds not spent to award a contract di sappear at the
end of the FY and cannot be recovered.

OPEN MARKET - Designation for products that are not on a GSA or UN COR
contract.

RFP - REQUEST FOR PROPCSAL One of the ways the CGovernment solicits for
construction. An RFP usually defines a design problemand allows those who
respond to the RFP to suggest a solution. The RFP is nuch nore flexible than
the | FB.

RFQ - REQUEST FOR QUOTES An informal request for a price for a standard item

SF 254 & 255 - STANDARD FORMG A-E resune forns that state the qualifications
of A-E firms responding to a CBD announcenent. See also CBD.

SID - STRUCTURAL | NTERIOR DESIGN (a) The selection and sanpling of building
related finishes; (b) A submittal with sanples of proposed building materials
a for a particular project; (c) Materials and finishes purchased and
installed by the General Contractor; (d) Projects that are funded with the

M LCON funds. The SID may al so include the Q&M funded furniture systens

wor kstations if a waiver has been obtained from Federal Prison Industries.
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UNI COR The trade name for the Federal Prison Industries (FPl)Inc., a wholly
owned government corporation established in 1934. UN COR provides a variety
of products and services to the Federal CGovernment. Al furniture systens

wor kst ati ons and conventional furniture requires a waiver. Al waivers are to
be requested at 35% design. Wb site for FPl is www unicor.gov. The waiver
requests are sent to FPI on this web site.

10. 3 PRQJECT DEFI NI TI ON (10-15%

10.3.1 STRUCTURAL | NTERI OR DESI GN NARRATI VE

Provide a narrative that discusses the basic design objectives for the
facility. Discuss the building's materials, finishes, and colors with regards
to aesthetics, maintenance, durability, life safety, image and cost. State
any specific materials, finishes and colors that are required by the
Installation Design Cuide. See Chapter 9 titled Architecture.

10. 3.2 COVPREHENSI VE | NTERI OR DEI SGN NARRATI VE

Provide a narrative that discusses the basic design objectives for the

furni shings being considered for the facility. State any specific
requirements of materials, finishes, and colors. D scuss the furnishing
selection with regards to the SID. The narrative is to include but is not
limted to CD aesthetics, form function, maintenance, durability, life
safety, and cost. Indicate that Governnent procurenent regul ations are being
consider in the design devel opment process. Provide information on what itens
will go to FPI and what itens are being considered GSA or open Market.

10. 4 CONCEPT DESI GN (30-35%

10.4.1 SID
Provide itens listed in Exhibit 10-1 for this design phase.
10.4.2 dD

Provide itens listed in Exhibit 10-2 for this design phase.

10.5 | NTERI M DESI GN (50- 60%

10.5.1 SID
Provide itens listed in Exhibit 10-1 for this design phase.
10.5.2 dD

Provide itens listed in Exhibit 10-2 for this design phase.

10.6 FI NAL DESI GN (UNREVI EVED 100%

10.6.1 SID

Provide itens listed in Exhibit 10-1 for this design phase.
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10.6.2 dD
Provide itens listed in Exhibit 10-2 for this design phase.

10. 7 READY TO ADVERTI SE 100%

10.7.1 SID
Verify that all itenms listed in Exhibit 10-1 are incorporated.
10.7.2 dD

Verify that all itenms listed in Exhibit 10-2 are incorporated.

10. 8. TECHNI CAL AND ASSEMBLY REQUI REMENTS FOR SI D/ G D Bl NDERS

10. 8. 1. GENERAL | NSTRUCTI ONS

(a) CONTRACT DOCUMENTS: The designers shall not reference the SIDNCI D
bi nders in the drawi ngs and specifications. The SIDCID binders are only used
as presentation tools during the design process to illustrate color, texture,
and pattern. The general contractor will only see the SID CID binders after
t he project has been awarded.

(b) FEDERAL STANDARD 595B COLORS (FSN 595B): Using the Federal Standard
Colors 595B is required when indicating exterior colors. The use of Federal
Standard Colors is not required when indicating interior colors. EXCEPTION
Hurl burt Field, FL requires both exterior and interior paint colors to be
indicated with the FSN 595B code. It is suggested that a generic color nane
al so acconpany the 595B col or nunber.

(c) DI SCLAI MER: Cuide Specification 09915 Exterior/Interior Color
Schedul e indicates that all product trade nanes and colors used for the
project are proprietary. Wen this guide specification is used it is not
necessary to place the disclainer on the contract draw ngs.

(d) SIGNAGE: Signage is critical to "pathway finding" and nmust met the
requirements indicated in the Americans Wth Disabilities Act unless directed
ot herwi se, by the SOW

(e) ACCESSIBILITY: Al designs, including workstation and si gnage,
must conply with the Americans with Disabilities Act (ADA) or the Uniform
Federal Accessibility Standards (UFAS), whichever is the nost stringent. The
only exceptions to this requirenment are facilities which limt their access to
abl e bodied mlitary personnel in accordance with the exclusion in Paragraph
4.1.4 of UFAS

(f) SPECI AL REQUI REMENTS: The designer shall identify items in the CD
that require attachnent to the building either by cutting or fitting. The
desi gner mnust prepare and provi de specifications and drawi ngs for this service
to be perfornmed.

(g) CID FURNI TURE RESOURCE: Furniture may be obtained fromthree
categories of sources: UN COR GSA Federal Supply Schedule (GSA/ESS), and
open market. Every effort should be nmade to use UNI COR, GSA Stock, or Federa
Supply Schedule itenms. However, when the Designer determines CIDitens are
not avail able on FSS/ GSA contract or UNICOR a letter of justification to
purchase an open market source is required. The designer shall wite the
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justification letter. This letter shall be included in the CI D Binder and
attached to the required Order Form The designers are required to wite a
specification for bidding purposes for CIDitens that require a fornal
solicitation.

(h) ENVI RONVENTAL QUALI TY: Designers should be aware and consi der
providing building finishes, materials, and furniture that support the Federa
CGovernment's efforts to building "G een Buildings". Incorporate of the
princi ples of the Environmental Protection Agency's G een Lights Program nust
be included in the design process. Designers are to select and specify
furniture that includes ergonom c features designed for anthroponorphic fit
and stability.

(i) HEALTH, SAFETY, AND WELFARE: Fire safety is one of the paranount
concerns in any design. Designers nust conply with the appropriate fire
safety code for not only egress but also for building and furniture material s,
finishes, and fabric selections and applications. Designers are also to
consi der these sane itens to protect against falls, |levels of em ssions from
products, and microbial conditions which affect indoor air quality.

(J) FPI REQUEST FOR WAI VER: Each and every furniture item not ordered
fromFPl is to have a “Request for VWiver” sent to FPI using the FPI worl dw de
web site. The agencies submtting the waivers will be determined in a future
addendum Al workstations purchased by the general contractor is to have the
approved FPI Request for Wiver Reference nunber indicated in the contract bid
docunents.

10. 8.2 PRESENTATI ON FORVAT

(a) SIDand CIDinformation and sanples are to be submtted in 3 ring
bi nder(s); 210 x 280 nm (8 1/2” x 11”) format with a maxi num spread of 640 mm
(25 1/2") for fol douts

(b) Each SIDC D binder shall be | abeled on the outside spine and front
cover with the follow ng information

Desi gn Phase, Vol ume nunber (i.e.: Vol 1 of 3).
Structural or Conprehensive Interior Design

Project Title Project Location

Dat e Desi gn Agent or Firm

(c) Each sheet within the binder shall be l|abeled with the project
title, project location and design agent or firm

(d) Color boards are to be sturdy enough to support and anchor al
sampl es. Anchor |arge or heavy sanples w th nmechanical fasteners or Velcro
rat her that rubber cement or gl ue.

(e) SID finish sanples shall be organi zed, grouped, and illustrated by
Col or Pl acenent Zones. A Color Placenment zone is all the spaces/areas within a
bui Il ding that have like finishes. For exanple, all toilet roonms mght have
t he sanme col or schene and woul d then conprise a color placenent zone. The
general office areas m ght have another col or schene and woul d then conpri se
anot her col or placenment zone. |If a finish is used in nmore than one zone, it
may be sanpled only in the first color scheme where it appears, and may then
be referenced with a note on subsequent col or schenes.

(f) Label all sanples with the sane code used in the draw ng and
speci fications.
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(g) Material and finish sanples nust indicate true pattern, color, and
texture. Carpet and fabric sanples nust be | arge enough to indicate a
conpl ete pattern or design

(h) Phot ographs or col ored photocopi es of building materials and
furniture finishes will be disapproved. Col ored photocopies of artwork and
pl ants are accept abl e.

(i) Each sanple board is to be inserted into a clear page protector that
is sturdy enough to keep the pages fromtearing out.

(j) See Exhibit 10-1 and 10-2 for the sequence of SIDCID submttals.

10. 8.3 REVI EWs AND REVI SI ONS

Al SID and C D packages will be reviewed by the Governnent during each design
phase of the project. Witten annotated conments will be provided to the
designer. These review conments, along with the designer's witten responses
shoul d be placed in the front inside pocket of the first volunme of the next
SID or CD binder submttal. The designer should revise the binder after each
reviewto respond to the review comments. Printed information on existing
SIDDCAD pages may be revised with white-out. If the binders are not returned
to the designer after the design review, the designer shall provide updated
inserts to the Governmnent.

10. 8.4 DRAWNGS AND | LLUSTRATI ONS REQUI REMENTS FOR SID/CI D

(a) CONTRACT DRAW NGS: The Mbile District has designated Contract
Sheet letter "I" for interior design related draw ngs (Reference DOD TRI -
SERVI CES CADD STANDARDS). Interior design related drawings are typically the
material, finish, and color schedules, furniture systens workstation pl ans,
si gnage pl ans and schedul es, and additional plans that define and illustrate
design and furniture details that relate to the construction of the facility.
CID furniture placenment plans may al so be required to appear in the contract
drawi ngs for information only. If required, these sheets shall be indicated on
"I" drawings. Interior designers and interdisciplinary teams of architecture
and engi neering shall coordinate drawings to insure SID/CI D information
appears on and coordinates with sheets related to other design disciplines.

(b) SPECIFI CATIONS: The interior designers shall coordinate and co-edit
gui de specifications involving interdisciplinary teanms of architecture,
el ectrical, and mechani cal engineering to insure a fully coordinated SI D and
Cl D package.

(c) RENDERI NGS & SKETCHES: Renderings and bl ack & white sketches may be
required for sone interior design projects. Verify that renderings and/or
sketches are required by the SO Al renderings and sketches are to be
prof essional in appearance. The designer is to submt a sanple of the proposed
artistic style to be used for Government approval. Sonme installations have
standard framng and matting requirenents that the designer must conply wth
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when submtting a rendering. The rendering and sketches are to enphasize
spatial relationship, furnishings, patterns, and texture. The Governnent shal
select the areas that a final rendering(s)will illustrate.

(d) Conposite Floor Plans: The conposite floor plan(s) are full size
contract draw ngs that show all panels, conmponents and conventional furniture
inrelationship to the building and the building s systens. This includes
i nformation on locations of |light switches, fire pull boxes and mechani ca
devices. Al furniture itens are to be nunbered with a code and coordi nated
with CID order forns. Half size drawings will not be accepted for review Plan
room nunbers are to appear on the draw ngs.

(e) Panel Plans (for Furniture systenms workstations): The Panel plans
shoul d include a panel synbol |egend, panel placenent, critical dinensions of
aisle widths, and critical dinensions tying the panels to the building s
conmuni cation, electrical and mechani cal systens. Panel s nust not bl ock
access to mechanical, electrical switches and fire controls. Each panel
shoul d be coded with a system such as the foll ow ng:

N (non-powered) Wdth(in centineters) Hei ght (in centineters)
P (power ed)

For exanpl e, a non-powered panel 610 mm(2 feet) and (1727 mm (five feet eight
i nches) tall would be noted on the panel plan as N 61 172.7.

(f) Electrical, Voice, and Data Plans: The Furniture systens
wor kstations El ectrical, Voice and Data plans shoul d show panel placenents,
all receptacles used in each workstation, height and | ocation of all I|ight
swi t ches, nechanical control devices, and a synbol |egend. |Include a genera
note that states "The Electrical, Voice, and Data Plans shall to be
coordinated with the building s Comunication, Electrical, and Mechanica
Engi neeri ng Drawi ngs and Specifications."”

(g) Furniture Systens Basis for Design: Furniture systens workstations
shoul d be desi gned using generic conponents and work surfaces sold by many
manuf acturers. Use one manufacturer as a basis for design, and indicate that
manuf acturer's nane and finishes in Quide Specification 09915
Exterior/Interior Color Cuide Schedule. Indicate fabric construction, fiber
content, and width in Guide Specification 12640 Furniture systens
wor kst ations. NO COM (custoners own naterials) is to be used. No wall nounted
conponents are to be used. If a waiver for workstations has not been obtai ned
fromFPl the basis for design should be FPI

(h) Wirkstation Types and Number Codes: The workstations shoul d be
classified into groups of |ike configuration and features, and each group or
type should be given a single letter code (A, B etc.) For exanple, al
simlar reception stations mght be type "A" and all technician offices m ght
be type "B". Each workstation should al so be given a uni que nunber code
simlar to a roomnunber but separate fromthe building room nunmber system
Every workstation should be identified on every plan with the comnposite code
conposed of the letter identifying the type and the workstati on nunber code.
For exanple "A110" woul d indicate that workstation nunber 110 is a type A

(i) Woirkstation Elevation and Inventory Draw ngs: The Wrkstation
El evation and Inventory drawi ngs shoul d show an el evati on of each type of
workstation with a related inventory list of all panels and components used.
The inventory list should describe conponents generically rather than using
speci fic part nunbers.
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(j) Woirkstation Finishes: It is suggested that only two fabrics be
used for workstations: one color for panels and one for tackboards. No fabric
is to be used on the flipper doors. A third color may be used to unify
wor kst ati ons used by the sane organi zational group or for path wayfinding. It
shoul d be noted that some installations have color and finish restrictions.

The designers shall conply with | ocal standards.

(k) Woirkstation Costs: The average cost of a workstation
is $4,500.00. If the cost exceeds this figure, the project will be rejected.
The total cost available for funding furniture systens for a project is listed
as a non-add entry in block 9 of the DD Form 1391. 1In block 12b, list the
equi prent as an O&M funded item the fiscal year the funds are requested and
the line itemcost.

(1) Wirkstation Conponents: The following itens are typical
wor kst ati on conponents and options to be selected and specified.

PANELS/ FRAMES and TI LES
Acoust i cal / nonacousti cal
Power ed/ Nonpower ed

Tool Bar Tiles

COVPONENTS ACCESSORI ES

Wr ksur f aces Tackboar ds

Dr awner s Locks

Shel ves (w th doors/without) Shel f Dividers

Fil es(nmounted to worksurface Paper flow devices
or panel hung) Mar ker boards

Task |ight/special purpose Coat Hooks

Count er Tops Keyboard trays

Wre Managenent Mouse Pads

Connecti ng Hardware Wi st rest/Foot Rest

S| GNAGE

Organi zati onal signs and workstati on name/ nunber signs

(m Manuf acture's Summary List: The Manufacturer Summary List is a
list of all the manufacturers whose products are used in the C D package. For
each manufacturer, provide the name, address, phone and fax nunber and a point
of contact.

(n) Furniture Placenent Plan: A Furniture Placenent Plan (FPP) is a
pl an of one room showi ng each furniture conponent in the room There will be
one FPP for each roomon the Conposite Floor Plan. FPP's are drawmn to 1:50
(1/4" =1'-0") if possible or a 1:100 (1/8" scale)if the roomor area
illustrated is very large. Each FPP should include the follow ng:

Job nane Job | ocation
Footprint of the room Coded furni shings
Room nanme and nunber Scal e
(o) Furniture Illustration Sheets: Provide one Furniture Illustration

Sheet for each itemof furniture. Each itemshall be given an item code for
simple identification purposes. The itemcode systemis to begin wth 001.
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Furniture Illustration sheets should be arranged in nunerical order by
furnishing itemnnunber. The furniture Illustration Sheet should include all of
the follow ng information

Job nane Job | ocation

A picture or line drawi ngs of the product specified

The furni shing item code nunber to key the product to the plans
The options specified, if any

Sanpl es of the finishes and fabrics

(p) Artwork Placenment Plans: An Artwork Plan is a full size draw ng
indicating the location for all artwork. The plan shall detail secure hung
pi eces, the height of all pieces, and the horizontal |ocation within the
space. Artwork Illustration Sheets are identical to Furniture Illustration
Sheets. The Artwork package is to be separate fromthe furniture package due
to the fact that the entire artwork package can be bid as a whole unit
conplete with installation. This is not typical of furniture packages.
Artwork Pl acenment Plans are drawn at 1:50(1/4"=1'-0") if possible or at 1:100
(1/8"=1"0"). The artwork illustration sheets should include the sane project
specific and roomspecific information as the furniture Illustration Sheets.

(g) ltemzed Furniture Cost Estimate: The item zed furniture cost
estimate lists all furnishing grouped according to UNI COR and GSA/ FSC G oup
Part, and Section of the FSC schedules. The cost estimate should al so include
10% for contingency, 7-9%installations, and 7% service fees. Estimated
freight charges that are not included in furniture cost should al so be a
separate line item

(r) Furniture Oder Fornms: The Furniture Order Forns provide all
i nformati on necessary to order the furnishings specified in the D Only one
itemshould be listed per order form The fornms should be in numerical order
according to the itemfurniture code starting with 001. The Furniture Order
Form shoul d i nclude the follow ng information:

Fur ni shi ng item nunber.

The project name, |ocation

FSC Group, part and section

GSA contract number, special item nunber and contract expiration date

Source and manufacturer’s nanme(including ordering address, tel ephone
nunbers fax nunbers and Point of Contact.

Product narne.

Product nodel nunber or National Stock Nunber.

Fi ni sh nane and nunber

Fabric nane and nunber

Di mensi ons.

Weight (i f avail abl e)

Description (include construction information, fabric content,)

Justification(Exanple: These guest chairs are coordinated to match the
task seating |l ocation code 001. The scale of the guest chair is critical due
to the limted space avail able at each workstation where they are used. |If
this chair is not purchased, coordinate the newy selected chair with finishes
for item nunber coded 009, 001 and 113.

Item pl acenment by room nunber.
quantity per room
Unit price.
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Total price.
Speci al instruction.

FPI approved wai ver identification nunber is applicable.

Note: Sonme MAJCOMs require that the A-E fill out the government purchase
request in lieu of the Procurenent Information Sheet. Verify which nmethod is
preferred. Itens will be purchased using one of two different forns: DD Form

1348-6 or AF Form 9.

10.8.5 CI D FURNI SHI NGS AND FURNI TURE COST GUI DELI NES

10.8.5.1 C D FURN SHI NGS

ADP tabl es/printer stands

Acoustical partial height partitions 6' of less in height - freestanding
Art wor k

Beds/wal | units/ night stands/ chests/ refrigerators
Bedspr eads/ beddi ng

Bookcases

Bul l etin board/ projection screens (If NOI attached to structure.)
Carts

Chairs - all kinds, including stools

Desks - freestandi ng

Drafting tables

Dr aperi es

Files - all kinds

Li brary furniture - book stacks/card files/ study carrels
Modul ar desk units

Podi unl | ecture stands

Furniture systens workstations (If not in SID)

Pl anters/art/waste & ash receptacles

Storage - all kinds

Tables - all kinds

Uphol st ered | ounge seating (sofas, etc.)

Wardrobes (if not included in construction contract)

10. 8.5.2 FURNI SHI NG5S COST GUI DELI NES

The following 1995 furniture cost guidelines are to be used as pl anni ng
factors to devel op actual budgets for the CID. The information is based on
both Arnmy and Air Force design cost guidelines. The information is first
given as a cost per square foot for several types of facilities; then as cost
per unit for several types of facilities. The information does not include
25% associ ated costs such as contractor's overhead, profit, shipping, storage
or managenent services associated with these activities. An inflation factor
of 2.5% per year should be included for subsequent years. Costs are based on
continental United States usage and must be used in conjunction with
experience factors for specific overseas |ocations.
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FACI LI TY TYPE

COST/ SQ FT COST/ SQ METER
Admi ni stration Space, (Conventional Standard) $8- $14. 00 $86. 00
Admi ni stration Space, (Conventional Executive) $15- $20. 00 $161. 00
Adni ni stration Space, Furniture systems workstations | $43.00 $ 443.00
Airmen O ub (excluding kitchen equi pnent) $13. 00 $140. 00
Alert Facilities $13. 00 $140. 00
Audi torium (fixed seating) $35. 00 $377.00
Base Ops DV Lounge $20. 00 $20. 00
Chapel $26. 00 $280. 00
Chapel, Family Life Center $14. 00 $150. 00
Chi | d Devel opnent Center $14. 00 $150. 00
d assroom $14. 00 $150. 00
dinic/Dental dinic (excluding equipnent) $16. 00 $172. 00
Conf erence Room ( St andar d) $20. 00 $215. 00
Conf erence Room ( Executi ve) $54. 00 $581. 00
Dining Facility (excluding kitchen equi pnent) $34- 45, 00 $377. 00- 484. 00
Open Mess Facilities (excluding equi pnent) $30. 00-35. 00 | $323.00-377.00
Di stingui shed Visitor's Suite (in Lodging) $30. 00 $323. 00
Fam |y Housing O fice $16. 00 $172. 00
Fire Station $13. 00 $140. 00
CGol f d ubhouse $15. 00 $161. 00
Judge Advocate Facility (including Courtroon $25. 00 $269. 00
Li brary $25. 00 $269. 00
Lodging O fice $15. 00 $161. 00
Physi cal Fitness Center (excluding equi prent) $12. 00 $129. 00
Recreation Center $12. 00 $129. 00
Tenporary Lodging Facility (TLF) $16. 00 $172. 00
Trai ning Center (M scellaneous types) $14. 00 $151. 00
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$215. 00

Unacconpani ed O ficer Personnel Housing (UOPH) $20. 00
Unacconpani ed Enlisted Personnel Housing (UEPH) $18. 00 $194. 00
Visiting Airmen's Quarter (VAQ Single Cccupancy) $17.00 $183. 00
Visiting Airmen's Quarter (VOQ $17. 00 $183. 00
Youth Center $13. 00 $140. 00
FACI LI TY TYPE COST PER UNI T COST/ UNI T NOT USED
SQ FT
Adm ni stration Space (furniture systens workstations | $4, 500. 00 NOT USED
per workstation: includes installation and egro
chair
Lodgi ng O fi ce/ Lobby NOT USED
W thout front desk $15K to 20K
with front desk $40K to 100K
Di stingui shed Visitor Suites NOT USED

Doubl e Suite

One bedroom suite $15K to 20K

Two bedroom suite $25K to 36K

2 to 3 bedroom apartnent (including dining $40K to 45K

room
Tenporary Living Facility $17. 5K
Unacconpani ed Enlisted Personnel Housing (UEPH) (per
per son) $4, 5K
Unacconpani ed O ficers Personnel Housing (UCPH)

Bedr oom onl y $7K

Smal | apart nent $9K- 10K
Visiting Airmen Quarters (VAQ

Singl e room $8K

Single Suite $10K

$15K

* K-indi cates thousands.
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10.9 LESSONS LEARNED

10.9.1 Interior Floor Finishes

10.9.1.1 Flooring in admnistrative offices within industrial/shop and

war ehouse space should be a nedi umval ue, vinyl composition tile. Carpeting
has been proven to be a maintenance problemin these areas.

10.9.2 Interior Base Finishes

10.9.2.1 Provide rubber base with pre-fornmed outside corners in high traffic
ar eas.

10.9.3 Interior Vall Finishes
10.9.4 Interior Ceiling Finishes

10.9.5 Interior Trim

10.9.6 Interior Wndow Treatnents
10.9.7 Interior M scell aneous

10.9.7.1 SOLI D SURFACE NMATERI ALS- Provide 12.50 nm (1/2") solid surface
material on horizontal surfaces. Provide 6.25 mm (1/4”) solid surface
material on vertical surfaces. Any thickness greater than 12.50 mm (1/2")
specified is considered excessive.

10.9.8 Interior Signage
10.9.9 Fur ni t ure- Systens and Conventi ona

10.9.9.1 Avoid solid colored fabrics for seating. Specify tweeds and snall
patterns for seating fabrics to reduce the appearance of soil, dust and dirt.

Exhi bit 10-1 gives information on the SID sequence of assenbly and indicates
what information nust be included in each design phase. Note that SID and CI D
Interior Design Submittals run concurrent with the Architectural Submttals.

If the client is installing the furniture systens workstations, all furniture
systens workstations should be indicated in the contract drawings with the
note "FOR | NFORVATI ON ONLY". The CI D shall then included itens 12-16 of the
SID Matrix Summary.
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SID Submittal Matrix Summary EXH BI T 10-1
(Use Metric scal e when required)

| TEM DESCRI PTI ON 10% 30% 50% 100% RTA
15% 35% 60%

1. TI TLE PAGE
NOTE TO THE REVI EVER
RETURN ADDRESS OF DESI GNER

X X

TABLE OF CONTENTS ( Sl D)

NARRATI VE of SI D OBJECTI VES X

COLOR PLACENMENT ZONE PLANS

S ES SIS
X X [X I X [ XXX
X X [X |IX [ XXX
X X [X |IX [ XXX
X |IX [X |IX

| NTERI OR COLOR BQARDS
(related to "zones")

o

I NTERI OR SI GNAGE SAMPLES

x
x
x
x

7. PREW RED WCORKSTATI ON COLOR
BOARDS

8. DRAW NGS- | NTERI OR FLOOR PLANS X X X X
(contract draw ng)

9. MATERI AL, FI NI SH AND COLOR X X X X
SCHEDULE
(contract draw ng)

10. CEGS 09915 COLOR SCHEDULE X X

11. S| GNAGE PLANS ANDY OR SCHEDULES
(contract draw ngs or CEGS
10440)

12. WORKSTATI ON COWPOSI TE FLOOR X X X X
PLANS
(contract draw ngs)

13. WORKSTATI ON PANEL PLANS X X X
(contract draw ngs)

14. WORKSTATI ON X X X
ELECTRI CAL/ VO CE/ DATA PLANS
(contract draw ngs)

15. WORKSTATI ON ELEVATI ONS AND X X X
I NVENTORY DRAW NGS

16. WORKSTATI ON COST ESTI MATE X X

Exhibit 10-2 2 gives information on the Cl D sequence of assenbly and indicates
what information nust be included in each design phase. Note that SID and CI D
Interior Design Submittals run concurrent with the Architectural Submttals.
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If the client is installing the furniture systens workstations, all furniture
systens workstations shall be indicated in the contract drawings with the note
"FOR | NFORVATI ON ONLY". The C D shall then included itens 12-16 of the SID
Matrix Sunmary.

EXH BIT 10-2- CID Submittal Matrix Sunmary

| TEM DESCRI PTI ON 10% 30% 50% 100% RTA
15% 35% 60%

1 TI TLE PAGE
NOTE TO THE REVI EVER
RETURN ADDRESS OF DESI GNER

X

X X

2. TABLE OF CONTENTS

X X [XXX

X
X
X
X

3. NARRATI VE OF CI D OBJECTI VE X

X X X XXX

4. PROPCSED RENDERI NG TECHNI QUE

4. A PHOTO OF APPROVED | NTERI OR X X
RENDERI NG (only if required by
contract)

5. BLACK & WH TE SKETCH X X
PERSPECTI VE(s) (only if
required by contract). One
wi Il be approved for the

i nterior rendering

6. COWPCSI TE FURNI TURE PLANS W TH X X X X
CONVENTI ONAL AND FURNI TURE
SYSTEMS WORKSTATI ONS (ful | size
dr awi ngs)

7. FURNI TURE SYSTEMS WORKSTATI ONS X X X
PANEL PLANS (Only if client is
buyi ng and installing furniture
systens wor kst ations)

8. FURNI TURE SYSTEMS WORKSTATI ONS X X X
ELECTRI CAL / VO CE/ DATA PLANS

(Only if client is buying and
installing furniture systens

wor kst at i ons)

9. FURNI TURE SYSTEMS WORKSTATI ONS X X X

ELEVATI ON AND | NVENTORY
DRAWNGS (Only if client is
buyi ng and installing furniture
systens wor kst ations)

10. MANUFACTURER S SUMVARY LI ST X
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EXH BI TS 10-2 CON T CI D FURNI TURE REQUI REMENTS

CONVENTI ONAL FURNI TURE X
PLACEMENT PLANS (i ndi vi dual

11 r oons)
CONVENTI ONAL FURNI TURE X
| LLUSTRATI ON SHEET
(sanpl e sheet only)

12

12A CONVENTI ONAL FURNI TURE X
| LLUSTRATI ON SHEET
all roomns

13. ARTWORK PLACEMENT PLAN

14. ARTWORK SPECI FI CATI ON SHEETS

15. | TEM ZED FURNI TURE COST
ESTI MATE

16. | NTERI OR FURNI SHI NGS ORDER X
FORVS (sanpl e only)

16. A | NTERI OR FURNI SHI NGS ORDER X
FORVS (all itens)

17. LETTERS OF JUSTI FI CATI ON FOR X
WAl VERS (i f required)
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EXH BIT 10-4 | TEM ZED FURNI TURE COST EXTI MATE

SOURCE:

FSC GROUP 71,

PART 111,

SECTI ON X CONFERENCE TABLES

| TEM
NO.

MANUFACTURER

DESCRI PTI ON

Qry.

UNIT
PRI CE

TOTAL

(EDIT)
00X

00X

00X

00X

00X

00X

00X

SUB
TOTAL

SOQURCE: FSC

GROUP 71,

PART 111,

SECTION L

| TEM

MANUFACTURER

DESCRI PTI ON

qQry.

UNIT
PRI CE

TOTAL

00X

00X

00X

00X

00X

00X

00X

SUB
TOTAL

ALL FSC GROUPS

SUB TOTAL:
10% CONTI NGENCY:

FREI GHT:
M SC FEES:

GRAND TOTAL:
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EXHI BI T_10-5 OPEN MARKET OR SOLE SOURCE JUSTI FI CATI ON FORMAT
LETTER OF JUSTI FI CATI ON

1. DATE:

2. REQUESTI NG ACTI VI TY:

3. PO NT OF CONTACT:

4. REQUI REMENTS:

4. CURRENT SI TUATI ON:

5. PROPGOSED SOLUTI ON:

6. TANG BLE/ | NTANG BLE BENEFI TS:
7. I MPACT | F REQUEST IS NOT APPROVED
8. ESTI MATED DATE REQUI RED

9. UNI COR WAI VER STATUS

10. COVPETI TI VE Bl D REQUI REMENTS

11. OTHER SOURCES REVI EMED AND THE JUSTI FI CATI ON FOR
NOT SELECTI NG THOSE SOURCES
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EXH BI T 10-6 AR-405-70 NET SPACE UTI LI ZATI ON GUI DANCE

SPACE ALLOCATION GRADE NET SQUARE
FOOTAGE
ALLOWANCE
P-1 Commanders and Deputy Commanders 010 & 09 400
Heads and Deputies of Directorates, Offices, Bureau, and Agencies 010, 109 and GS/GM 18
Comparable positions
P-2 Command and Deputy/Assist Cos Heads and Deputies of Directories 08 & 07, SES, GS-15 300
P-3 Commands and Deputy Commanders 06 200
Commanders 05
Division Heads GS 15-14 Colonel
Branch Heads GS 15-14 Colonel
Professional/Admin. Personnel GS 16
Command Sergeants Major of
Positions in P-1 and P-2 Categories
P-4 Commanders 04 150
Division Heads, LT. Cool GS13
Branch Heads GS 15-13
Command Sergeants Major of
Positions in P-3 Category
P-5 Commanders 03 110
Branch Heads GS 12, Major
Professional/Admin. Personnel GS 13, LT. Col.
& below who require office
Staff Sergeants Major Unit E-8
First Sergeant
CIVILIAN PERSONNEL /CIVILIAN SPECIFIC CATEGORIES GS-9, E-8 110
0-1 Unit Supervisors WO, 01 or above
W/6 Employees
0-2 Professional Administrative Personnel GS-7,E-8 100
WO, 01 and above
Unit Supervisors GS-8, E-7 and above
0-3 Clerical * GS-07-GS-14 110
Employees (Non-Supervisory) GS-07-GM-14 110
Administrative Officers (Non-Supervisory) GS-12 110
Employee (Special assignment) GS-12 160 plus dimension of
all equipment + 50%
Supervisor GS-13 150
Supervisor GS-14 200

* NOTE: Add five (5) square feet for computer terminals, fax machines

printers, typewriters etc.

AR REG 405-70 15 Sep 93

NOTE: FOR AIR FORCE PROJECTS USE:

AIR FORCE HANDBOOK 32-1084 “ STANDARD FACILITY REQUIREMENTS HANDBOOK”

CHAPTER 12- CATEGORY GROUP 61- ADMINISTRATIVE FACILITES
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EXH BIT 10-7 FURNI TURE PLACEMENT PLANS
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EXHIBIT 10-8 FURNITURE ILLUSTRATION SHEET
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CHAPTER 11

STRUCTURAL
11.1 CGENERAL
11.1.1 Scope
This chapter states criteria, requirenents, and guidance for structural
design. Specific submttal requirenents in this chapter supplenent the
requirements of Chapter 1, titled GENERAL I NSTRUCTIONS. All required
docunents, including drawi ngs and the design anal yses, should be prepared in
accordance with Chapter 2, titled PRESENTATI ON OF DATA.

11.2 Applicable Publications

The | atest issues of the publications listed below, referred to hereinafter by
basi ¢ designation only, forma part of this Manual to the extent indicated by
the references thereto.

ACl 315 Manual of Standard Practice for Detailing Reinforced
Concrete Structures
ACl 318 Bui | di ng Code Requirenents for Reinforced Concrete
Al SC Manual Manual of Steel Construction, Allowable Stress Design
Al SC Manual Manual of Steel Construction, Load and Resi stance
Fact or Desi gn
ASCE 7 M ni mrum Desi gn Loads For Buil di ngs and
O her Structures
AASHTO St andard Specification for H ghway Bridges
Ameri can Association of State H ghway Traffic
Oficials
CABO One and Two Fanmily Dwel I'i ng Code
MBVA Manual Met al Buil di ng Systens Manual of the Metal
Bui | di ng Manufacturer's Associ ati on
NEHRP- 97 Nat i onal Eart hquake Hazard Reduction Program
Provi sions for New Buil dings and O her Structures
SJl St andard Specifications and Load Tables O
Speci fication The Steel Joist Institute and Tabl es
SDI Steel Deck Institute, D aphragm Design Manual
SSTD 10- 97 Standard for Hurricane Resistant Residenti al
Construction
SDI Steel Deck Institute
TI 809-01 Load Assunptions for Buildings
TI 809-02 Structural Design Criteria for Buildings
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TI 809-04 Sei sm ¢ Design For Buildings

TI 809-07 Desi gn of Col d- Fornmed Loadbearing Steel Systens and
Masonry Veneer/Steel Stud WAlls

TI 809-27 Concrete Floor Slabs on Grade Subjected to Heavy Loads

TI 809-29 Structural Considerations for Metal Roofing

TM 5- 809- 3 Masonry Structural Design For Buil di ngs

In addition to, or in lieu of these stated references, certain projects may be
specifically required to incorporate or to be designed in accordance wth
certain local, regional, or nationally accepted building codes. These will be
stated on a project specific basis, as required by the using entity.

11.3 PROJECT DEFINITION (10-15%

VWhen required, this submttal will consist of a narrative describing | oad and
general design criteria and any unusual design conditions. The narrative
shoul d include a brief description of the intended structural systemor if the
size of the project warrants, a description of the structural systens to be
used for the conparative anal ysis.

11. 4 CONCEPT DESI GN (30-35%

11.4.1 Structural System Sel ection Anal ysis

An econom cal structural systemw || be selected to neet the requirements of
the design. For projects with a construction value of $10,000,000 or greater
a conparative analysis of two or nmore conpetitive structural systens will be
required unless indicated otherwise in the Statenent of Wrk (SON. A portion
of each facility large enough to be representative of the entire structure
shoul d be designed in enough detail to provide for an estimate that will be
the basis of the structural system selection. The portion of the structure
sel ected for conparing alternate system costs should include framng for at

| east one typical bay of the roof, floor, and foundation systens. Additiona
costs of nonstructural systens attributable to a structural alternative should
be included in the conparative cost estimate for that alternative.

Determ nati on of these additional costs must be based upon a concept of the
conpl ete building configuration, including architectural, mechani cal

el ectrical, and other systemnms; hence, the main structural nenbers nust be
sized to check for conpatibility with ceiling, duct, lighting, and all other
space demands. The method of providing the required degree of fire-resistance
shoul d be determi ned for each alternative and the cost nust be included. The
submittal should include the follow ng itens:

(a) A conplete description, with sketches, of each structural system
consi der ed.

(b) Design calculations supporting the menber sizes used for the cost
estimate.

(c) A conparative cost for each system clearly showing all costs and
guantities used.
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(d) An analysis of the study results with justification for the system
sel ect ed.

For projects with a construction value of |ess than $10, 000,000, a brief
rational justification of the proposed structural systemw || be presented.

11.4.2 Concept Design Anal ysis

The followi ng specific itenms should be included:

11.4.2.1 Live Loads

Live | oad values to be used in the design should be identified, including roof
and floor |oads, wind |loads, |lateral earth pressure |oads, seisnic |oads,
etc., as applicable.

11.4.2.2 Lateral Stability Analysis

The nethod of providing lateral stability for the proposed structural system
to nmeet seismic and wind | oad requirenents shoul d be described. The analysis
shoul d include sufficient calculations to verify the adequacy of the proposed
met hod of support.

11.4.2.3 Fire Resistance

Materials selected nust conply with the fire rating requirenments of the
structure.

11.4.2.4 Structural Calcul ati ons

Cal cul ations for typical roof, floor, and foundation nenbers as applicable for
the structural system proposed to be used are required.

11.4.3 Concept Drawi ngs

Sufficient fram ng plans are required for roof, floors, and foundations, as
applicable, to indicate |ayout of principal nenbers. Typical sections should
be furni shed through roof, floors, and foundations indicating materials and
type of construction proposed.

11.5 | NTERI M DESI GN (50-60%

11.5.1 Interim Design Analysis

The interimdesign anal ysis should include all itenms in the concept design
anal ysis and any revisions necessitated by commrents on the Concept Submttal
Cal cul ations shall be included for all principal nmenbers, including the
foundati ons.

11.5.2 Interim Draw ngs

Drawi ngs for this submittal will include roof and floor fram ng plans, as
applicable. Principal nenmbers will be shown on the plans. A foundation plan
will also be furnished show ng main footings and grade beans where applicable.
VWere beam colum, and footing schedules are used, they will be filled in
sufficiently to indicate typical nmenber sizes to be used. Typical bar bending
di agrams should be included if applicable. Typical sections will be furnished
for roof, floor, and foundation conditions. Comments made on Concept
Submittal should be incorporated into the drawings for this submttal

11-3



11.5.3 Interim Specifications

The interimsubmttal should include a list of all specification sections to
be provided in the final design submittal. Certain projects may at the user
request require the submttal of redlined specification sections at the
interimsubmttal stage. The specific requirements for a project should be
clarified during negotiations.

11.6 FINAL DESI GN (Unrevi ewed 100%

11.6.1 Design Analysis

Conpl ete cal culations for all structural nenbers shall be included; any
changes required by comments on the Interimand Concept Design Submittals nust
be i ncor por at ed.

11.6.2 Drawi ngs

Conplete final plans and details of all structural elements are required.
Prior to this submttal, structural drawi ngs will have been coordinated with
all other design disciplines. Drawings will contain a conplete set of general
notes indicating design live, wind, and seismc loading. Al applicable
material strengths will be indicated. Al roof and floor openings, wth
details, will be shown on the structural draw ngs.

11.6.3 Final Specifications

The final submttal should include a set of all redlined specification
sections in the final design submttal.

11.7 READY-TO ADVERTI SE (100) %

11.7.1 Design Analysis

Final structural calculations will be furnished, incorporating all changes
made during the process of design. Calculations will be checked and verified
by an engi neer other than the original designer.

11.7.2 Drawi ngs

Drawings will incorporate all coments from previous submittals. Al draw ngs
shoul d be verified, finalized, and consistent with the specifications.

11.7.3 Ready-To-Advertise Specifications

Specification sections will incorporate all comments from previous submttals.
Al redlines will be renoved fromthe specification sections and the

speci fications shall be checked for brackets, section references, and
publication references.

11.8 TECHNI CAL REQUI REMENTS

11.8.1 Design Loads

Load assunptions should be in accordance with Tl 809-01 and ASCE 7 with the
foll owi ng nodifications.
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11.8.1.1 Wnd Loads

The design requirenents of ASCE 7 will be used, except for standard netal

bui I di ngs and one and two fam |y housing. Local building code requirenments do
not apply and will not be used. The wind load criteria to be used for standard
met al buil di ngs should be as set forth in the (MBMA) Metal Buil ding

Manuf acturer’s publication, Recommended Design Practice Manual. See Tl 809-01
for an explanation of what is to be considered a standard netal buil di ng.
Wnd-load criteria to be used for fam |y housing should be as set forth in the
CABO One and Two Family Dwelling Code. Famly housing projects |ocated near
coastal areas of the @ulf of Mexico and the Atlantic Ccean shall conply wth

t he design requirenments of SSTD 10-97.

11.8.1.2 Seismic Load Criteria

(a) Family Housing Seismic criteria used for famly housi ng should be
as set forth in US Arnmy Technical Standards for Fam |y Housing, Part 111.
This standard refers to HUD Bulletin 4910.1, which states that, ". .
structures should be designed to withstand the lateral forces provided for in
the | atest issue of the Uniform Building Code by the International Conference
of Building Oficials (UBC)."

(b) Bridges Seismic criteria used for bridges should be as set forth
in the Standard Specification for H ghway Bridges, American Association of
State H ghway and Transportation Oficials (AASHTO) .

(c) Al Oher Structrues Seismc criteria used for structures other
than fam |y housing and bridges should be as set forth in TI 809-04 and NEHRP-
97.

Particular attention should be given to details for the reinforcenent of
masonry construction. The horizontal and vertical wall reinforcenment and
rei nforcenent around openi ngs should be clearly shown on the structural
drawi ngs and coordinated with the sections and details on the architectural
dr awi ngs.

11.8.2 Structural Steel

Steel structures should be designed in accordance with Anerican Institute of
Steel Construction Specification (AISC). Shop connections for structural
steel will be welded, and field connections will generally be made with high-
strength bolts, ASTM A325 bearing-type connections. Al connections other

t han standard Al SC beam connections will be designed by the structural

engi neer and detailed on the final plans. Wen standard Al SC beam connecti ons
are used, beamend reactions will be provided on the draw ngs. Design
responsibility for all connections remains with the designer's Engineer of
Record. Unless the structure involves very mnor structural steel
fabrication, the structural steel specification will be edited to include the
requirement that the steel fabricator shall be certified by the AISC Quality
Certification Programfor the appropriate category.

11.8.3 Steel Joists

Steel joist construction will be in accordance with the Steel Joist Institute
Specifications. Joists will be anchored to steel supports by bolting or field
wel ding. Steel insert plates will be provided in concrete work as required.
Maxi mum j oi st spacing will be 2.5 feet for floors and, generally, 4.0 feet for
roofs. \Where top chords are extended, the required section nodul us of
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extensions will be shown on the drawi ngs. Where equi pnment is hung from
joists, details of joist reinforcement at hangar |ocations should be provided
on the draw ngs.

11.8.4 Steel Roof and Fl oor Deck

VWere steel roof and floor deck is used, required section nodulus and nonents
of inertia should be shown on drawi ngs. The type and quantity of decking
connectors to be used to resist conmputed wind uplift and shear di aphragm
forces should be clearly detailed on the final plans. Steel deck diaphragns
shal |l be designed in accordance with the Steel Deck Institute “D aphragm
Design Manual”. Al decking shall have a m ni mum gal vani zed coati ng
conform ng to ASTM A653, &60. Steel roof deck material should have a m ni num
t hi ckness of 22 gage; steel form decking should have a m ni mrumthi ckness of 26
gage. When the underside surface of |arge areas of steel decking is exposed
to view and indicated to be finish painted, the underside surface of the stee
decking will be specified to be factory cl eaned and pri ned.

11.8.5 Concrete

Concrete design should be in accordance with ACI 318 except as indicated
bel ow

(a) Al edge or spandrel beans should have continuous reinforcing top
and bottom As a mninmum 2 #5 bars, top and bottom shoul d be used. Beans
shoul d al so have continuous ties at a maxi mnum spaci ng of 16 inches.

(b) Floor slabs on grade subject to live |oads of 150 psf and under
will be a minimumof 4 inches thick and reinforced with 6 X 6-W.0 X W2.0
wel ded wire fabric placed approximately 1-1/2 inches fromtop of slab. Floor
sl abs- on-grade subject to heavy | oads shall be designed in accordance with TI
809- 27.

(d) The reinforcing of concrete walls, continuous footings, and tie and
bond beans shoul d be continuous and, therefore, typical details show ng the
arrangenent of reinforcing at corners and intersections of these nenbers
shoul d be shown on the draw ngs.

(e) Al reinforced concrete should be detailed in accordance with the
Manual of Standard Practice for Detailing Reinforced Concrete Structures, by
the American Concrete Institute (AC 315-Latest), unless noted otherw se.

11.8.6 Masonry Construction

Masonry construction shoul d be designed in accordance with TM 5-809-3

Locati on and details between bond beans and reinforcing may be shown on the
architectural plans and sections, but will be checked by the designer's
Structural Engineer for structural adequacy. Lintels for all openings in
exterior and interior masonry walls, including wi ndows, doors, and mechanica
features such as ducts, should be shown on the drawi ngs. Continuous bond
beans should be provided at all floor and roof levels. A mnimmof 2 #5 bars
wi Il be furnished at roofs.

11.8.7 Cold-Forned Steel Roof Trusses

Col d-forned steel roof trusses shall be designed in accordance with TI 809-07.

VWen the roof trusses are to be designed by the contractor the proper truss

| oad diagrans shall be provided on the drawi ngs. The diagrans shall show the

design span length and all appropriate | oad conponents. Details show ng

requi red bearing conditions and connections shall be shown on the contract
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drawi ngs. A special specification section shall be prepared for the col d-
formed steel roof trusses. The use of field fabricated trusses shall be
limted to only mnor trusses. The truss fabricator shall be required to have
a certain mninum anmount of experience in the production of steel roof trusses
and compl ete shop drawi ngs showi ng erection plan, truss configurations, and
truss joint connections shall be required to be submtted for approval. The
use of trusses manufactured from custom steel shapes specifically designed by
the truss manufacturer shall be specified to the greatest extent possible.

11.8.8 GCenera

(a) The designer's Structural Engineer is responsible for insuring that
al |l nmechani cal and el ectrical equipnent and other auxiliary building features
such as sprinkler piping, etc. are properly supported and that all
architectural features are adequately franed and connect ed.

(b) \When future expansion of buildings or facilities is planned, it is
especially inmportant that the provisions nade for the expansion are carefully
devel oped and shown on the draw ngs.

(c) Structural details will be shown on the structural plans and not
interm xed with architectural plans and details.

11.8.9 Required Standard Details

Certain standard structural details are required, as applicable, on al
projects. The following CADD files are available on the Internet. See
Chapter 2 titled Presentation of Data; paragraph 2.5.2.1 Internet for access
procedures. Details furnished on these files not applicable to a specific
project should not be included in the project draw ngs.

ZNVASONL. DGN AND . DWG TYPI CAL MASONRY DETAI LS
ZNVASON2. DGN AND . DWG TYPI CAL MASONRY DETAI LS
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CHAPTER 12
PLUMBI NG

12.1 CGENERAL
12.1.1 Scope

Thi s chapter provides guidance for preparati on and devel opnent of pl unbing
(i ncludi ng conpressed air, fuel gas, and nedical gas systens). Specific
design submittal requirements in this chapter supplenment the requirenents in
Chapter 1, titled GENERAL I NSTRUCTIONS. Al required docunents, including
drawi ngs and design analysis, shall be in accordance with Chapter 2, titled
PRESENTATI ON OF DATA.

12.2 APPLI CABLE PUBLI CATI ONS

The publications listed below, but referred to thereafter by basic
designation only, forma part of this Manual. These publications are
suppl emrent ed by the Corps of Engineers Quide Specifications (CEGS) to form
design criteria.

Lead Desi gn Manual :

AEl Architectural and Engineering Instructions,
Design Criteria

Suppl emental Air Force Design Manual s:

M L- HDBK- 1190 Facility Design Quide
M L- HDBK- 1191 Facility Design Quide — Medical

Department of the Arny Techni cal Manuals (TM :

TM 5-810-5 Pl unbi ng
T™M 5-810-4 Conpressed Air

Design for the Physically Handi capped:

Uni form Federal Accessibility Standards

CEGS Cuide Specifications /Mbile District Quide Specifications:

Speci fications are updated on a regular basis. Instructions on retrieving
CEGS Specifications are covered in Chapter 3, SPEC FlI CATI ONS.

12.3 PROJECT DEFI NI TION (10-15%

12.3.1 General Considerations

At the Project Definition phase the designer nust define the custoner's
requirements and confirmthat they can be net within the project's
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constraints. To that end, a conprehensive interface with the customer is
required generally through a Charrette or other previously approved data

gat hering process. The primary purpose of the design process at this stage
is to gather any information fromthe customer that woul d be necessary in the
design of the facility. Al so, the design preferences of the customer should
be obtained for conpliance if possible.

The general plunbing systemtype and purpose along with an order- of-

magni tude estimate of major equi pnent sizes will be provided at the Project
Definition phase for use in preparing the cost estimate and sizing the
requi red mechani cal spaces.

12.3.2 Project Definition Narrative

The Project Definition narrative shall include, but not be limted to, the
following itens as applicable:

(a) List all references used in the Project Definition design including
Cover nment desi gn docunents, industry standards, safety manuals, and criteria
given to designer at the charrette or predesign neeting.

(b) Explain proposed type of the plunbing system

(c) List the major equi prent and give the sizes in general order-of-
magni t ude

(d) Describe any denolition required.
(e) List any environnental concerns and actions to be taken to address

t hem

12. 4 CONCEPT DESI GN (30-35%

12.4.1 General Considerations

At the Concept design stage of project developnent, it is recognized that al
calculations are prelimnary for analysis purposes and only indicate

approxi mate capacities of equipnent. Any dinensions and sizes required are
order - of - magni tude figures, conversationally stated, to insure adequate space
for installation and mai ntenance of equi pnment and utility el enments such as

pi pi ng, etc., in congested areas.

Equi pnrent shown in plans and sections need not be shown in great detail but
is shown nerely as sinple geonetric forns with approxi mately correct
di mensi ons.

Pi pi ng | ayouts shown are sinple main pipe runs show ng general | ocation,
routi ng and, when applicable, approxi mate order -of - magni t ude si zes.

Schematic diagrans are sinplified. The purpose of the schematic is only to
show system design intent and the basic principle of systemoperation

12.4.1.1 Drawi ngs and sketches

Scal e of concept drawings will generally be smaller than the working
drawi ngs. Plans and sections need be only |arge enough to properly show
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pertinent information. Sketches, neatly drawn, will be acceptabl e when
sufficient to show pertinent informtion or to convey basic system concepts.
Quantity of concept drawings is to be kept to the m ni mrum nunber required to
convey basic systens information. Sonme mechanical information required in

t he Concept subm ssion may |ogically be included on other discipline draw ngs
or in sketch formin the design anal yses and need not be conpleted on forma
dr awi ngs.

12.4.2 Concept Design Analysis

The Concept Design Analysis shall include but not be Ilimted to the foll ow ng
itenms as applicable:

(a) List all references used in the Concept design including Gover nnent
desi gn docunents, industry standards, criteria given to designer at
pre-design neeting, etc.

(b) Provide justification and a brief description of the types of
pl unbi ng fixtures, piping materials, and equi prent proposed for use.

(c) Prepare basic prelimnary cal cul ations for systens such as sizing
of donestic hot water heater and piping, conpressed air piping, conpressors
and receivers, vacuum pi pi ng, vacuum punps and receivers, natural gas piping,
and contai ner gas piping and tanks.

(d) Describe any denolition required.

12.4.2.1 Specifications

Provide a basic outline in accordance with Chapter 3, SPECI FI CATI ONS

12.4.3 Concept Drawi ngs

The Concept design draw ngs should include, but not be limted to, the
following itens as applicable:

(a) Indicate locations and general arrangenent of plunbing fixtures and
maj or equi pnent .

(b) Indicate location and extent of any denolition that will be
requi red concerning the plunbing system

12.5 | NTERI M DESI GN (50-60%

In addition to the following itens, the designer shall incorporate or answer
all comments received fromthe COE and custoner concerning the Concept
submi ttal

12.5.1 Interim Design Analysis

The Interim Design Analysis shall include all itens in the Concept design
anal ysis and any necessary revisions. In addition, the follow ng specific
items shall be included when applicable: Provide detailed cal culations for
the sizing of the follow ng systens: donmestic hot water, donestic cold water
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waste and vent, natural and LP gases, vacuum conpressed air, distilled or
dei oni zed wat er, nedical gases, and other specialty systens. Identify and
address any security requirenents.

12.5.1.1 Specifications

The outline specifications previously submtted for concept phase shall be
revi sed, updated, further devel oped and resubmitted in accordance with
Chapter 3, titled SPECI FI CATI ONS

12.5.2 Interim Draw ngs

The Interimdraw ngs should show all information given on the concept
drawi ngs but in greater detail. 1In addition, the Interimdraw ngs shoul d
i nclude, but not be limted to, the following itens as applicabl e:

(a) Include plan and isonetric riser diagrans of all areas including
hot water, cold water, waste, and vent piping. Piping |layouts and risers
shoul d al so include natural gas (and neter as required), LP gas, vacuum
systens, compressed air systens, distilled or deionized water, nedical gases,
and ot her specialty systens as applicable.

(b) Include equi pment and fixture schedul es with descriptions,
capacities, |ocations, connection sizes, and other information as required.

12. 6 FINAL DESI GN (Unrevi ewed 100%

In addition to the following itens, the designer shall incorporate or answer
all commrents received fromthe COE and the custoner concerning Interim
submi ttal

12.6.1 Final Design Analysis

The Final Design Analysis shall include all of the information required in
the Interimsubmttal inits final formand Incorporate or answer all
comments received fromthe CCE or the custoner

12.6.1.1 Specifications

Mar ked-up draft specifications shall be submitted in accordance wth Chapter
3, titled SPECI FI CATIONS. Specifications used shall be those acquired
subsequent to the Interimsubmttal

12.6.2 Final Draw ngs

The Final draw ngs for plunbing systens should be in a Ready -to-Advertise
state which should include, but not be limted to, the following itens as
appl i cabl e.
(a) Plans, sections, details and riser diagranms in final condition
(b) Conplete all |egends and schedul es.

(c) Conplete all narratives, notes, and title bl ocks as necessary.
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12. 7 READY- TO ADVERTI SE (100%

The comments generated concerning the Final submttal shall be incorporated
in the docunents before they are submtted as "Ready -to- Advertise."

12.7.1 Specifications

The desi gner shall prepare the final detailed Technical Provisions of the
specifications in accordance with Chapter 3, titled SPEC FI CATI ONS

12.8 TECHNI CAL REQUI REMENTS

12.8.1 General Considerations

Coor di nat e space requi rements, foundations, supports, pipe routing,
electrical service, and the like for mechanical itens with architectural
structural, and electrical design elenents. Coordinate exterior nechanica
distribution systenms with design elements handling other exterior utility
desi gns and site work.

St andard or "packaged" equi prent shall be used to the greatest extent
possible to sinplify specifying, purchasing, installation, and nai nt enance of
equi pnent .

AEl, Design Criteria, is the prinme design nmanual. For Air Force projects,
M L- HDBK- 1190 supplenents it. For Arny projects various manuals in the TM
5-810 series supplenent it. 1In case of conflict, the AEl, Design Criteria
gover ns.

Pl unbi ng shall not traverse over or under electrical panels or sw tchboards.

12.8.2 Pl unbi ng Consi derati ons

(a) Piping System Piping materials and sizes shall conply with the
recommendations in the National Standard Plunmbing Code and TM 5-810-5. Fl ow
velocities in water pipe shall not exceed 10 feet per second. Al piping
shall be sloped to permt conplete drainage and nust be properly supported
with all owances for expansion and contraction. Expansion |oops or expansion
joints and anchor points shall be shown on plunbing drawi ngs. Piping subject
to freezing shall be suitably protected

(b) Wwall Hydrants and Lawn Faucets The nmaxi num spaci ng between wal
hydrants or between | awn faucets around the perineter of a building is 200
feet. Add 5 gpmfor each hydrant or faucet to building | oad for sizing water
mai n.

(c) Floor Drains Floor drains shall be provided in all boiler and
mechani cal equi prent roons and adjacent to each emergency del uge shower. In
addition, all other areas listed as requiring floor drains in TM5-810-5
shal | be provided for.

(d) Gease interceptors shall be installed outside of buildings in
accordance with TM 5-810-5
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(e) Backflow Prevention The water distribution systemshall be
protected against the flow of water or other liquids into the distri buting
pi pes from any uni ntended source or sources. Refer to the National Standard
Pl unbi ng Code for requirements on all systens.

(f) Donestic Hot Water In the design of any buildings in which water
cl osets and showers are installed, the designer shall exercise the necessary
precautions to prevent personnel from being scal ded while taking showers due
to simultaneous operation of water closets equipped with flush val ves.

(1) Domestic Hot Water Tenperature Donestic hot water supply
maxi mum tenperatures at the point of use will be as follows for the indicated
facilities or areas unless higher tenperatures are required for sanitizing or
speci al processes:

(a) Inall latrines, heads, and toilet facilities wthout
showers or tubs, the actual neasured tenperature of hot water delivered to
the user shall not exceed 130 F.

(b) I'nall latrines, heads, and toilet facilities with
showers or tubs, the actual neasured tenperature of hot water delivered to
the user shall not exceed 120 F.

(c) I'n buildings such as BOQ s and BEQ s where there may be
toilet facilities both with and without showers or tubs, where there is both
heavy and frequent use of the bathing facilities, where there is a comon hot
wat er supply system the delivered tenperature of 120 F may be used for al
facilities.

(d) I'n buildings such as administrative, where showers are
provided only in a few special cases, such as for the commandi ng of ficer and
duty officer, the delivered water tenperature shall exceed 120 F. The same
condition shall prevail in |aboratory and special buil dings where showers are
provi ded for energency or exceptional use, or where the nunber of users or
frequency of use is |ow

(2) It is recognized that in some ol der buildings or in sone
unusual cases it may be necessary to do nore than reset existing tenperature
controllers. In sonme cases, added storage tanks, tenperature bl ending
equi pnent, or separate lines mght be required. Were the aggregate of this
work on any one installation neets the mininumrequirenments for the Energy
Conservation I nvestment Program consideration should be given to including
the work under this program provided the ECIP anortization guidelines can be
met

(3) A water blending systemusing a 3-way m xing val ve may be used
wher e equi prent room space is limted and/or the water heater is designed to
supply hot water at tenperatures greater than required.

(4) Domestic hot water requirements for nmedical facilities will be
as specified in M1 Handbook 1191

(5) Buildings normally occupied during a 40-hour work week, one or

two shifts per day (5-day or 7-day week), will have tine clocks on donestic
hot water circulating punps to linmt operation to periods of occupancy.
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(g) Conpressed Air Unless requirenents are stated in specific
i nstructions, conpressed air system and conpressor sizes will be deter m ned
by the designer from anal ysis of equipnent |ayout and/or coordination wth
the custonmer's requirenents. Design shall be in accordance with TM 5 -810-4.

(h) LPG LPGshall not be used as fuel for any heating unit |arger
than 250,000 Btu/hr or for a plant with output greater than 750,000 Btu/hr
i ncluding fam |y housing application.

(i) Gas Distribution and Gas Fittings Gas distribution system
specification will extend from point of connection with existing main to a
point 5 feet fromthe building. Gas fitting specification begins with the
connection at the 5-foot mark and covers all interior gas piping. Maxinmm
line pressure in gas distribution systens shall be 50 psig in lieu of 25 psig
specified in TM 5-848-1

(j) Fixture Selection Al specifications and references to outfit
nunbers and figure nunbers shall be as defined in Federal Specification
WM P-541D. Unless they are an integral part of the fixture, bathroom and
toil et accessories, such as prefabricated shower stalls, towel bars, mrrors,
etc., shall be included in other specifications.

(k) Design for the Physically Handi capped Appropriate nodifications to
pl unbi ng fixtures as required by Uniform Federal Accessi bility Standards
shall be included in all projects designated to be suitable for access by the
physi cal | y handi capped.

(1) Equi pnent Schedul es

(a) Plunbing Fixtures Each set of drawi ngs for a project
or building shall include one or nmore fixture schedules that will designate
the synmbols, P nunbers, outfit nunbers, description, and sizes of
connecti ons.

(b) Qher Equiprment The equi pment information indicated
in "Equi pmrent Notes"” in TM5-810-5 will be suppl enented, expanded as required
and put on draw ngs as Equi pment Schedul es.

12.8.3 Seisnmc Protection

Al'l piping, equipnment, and utilities for jobs located in seism c zones mnust
be protected in accordance with TM 5-809- 10.
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CHAPTER 13
HEATI NG, VENTI LATI NG AND Al R CONDI TI ONI NG

13.1 CGENERAL
13.1.1 Scope

This part of the chapter provides guidance for preparation and

devel opment of the follow ng design aspects: heating, ventilating and
air conditioning (including chilled water and dual tenperature water
distribution systens). Specific design submittal requirements in this
chapter supplenent the requirements in Chapter 1, titled GENERAL

I NSTRUCTI ONS. Al required docunments, including drawi ngs and desi gn
anal ysis, shall be in accordance with Chapter 2, titled PRESENTATI ON OF
DATA.

13.2 APPLI CABLE PUBLI CATI ONS

The issue of the publications listed below, but referred to thereafter
by basic designation only, forma part of this Manual. These are
suppl emrent ed by the Corps of Engi neers Quide Specifications (CEGS) to
formdesign criteria.

Arny Design Manual :

AE Architectural and Engi neering
Instructions, Design Criteria

Department of the Arny Techni cal Manuals (TM :

TM 5- 805- 4 Noi se and Vi bration Control for
Mechani cal Equi prent

TM 5-810-1 Mechani cal Desi gn Heati ng,
Ventilating and Air Conditioning

T™M 5-810-17 Heating and Cooling Distribution
Systens

TM 5-810-3 Heating, Ventilating and Air

Condi ti oning (HVAC) Control Systens

Mlitary Handbooks:

M L- HDBK- 1190 Facility Planning and Design Quide

Anmeri can National Standard Institute (ANSI) :

B31.1 Power Pi pi ng
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Anmeri can Soci ety of Mechani cal Engi neers (ASME) :

Section IV Heating Boilers
Section VIII Pressure Vessels, Dvision 1

Technical Instruction (Tl):

TI - 809- 04 Sei smic Design for Bldgs.

Air Conditioning and Refrigeration Institute (ARl) :

Std 210 Unitary Air Conditioners

Std 240 Unitary Air Source Heat Punps

Std 310 Packaged Term nal Air Conditioners
Std 320 Wat er Source Heat Punps

Std 380 Packaged Term nal Heat Punps

Std 410 Air Cooling and Air Heating Coils
Std 440 Room Fan Coil Air Conditioners

Anmeri can Society of Heating, Refrigeration, and Air Conditioning

Engi neers (ASHRAE) Inc. Standards:

Latest Edition HVAC Appl i cati ons

Latest Edition HVAC Systens and Equi prent
Latest Edition Fundanent al s

Latest Edition Refrigeration

Sheet Metal and Air Conditioning Contractors' National
Associ ati on (SMACNA) Inc. :

Latest Edition HVAC Metal Duct Standards
Latest Edition HVAC Systens - Testing, Adjusting,

National Fire Protection Association (NFPA) Standards:

Lat est Edition Nati onal Fire Codes

CEGS Cui de Specifications:

Speci fications are updated on a regular basis. Instructions on
retrieving CEGS Specifications are covered in Chapter 3,
SPECI FI CATI ONS.
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13.3 ENERGY BUDGET AND ECONOM C STUDI ES

Ener gy Budget and Econonmic Studies will be done in accordance with
Chapter 20, titled ENERGY AND ECONOM C STUDI ES. Requirenents for
Energy Monitoring and Control System (EMCS) are provided in Chapter 21
titled ENERGY MONI TORI NG AND CONTRCL SYSTEM ( EMCS) .

13.4 PRQOIJECT DEFI NI TION (10-15%

13.4.1 General Considerations

At the Project Definition phase the designer nmust define the custoner's
requirements and confirmthat they can be net within the project's
constraints. To that end, a conprehensive interface with the custoner
is required generally through a charrette or other previously approved
data gat hering process. The prinmary purpose of the design process at
this stage is to gather any information fromthe customer that woul d be
necessary in the design of the facility. Al so, the design preferences
of the customer should be obtained for conpliance if possible.

The general HVAC systemtype and purpose along with an order- of -
magni tude estimate of major equi pnent sizes will be provided at the
Project Definition phase for use in preparing the cost estimate and
sizing the required mechani cal spaces.

13.4.2 Project Definition Narrative

The Project Definition narrative shall include, but not be limted to,
the following itens as applicabl e:

(a) List all references used in the Project Definition design
i ncl udi ng Government desi gn docunents, industry standards, safety
manual s, and criteria given to designer at the charrette or predesign
neet i ng.

(b) Explain purpose and proposed type of the environmental system
(i.e., personnel confort, process or conputer cooling, freeze
protection or otherw se).

(c) Include the probable outcome of the Life Cycle Cost Analysis
based on past experience or conmon sense

(d) State the design conditions including indoor and out door
tenmperatures, relative humdities for sumrer and wi nter conditions,
filtration and ventil ati on requirenents, personnel |oads, speci al
equi prent | oads, etc.

(e) State the proposed building characteristics including 'U
Factors of walls, floors, roofs, w ndows, etc., orientation of the
buil ding, latitude and | ongitude of |ocation, and any specia
conditions that would have an inpact on HVAC desi gn

(f) List the major equi pment and give the sizes in general order-
of - magni t ude
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(g) Briefly describe the proposed control systemtype. Al so,
di scuss any requirenments for connection to the installation EMCS
syst ens.

(h) Discuss requirenents for natural gas, fuel oil, and water
flow neters

(i) Describe any denolition required.
(j) List environmental concerns and actions to be taken to

address them

13.5 CONCEPT DESI GN (30-35%

13.5.1 General Considerations

At the Concept Design stage of project developnent, it is recognized
that all calculations are prelimnary for analysis purposes and only
i ndi cate approxi mate capacities of equiprment. Any dinmensions and sizes
requi red are order-of-magnitude figures, conversationally stated, to
assure adequate space for installation and mai ntenance of equi prent and
utility elenments such as piping, ductwork, etc., in congested areas.

Equi pnrent shown in plans and sections is not shown in great detail but
is shown nerely as sinple geonetric fornms with approxi mately correct
di nensi ons.

Pi pi ng | ayouts shown are sinple main pipe runs show ng general

| ocation, routing and, when applicabl e, approxinmate order -of-magnitude
sizes. Control valves, check valves, etc., are shown only as required
to indicate function of the system Only routing of nmain headers
feeding batteries of water coils are shown, not individual lines to
coils unless required for clarity of the system

Schematic diagrans are sinplified. Systemflow diagrans, |ayouts, and
one of each type of take-off, branch, or feed nust be shown but not all
i ndi vi dual branches. The purpose of the schematic is only to show
system design intent and the basic principle of system operation

Drawi ngs and sketches. Scal e of concept drawi ngs may be smaller than

t he working drawi ngs. Plans and sections need be only |arge enough to
properly show pertinent information. Sketches, neatly drawn, wll be
accept abl e when sufficient to show pertinent information or convey
basi ¢ system concepts. Quantity of concept drawings are to be kept to
t he m ni mum nunber required to convey basic systens information. Sone
mechani cal information required in the Concept subm ssion may |ogically
be included on other discipline drawings or in sketch formin the
desi gn anal yses and need not be conpl eted on formal draw ngs.

Thr oughout the design submttals and on the Ready-to-Advertise

drawi ngs, abbreviations used on draw ngs shall conformto ASHRAE
Fundanental s and shall be indicated in the mechanical draw ng | egend.
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13.5.2 Concept Design Analysis

The Concept Design Analysis shall include, but not be limted to, the
following itens as applicable:

(a) List all references used in the Concept Design including
Cover nment desi gn docunents, industry standards, safety nmanual s,
criteria given to Designer at predesign neeting, etc.

(b) Explain purpose of the environmental system (i.e., personne
confort, process or conputer cooling, freeze protection or otherw se).

(c) Include Energy Budget and Economi c Studies, the effects
t hereof on the design, systens, equipnent, etc., and describe the
systens studied as well as the system selections resulting fromthese
studies See Chapter 20 titled ENERGY AND ECONOM C STUDI ES

(d) State the design conditions including indoor and out door
temperatures, relative humdities for sunmrer and wi nter conditions,
filtration and ventil ation requirenents, personnel |oads, speci al
equi prent | oads, etc.

(e) State building characteristics including 'U Factors of
walls, floors, roofs, wi ndows, etc., orientation of the building
| atitude and | ongitude of |ocation, and any special conditions that
woul d have an inpact on HVAC design.

(f) Prepare basic calculations such as typical rooml oads, bl ock
| oads for heating and cooling systens, approximate CFM GPM (or appli -
cable units) quantities, and a bal ance fl ow di agram showi ng quantities
of air handl ed and circul ated t hroughout each building as a whol e
(including quantities for outside and exhaust air).

(g) Briefly describe the proposed sequence of control for
temperature, humdity, ventilation, etc. Al so, discuss any
requirements for connection to the installation EMCS Systens.

(h) Discuss requirenents for natural gas, fuel oil and water
fl owret er s.

(i) Describe any denolition required.

(j) Provide a basic outline specification in accordance with
Chapter 3, titled SPECI FI CATI ONS

13.5.3 Concept Drawi ngs

The Concept Design draw ngs should include, but not be limted to,
single-line | ayouts of heating and air conditioning systenms show ng
equi pnent and contenpl ated zoni ng for each building. Draw ngs shal
i ndentify roons and be sufficiently conplete to show the |ocation
arrangenent, approxi mate capacities of all major itens of equi pnent,
and space all ocated for servicing and nmai ntenance. |nclude the
follow ng itens:

(a) Single-line layouts of HVAC systens with prelimnary
representative duct sizes of main runs and air quantities. This
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i ncl udes exhaust systens and makeup air systens. Representative
sections of ducts in congested areas should be shown double line. In
accordance with letter fromthe Assistant Secretary of Defense, dated
14 June 1984, new DCOD policy prohibits ductwork in the foll ow ng
applications: Sub-slab or intra-slab; plenumtype, sub-floor; inclosed
craw space exposed to the ground; or where any part of the ducting is
in contact or exposed to the ground.

(b) Sections through major mechani cal spaces and all obviously
congested spaces to indicate space requirenents.

(c) Conponent parts of air handling equi pnent should be indi cated
(e.g, fan, coils, filters, etc.).

(d) Show required maintenance space for all najor equipnent,
preferably with dashed |i nes.

(e) Show major piping single line with approxi mate size.

(f) Indicate prelimnary approxi mate capacities of all major
equi pnent, including horsepower of notors, KWof major electric heating
el ements, cfmof major air handlers, cooling and heating capacities,
et c.

(g) Indicate location and extent of any demolition that will be
requi red concerning the H/AC system

13.6 | NTERI M DESI GN (50-60%

In addition to the following itens, the designer shall incorporate or
answer all coments received fromthe COE and the customer concerning
t he Concept submittal

13.6.1 Interim Design Analysis

The Interim Design Analysis shall include all itens in the Concept
Desi gn Anal ysis and any necessary revisions. 1In addition, the
follow ng specific itens shall be included when applicabl e:

(a) Provide detailed calculations for the foll ow ng: heating
| oads, cooling |oads, piping, ductwork, equipnent sizing,etc. Conputer
cal cul ations shall include print out of input data as well as output.

(b) Equi prrent sel ection: Equipnent selection shall be based on
not |ess than three manufacturers whose equi pnent neets project re-
quirenents for each item The design anal ysis shall include catal og
cuts of all major equipnent (e.g., air handlers, coils, chillers,
condensing units, boilers, punps, fans, unit heaters, heat exchangers,
etc.) used as the basis of the design indicating manufacturer, node
nunber, dimensions, capacities, and electrical requirenents. The
project design is not conplete until the designer is assured that there
is sufficient physical space in areas where equi pment is to be |ocated
to install and to maintain the sel ected equi pnent.
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(c¢) Include any other information or calculations to verify that
the design conplies with applicable criteria codes or standards and is
satisfactory for intended purposes.

(d) WMajor unforeseen costs and any changes from concept submtta
shall be referenced and the inpact on energy and econom c studies shall
be indicated. Justification for departures, if any, fromthe origina
energy and econom ¢ study recomendati ons shall be provided.

(e) Explanatory notes shall be included in the design analysis
covering all rationale for design which would not be obvious to an
engi neer reviewi ng the analysis. Methods of air conditioning and
controls for air conditioning systens shall generally be confined to
those in comon use in the industry.

(f) Specifications: The outline specifications previously
submitted with the Concept design shall be revised, updated, further
devel oped and re-subnmitted in accordance with Chapter 4, titled
SPECI FI CATI ONS

13.6.2 Interim Draw ngs

The Interimdraw ngs should show all information given on the concept
drawi ngs but in greater detail. 1In addition, the Interimdraw ngs
shoul d include, but not be limted to, the following itens as
appl i cabl e:

(a) Show all duct work and piping, with sizes and fl ow rates,
where necessary for bal anci ng purposes. Indicate the duct work pres-
sures in accordance with SMACNA standards. Include all accessories and
appurt enances.

(b) Show el enmentary | adder di agrans and tenperature contro
schematics indicating renote sensors, panel mounted controllers, and
t hernostats.

Note: Except at fan coil units, VAV or dual duct air terminal unitary
systens, panel mounted controllers with renote tenperature and/or

hum dity sensors (w thout occupant adjustable set points) shall be

i ndi cated, and control panels shall be |ocated away from vibrating
machi nery.

(c) Show layout and details of the final version of all HVAC
systens. The |l ocation, arrangenent, capacity, and space requirenments
of all equi prment shall be indicated. Selected zones of air
distribution shall be sufficiently conpleted to indicate the solution
of the design for the remainder of the systemand the precautions taken
to coordinate the design with the architectural, structural, and
el ectrical phases of construction. Equi pnent room | ayouts shall be
sufficiently conplete to show pi ping and duct |ayouts and access for
mai nt enance. Since equi pnent roons represent the nost congested areas
for both equi prent and piping, the foll owi ng guidelines should be
foll oned when draw ngs are bei ng prepared.
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(1) Pipe fittings and accessory details shall be shown.

(2) Al duct and fittings in congested areas and
nmechani cal roons shall be drawn to scal e using double-line layouts. In
a VAV system ducts between the AHU and VAV boxes shall be doubl e-Iined
and ducts downstream of the VAV boxes may be single |ined.

(3) Al equipnent shall be outlined to scale, and nainte-
nance or renoval space shall be indicated by dashed I|ines.

(4) Renoval and repl acenent space nust be considered for
the | argest and heavi est equi prent when a drawi ng i s made.

(5) In other HVAC plans, sections, and details, these sane
gui del i nes shall apply.

(d) Show new exterior chilled water, dual tenperature water, or
steam distribution systens fromcentral energy plants in plan and
profile. Show all other exterior piping in plan

(e) The final formof all equipnent schedul es shall be shown
with prelimnary equi pnment data filled in (see the equi pment schedul es
in (Exhibit 13-1).

| 3.6.3 Energy Monitoring and Control System

Necessary provi sions of Chapter 21, titled ENERGY MONI TORI NG AND
CONTROL SYSTEM (EMCS), will be incorporated

13.7 FINAL DESI GN (Unrevi ewed 100%

In addition to the following itens, the designer shall incorporate or
answer all coments received from COE and custoner concerning Interim
submi ttal

13.7.1 Specifications

The desi gner shall provide conmplete edited draft specifications. The
specifications shall be edited and tailored by the designer to nmeet the
requi rements of the project under design. The Contractor Submtta

Regi ster nmust be edited and included. The CEGS are GU DE
specifications only. The Designer is to delete what is not needed and
add what is needed. Specifications shall be in accordance with Chapter
3, titled SPECI FI CATI ONS

13.7.2 Final Design Analysis

The Final Design Analysis shall include all of the information required
inthe Interimsubmttal inits final formand the information Iisted
bel ow when appl i cabl e:

(a) Include flow diagrans with all quantities for both air and
wat er sides of conpl ex HVAC systens for bal anci ng purposes.
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(b) Major unforeseen costs and any changes fromi nterim or
concept submittals shall be referenced and inpact on energy and
econom ¢ studies shall be indicated. Justification for departures, if
any, from energy and econom c study recomendations shall be provided.

(c) The designer shall reviewthe prepared plans and
specifications and determne that they are in accordance with this
manual and all other criteria and instructions furnished by the CCE
It will be the responsibility of the designer to coordinate the HVAC
systens with the other trades involved in the building design and to
elimnate interference between HVAC equi pnent and ot her components of
t he bui | di ng.

13.7.3 Final Draw ngs

The Final draw ngs should be in a Ready-to-Advertise state which should
i nclude, but not be limted to, the following itens as applicabl e:

(a) Include all plans, sections, and details in final condition
(b) Include all conpleted | egends and schedul es.
(c) Show all necessary piping schematics in final form
(d) Conplete narratives, notes, and title bl ocks as necessary.
(e) Show all tenperature control systens as foll ows:

(1) Location of sensors, thernostats, and control panels.

(2) Schematics. diagrans, |ayouts, |egends, narratives,
sequences, etc. as required by TM 5-815-3

(3) NOTE: If required by the SON a Direct Digital Contro
system may be included as an option to the TM 5-815-3 control system
Conpatibility with any existing control or nonitoring systens nust be
i nsur ed.

13.7.4 Energy Mnitoring and Control System

Necessary provi sions of Chapter 21, titled ENERGY MONI TORI NG AND
CONTROL SYSTEM (EMCS), will be incorporated

3.8 READY- TO ADVERTI SE (100%

The coments generated during the Final submittal shall be incorporated
in the docunents before they are submtted as "Ready -to- Advertise."

13.8.1 Specifications

The Designer shall prepare the final detailed Technical Provisions of
the specifications in accordance with Chapter 3, titled SPECI FI CATI ONS.
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13.9 TECHN CAL REQUI REMENTS

13.9.1 General Considerations

(a) Coordinate space requirenents, foundations, supports, duct
and pipe routing, electrical service, etc., for nmechanical itens with
architectural, structural, and electrical design elenents. Coordinate
exterior mechanical distribution systens with design el enents handling
other exterior utility designs and site work.

(b) Standard or "packaged" equi pnent shall be used to the great-
est extent possible to sinplify specifying, purchasing, installation,
and mai nt enance of equi pnent.

(c) For Arny projects, the AEl - Architectural and Engineering
Instructions, Design Criteria, is the prime design manual. For Air
Force projects Mlitary Handbook M L-HDBK-1190 - Facility Pl anning and
Design Quide is the prine design manual .

13.9.2 HVAC Desi gn Consi der ati ons

(a) Design Tenperatures

(1) Indoor design tenperatures shall be in accordance wth
AEl .

(2) CQutdoor design conditions shall be in accordance with
Exhi bit 13-1.

(3) Manual cooling and heating | oad cal cul ati ons shall be
submitted on forns in accordance with ASHRAE Fundamental s. Conputer
printouts (programinput data as well as output results) shall be
submitted for cal cul ati ons performed by automated procedures.

(b) MNoise Control Al noise control design work shall be in
accordance with TM 5-805-4. The sound levels for various applications
for both propeller and centrifugal type fans shall be as set forth in
t he ASHRAE Cui de and Dat a Books.

(c) Selection of HVAC Systens In the design of HVAC systens,
the environmental criteria of the facility will be carefully anal yzed.
Constant volunme, term nal reheat, all types of variable air vol ume
systens, and conbi nations of systens and central equi prment shall be
considered. Also, humd area criteria in accordance with AEl Design
Criteria shall be followed in systemtype considerations and sel ecti on.
A computerized systens sinulation energy analysis will be required for
each facility at the Concept design stage unless specific exception is
provided in the SON See Chapter 20 titled ENERGY AND ECONOM C STUDI ES
for requirements.

(d) Energy Saving Controls and Heat Recovery Devices HVAC sys-
tems will be provided with automatic controls which will allow systens
to be operated to conserve energy. Energy saving controls and heat
recovery devices specified in the AEl, Design Criteria will be provided
as appropriate based on the life cycle cost/energy anal ysis see Chapter
20, titled ENERGY AND ECONOM C STUDI ES. The fol |l owi ng energy savi ng
controls will be considered, if appli cable to the system
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(1) Dry-Bulb controlled econom zer cycle. Do not use in
Hum d Areas.

(2) Controls to close outside air supply when the facility
i S unoccupi ed.

(3) N ght setback controls where appropriate

(4) WMaster outdoor tenperature sensing unit which
nmodul ates the hot water tenperature in accordance wth outdoor ambient
tenmperature. This sensing unit shall automatically shut off the heating
system and the circul ati ng punps when t he outdoor tenperature reaches
65 degrees F.

(5) Controls to shut off exhaust fans, where appropriate.

(6) Reset controls for hot and cold decks on air
condi ti oni ng systens having hot and col d decks.

(e) Water Chillers

(1) Chillers greater than 200 tons shall be centrifugal
helical rotary screw or absorption type. Centrifugal, helical rotary
screw, or absorption machines of |ess than 200 tons capacity may be
used at the discretion of the designer and if recommended by the
econom ¢ cal cul ations, See Chapter 20 titled ENERGY AND ECONOM C
STUDI ES. Individual reciprocating machines used for air conditioning a
singl e building shall not exceed 400 tons. Wen packaged water
chillers, packaged air conditioning units, or packaged air-cooled air
conditioning units are equi pped with reciprocating conpressors, the
total capacity of any one packaged unit shall not exceed 200
tons. A single packaged unit of any type shall not contain nore than
ei ght conpressors

(2) For loads greater than 400 tons, a life-cycle cost
study shall be made to determ ne whether two or three machi nes may be
nore econom cal than a single machine. 1n no case, where only
personnel confort is involved, shall consideration be given to a
standby machine. Simlarly, standby chilled water and condensi ng water
punps are not authorized. Exception to this policy may be granted in
accordance with AEl, Design Criteria for those severe weather zones in
which a critical mssion function would be seriously effected by | oss
of personnel confort cooling.

(3) Air conditioning systens generally operate at part
| oad conditions for a great amount of time. This is particularly true
of confort conditioning systens which can operate at |ess than 50
percent of their design |oad over 50 percent of the tine. Since high
part |oad efficiencies are desirable to conserve energy, the selection
of equi pnent and step starting and sequencing controls shall be nade
wi th enphasis given to the reduced life cycle cost resulting from high
part | oad efficiencies.

(4) Care nust be taken in the design, specification, and
procurenment of built-up systens to insure conpatibility of condenser
evaporator, and piping with the conpressors.
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(5) Wwater Cooled Wen specifying a water cooled chiller
system a conpl ete description of the cooling water treatnent,
automati c bl omdown control, and cooling tower construction will be
i ncl uded.

(6) Humid Areas The following criteria shall also be
applied to humid areas as defined in AEl, Design Criteria and as
indicated in Exhibit 13-1. The cooling capacity of chilled water
systens of 100 tons and over shall be divided between two chillers to
insure reliability and constant chilled water supply wi thout
temperature fluctuations, to prevent short cycling, and to m nimze hot
gas bypass. The conbi ned capacity of the two chillers shall not exceed
the total requirement, including diversity. Selection of chiller
capacity should be based on the analysis of part |oad operating hours
for extended periods at |low | oad conditions.

(f) Ar Handling Systens

(1) Central station type package air handling units
conplete with filters, coils, and fan sections will be utilized where
conmercially available. Size and nunber of package units will be
dependent upon availability and design considerations.

(2) Central station built-up systens conprised of filters,
coils, and fan will be installed where systemrequirenents cannot be
satisfied with the factory-assenbl ed package equi pnent. Maxi mum capa-
city for the built-up systenms will be limted to 60,000 cfm Tota
system demands in excess of 60,000 cfmw Il utilize nultiple systens.

(3) Package air handling units will normally be | ocated at
floor level with adequate cl earance for nai ntenance, test procedures,
and equi prent renoval. Locations above ceilings, above nechanica
equi pnent, and suspended 6 feet or nore above the floor, are
undesi rabl e and shoul d be avoi ded where possible.

(4) Humid Areas Reference the AEl, Design Criteria for
addi tional requirements for humd areas. Humid areas are indicated in
Exhi bit 13-1.

(g) Water Coils Water cooling coils shall be certified in
accordance with ARl STD 410-64. 1In lieu of ARl certification, the
manuf acturer shall submit a witten certification froma nationally-
recogni zed i ndependent testing firmto verify coil perfornmance when
tested according to ARl STD 410-64 testing procedures.

(h) Fire Protection

(1) The current requirenents of NFPA 90A and 90B will be
incorporated in all heating and air conditioning system designs.
Corridors shall not be used as supply, return or exhaust air plenuns.

(2) In existing structures, corridors may be used as

return air plenuns where there are no feasible nmeans to install return
air ducts.
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(i) Duct Wrk Duct work shall be designed in accordance with
appl i cabl e SMACNA st andards and ASHRAE recommendati ons. Fibrous gl ass
ductwork shall not be used.

(j) Year-Round Cooling Requirenents |If an air conditioning
system serves areas whi ch have high internal heat gains, such as
el ectroni c equi pnment areas, consideration nmust be given to possible
year -round cooling requirenments, and the system nust be designed
accordingly. This will include provisions for |ow anbi ent operation of
air-cool ed condensers or the use of outside air econom zer cycle.
Provi sions for reheating of supply air should be provided where
justified.

(k) Ventilation

(1) Equi prent Roons Mechani cal ventilation shall be pro-
vided to limt air tenperature rise to 10 F i n unoccupi ed equi prment
roonms. Normally occupied areas shall be spot cooled as required. Con-
trol rooms, etc., shall be air conditioned. Sone air conditioned
equi prent roons such as control, electrical swtchgear, or conputer
roonms, even though they are unoccupied, will require 100 percent backup
where economically justified or required by design criteria.

(2) Hazardous Areas The exhaust system di scharge point
shal |l be such that the vapors cannot enter other areas through open
wi ndows or the fresh air system The capacity of the exhaust system
shall be sufficient to prevent flammable or toxic vapors from escapi ng
i nto surroundi ng hazardous areas. Direct recirculation shall not be
permtted. Mechanical ventilation and exhaust systens for flamable
and toxi c gases shall follow the codes of practice of the National Fire
Protection Association, TM 5-810-1, Industrial Ventilation, and the
ASHRAE @Qui de and Data Books.

(3) Special Process Spaces Special process areas require
a greater degree of ventilation to renove dust, funes, gases, or vapors
harnful to personnel. Therefore, special consideration shall be given
to these areas, and the ventilation system shall be designed,
installed, and protected in accordance w th ASHRAE Handbook and
I ndustrial Ventilation.

(4) Special Buildings Ventilation requirenents for
special buildings will be eval uated, and recommendati ons and cal cul a-
tions will be submtted for approval to the CCE prior to conmencenent
of design.

(1) Heating

(1) CQutside Design Conditions Qutside heating design
conditions for Arny and Air Force installations are listed in Exhibit
13- 1.

(2) Inside Design Conditions Unless stated otherw se the
i nsi de design tenperatures shall be deter mi ned as foll ows:

70 degrees F Living and adm ni strative areas
(i nactive enpl oynent)
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55-65 degrees F Wbr ki ng areas (active enpl oynment)
40 degrees F Storage areas to prevent freezing

(3) Boilers Boilers shall be designed, constructed,
tested, and installed in accordance with the ASME Boil er and Pressure
Vessel Code, Section IV. Design pressures shall be 15 psig or less for
steam boilers and 50 psig or less for hot water boilers. Boiler trim
shal | include safety valves, stop valves, water colum, blow-off
val ves, piping and tank, [ow water cutoff, flane safety system and
control panel

(4) Feedwater Heaters Feedwater heaters such as
deaerators, shall be designed, constructed, tested, and installed in
accordance with the ASME Boil er and Pressure Vessel Code, Section VIII

(5) Fuel G Burning Equi prent and Fuel G| Storage Tanks
Thi s equi pnent and tanks shall be in accordance with NFPA Panphlets 31
and 54, respectively. Al underground fuel oil tanks shall be double
wall with | eak detection system A nonitoring well systemshall be
provided if the fuel oil tank is in ground water

(6) Gas-firing Equi prent This equipnment shall be in
accordance wi th NFPA Panphl et 54.

(7) Heat Punps Heat punps should be considered for
facilities that are air conditioned. Heat punps shall be justified by
an econom ¢ analysis in accordance with Chapter 20, titled ENERGY AND
ECONOM C STUDI ES.

(8) Electric Resistance Heating For space heating or
reheat for personnel confort applications is prohibited, except for
unusual situations where a waiver may be justified by an economc
anal ysis in accordance with Chapter 20, titled ENERGY AND ECONOM C
STUDI ES. Suppl ermental resistance electric heaters used in connection
with unitary air-to-air heat punps are pernmtted.

(m Piping, Valves, and Fittings

(1) Refrigerant piping This shall be designed in
accordance wi th the ASHRAE Handbooks. Special care in designing
suction lines shall be taken to ensureoil return and to prevent liquid
carry-over to the conpressor. Where an optional refrigeration piping
is allowed, design of piping for all options shall be provided. Hot
gas discharge lines shall be designed to ensure oil return. Gl
separators shall be provided as required

(2) Water distribution piping

a. Systemlayout. Interior piping shall be
sel f-bal ancing, to the greatest extent possible, by using reverse
return systenms. Reverse return systens shall be | ooped to minimze the
amount of pipe required.

b. Balancing. At every point where balancing is
required, a flow sensor plus a bal ancing val ve (or a conbination unit)
shal | be specified and shown on the plans. The required | ength of
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straight pipe before and after the flow sensor shall be clearly shown
on the plans.

c. Water velocity in mediumand small di ameter water
pi pi ng generally shall not exceed 8 feet per second and shall be sized
for friction loss not to exceed 4 feet per 100 feet.

d. An air separator and an expansion tank shall be
installed in the main line of all systens.

e. Miltiduty valves and fittings, such as
conbi nati on shut of f/ check/ bal anci ng val ves at punp di scharges and
conbi nation suction diffuser/strainers at punp inlets, shall be used
where they can sinplify piping and reduce costs.

f. For maintenance purposes, isolation valves shal
al ways be used for isolating equiprment fromthe system

(o) Chilled and Dual Tenperature Water Distribution Systens
The contract draw ngs shall show the general arrangenent of piping,
sizes, grades, thrust block, and other details. Analyses shall be made
to determ ne the nmost econom cal thickness of insulation for the supply
and return lines. The systens will generally be conposed of factory
fabricated preinsulated conduit sections.

(1) Thermal Expansion Thernmal expansion nust be
consi dered and accounted for in straight runs of high tenperature
pi ping. Al lines above anbi ent tenperature nust be considered, and
cal cul ations for |ines above 160 degrees F nust be included in the
design analysis. Allowable stress ranges are given in ANSI B31.1.

(2) Anchors Anchors shall be required where there is a
change in direction, diameter, or wall thickness of a pipeline that nmay
cause undesired novenent, |oads, or stress and whenever buckling of the
pi pe may occur. For buried piping, no credit may be taken for
resisting friction between the pipe and the soil since the ful
devel opnent of this force does not occur when |line novenent is
prevented. Anchors may be concrete or piling type.

(p) Mechani cal Equi pmrent Spaces Mechanical equi prent sized from
t hree manufacturers, piping, and accessories in boiler and equip nment
roons will be drawn to scale in both plan and el evati ons. Adequate
space will be provided for maintenance, operation, and repl acenent of
equi pnent, piping, and accessories. Catwal ks, |adders, platforns,
access panel s and doors required for operation and mai nt enance of
equi pnent, val ves, and accessories will also be indicated and detail ed
on the draw ngs.

(g0 Qher Systems Qher systens are required for special pro-
jects such as nedical and industrial facilities. These will be
designed in accordance with the SONfor each project of this type.

(r) Equi prent Schedul es Equi pnment schedul es are required for
all HVAC equi pnent. The schedul e shall be presented in tabular form
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(s) Coordination Check A cross check shall be made by designers
of the structural, process piping, heating and ventilation, conveyor
and packaged equi prent systens in order to detect and correct
interferences with illumnation levels, electrical raceways, fire
detection, alarmand suppression systens, toxic or explosive detection
systens, personnel, fire doors and shutters, and material and equi prent
traffic or other degradations of personnel or property safety. A check
shall be made to ensure that no ducts or piping cross over or under
el ectrical panels or switchboards (i.e., the "dedicated electrica
space"). See Chapter 17, titled ELECTRI CAL PONER, LI GHTI NG AND
GROUNDI NG for definition of "dedicated electrical space." The
dedi cated el ectrical space shall be clearly nmarked on the mechani ca
dr awi ngs.

(t) Insulation Use only cellular glass insulation on chilled
wat er pi pi ng.

(u) Controls Mst bases have in place Direct Digital Contro
(DDC) systens. The designer shall contact the base to insure the new
controls are equal to or can seamlessly interface with the existing
system

13.9.3 Seisnmc Protection

Al'l piping, equipnment, and utilities for jobs located in seismc
zones must be protected in accordance with TI -809-04.

13. 10 ENG NEERI NG WEATHER DATA

ENG NEERI NG WEATHER DATA Data extracted from AFMBS- 29
W NTER- HEATI NG HEATI NG SUMVER

DESI GN DATA- DEGF COOLI NG

NORTH LAT DESI GN DRY BULB DEGREE 1% DES?®
2- 1/ 2% DES? VET BULB* DEGREE
LOCATI ON 99% 97-1/ 2% DAYS db
mw db  nowh 1% 2-1/2% DAYS
Anni st on 33 - 37 18 22 2806 97 77
94 76 79 78 1866
Arnol d EDC 35 - 23 11 16 3883 91 74
89 73 77 76 1212
Bi r mi ngham 33 - 37 17 21 2844 96 74
94 75 78 77 1928
Ft O ayton® 8 - 59 72 73 0 91 80
90 80 81 80 6003
Cape Can® 28 - 29 35 38 711 90 78
88 78 80 79 2813
Col unbus AFB 33 - 39 15 20 2890 95 77
93 77 80 79 2039
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ENG NEERI NG WEATHER DATA Dat a extracted from AFMB8- 29

W NTER- HEATI NG HEATI NG SUMVER

DESI GN DATA- DEGF COOLI NG

NORTH LAT DESI GN DRY BULB DEGREE 1% DES*®
2- 1/ 2% DES? VET BULB* DEGREE
LOCATI ON 99% 97-1/ 2% DAYS db
mw db  ncwh 1% 2-1/2% DAYS
Eglin AFB® 30 - 29 25 29 1658 93 77
91 77 81 80 2620
Ft Qulick® 9 - 19 72 73 0 88 80
87 80 82 81 6003
Qunter AFB® 32 - 24 21 25 2153 95 77
94 77 80 79 2489
Hol st on AAP 36 - 31' 11 16 3695 93 73
91 73 76 76 1235
Horrest ead® 25 - 29 43 47 218 90 78
89 78 80 79 3906
Howar d AFB® 8 - 55 72 73 0 89 79
88 79 81 80 5851
Hur | burt AFB® 30 - 26 26 28 1782 92 78
90 78 81 80 2370
Jackson, MB° 32 - 19 21 25 2300 97 76
95 76 79 78 2321
MeDi Il AFB® 27 - 51' 37 40 560 92 77
91 77 80 79 3493
Maxwel | AFB® 32 - 23 21 25 2153 95 77
94 77 80 79 2489
Ft McCellan 33 - 43 18 22 2806 97 77
94 76 79 78 1866
Menphi s, TN 35 - 03 13 18 3227 98 77
95 76 80 79 2029
Meri di an 32 - 20 19 23 2388 97 77
95 76 80 79 2231
M1 an AAP 35 - 54' 11 16 3685 99 76
96 76 80 79 1637
Mbbi | e® 30 - 41 25 29 1684 95 77
93 77 80 79 2577
Mont goner y° 32 - 18 22 25 2269 96 76
95 76 79 79 2238
Patrick AFB® 28 - 14 39 43 452 90 78
88 78 80 80 3405
Pensacol a° 30 - 21 26 30 1654 92 78
91 78 81 80 2642
Redst one Ars 34 - 39 11 16 3302 95 75
93 74 78 77 1808
Ft Rucker® 31 - 16 25 27 1968 94 76
92 76 80 79 2386
Tyndal | AFB® 30 - 04' 29 33 1413 92 78
90 77 81 80 2737
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Desi gn Not es:

'Heat i ng:

2Air Condi ti oni ng:
(Nor mal Desi gn)

NC - 97-1/2%db

100% O. A. system -

C- 99%db

1% db; 1% ncwb

NC - 2-1/2% db; 2-1/2% ncwb

100% O. A. system -
C - 1%db; 1% ncwb

3Air Cool ed Condensers: NC - 1%db
C- 1%db
“Cool i ng Towers and
Evapor ati ve Condensers: NC - 2-1/2% wb
C- 1%db

SAi r Condi ti oning:
(Hum d Areas)

Approach - 7 f db

NC - 2-1/2% db; 1% ntwb
100% O. A. system -

C- 1%db; 1% wb

1% db; 1% ncwb

1% db; 1% nctwb

These are m ni mum desi gn conditions for sizing air cool ed condensers

and cool ing towers.

as determ ned by designer to obtain energy budget goal s,

addi ti onal

Legend:

NC -
C -
db -
wbh -
ncwbh -

Oversi zi ng condensers and cool i ng towers by
speci fying hi gher design conditions may be all owed for energy savings

and to provide

owni ng and operating savings as established by a
25-yr life cycle analysis.

Noncritical (normal confort air-conditioning)

Critical
dry bulb
wet bul b

(see appropriate criteria)

nmean coi nci dent wet bul b
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CHAPTER 14

FI RE SUPPRESSI ON SYSTEM

14.1 CGENERAL
14.1.1 Scope

Thi s Chapter provides guidance for preparation and devel opnent of the fire
suppressi on systens. Specific design submttal requirenents in this chapter
suppl erent the requirenents in Chapter 1,titled GENERAL | NSTRUCTI ONS. Al
requi red docunents, including drawi ngs and desi gn analysis, shall be in
accordance with Chapter 2, titled PRESENTATI ON OF DATA.

14.2 APPLI CABLE PUBLI CATI ONS

The publications listed below, but referred to thereafter by basic designation
only, forma part of this Manual. These publications are supplenmented by the
Cor ps of Engineers Quide Specifications (CEGS) to formdesign criteria.

Lead Desi gn Manual :

AEl Architectural and Engi neering
Instructions, Design Criteria

Supplimental Air Force Design Manual s:

M L- HDBK- 1190 Facility Design Quide

Mlitary Handbook:

M L- HDBK- 1008C Fire Protection for Facilities
Engi neeri ng, Design & Construction

National Fire Protection Association (NFPA) Standards:

Lat est Edition Nati onal Fire Codes

National Fire Protection Association (NFPA) Standards:

Lat est Edition Nati onal Fire Codes

Qui de Specifications:

Speci fications are updated on a regular basis. Instructions on
retrieving CEGS Specifications are covered in Chapter 3, SPECI FI CATI ONS.

14.3 PRQOJECT DEFINITION (10-15%

14.3.1 General Considerations

At the Project Definition phase the designer nust define the custoner's
requirements and confirmthat they can be net within the project's
constraints. To that end, a conprehensive interface with the customer is
required generally through a charrette or other previously approved data
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gat hering process. The primary purpose of the design process at this stage is
to gather any information fromthe custoner that would be necessary in the
design of the facility.

The general fire suppression systemtype and purpose along with an order-of-
magni tude estimate of major equi pnent sizes will be provided at the Project
Definition phase for use in preparing of cost estimate and sizing the required
mechani cal spaces.

14.3.2 Project Definition Narrative

The Project Definition narrative shall include, but not be limted to, the
following itens as applicable:

(a) List all references used in the Project Definition design including
Cover nment desi gn docunents, industry standards, safety manuals, criteria
given to designer at the Charrette or predesign neeting.

(b) Explain proposed type of the fire suppression system

(c) Describe any denolition required.

(d) List any environnental concerns and actions to be taken to address
t hem

14. 4 CONCEPT DESI GN (30-35%

14.4.1 General Considerations

At the Concept design stage of project developnent, it is recognized that al
calculations are prelimnary for analysis purposes and only indicate

approxi mate capacities of equipnment; however, cal cul ati ons nust be adequate to
determ ne whether fire punps and/or storage tanks are required. Any

di mensi ons and sizes required are order -of -magni tude figures, conversationally
stated, to assure adequate space for installation and maintenance of equi pnent
and utility elements such as piping in congested areas.

Equi pnrent shown in plans and sections is not shown in great detail but is
shown nerely as sinple geonmetric fornms with approximately correct di nmensions.

Pi pi ng | ayouts shown are sinple main pipe runs showi ng general |ocation,
routi ng and, when applicabl e, approxi mate order -of - magni t ude si zes.

Schematic diagrans are sinplified. Systemflow diagrans, |ayouts, and one of
each type of take-off, branch, or feed must be shown but not all individua
branches. The purpose of the schematic is only to show system design intent
and the basic principle of system operation.

14.4.1.1 Drawi ngs and sket ches

Scal e of concept drawings will generally be smaller than the working draw ngs.
Pl ans and sections need be only | arge enough to properly show pertinent

i nformation. Sketches, neatly drawn, will be acceptable when sufficient to
show pertinent information or to convey basic systemconcepts. Quantity of
concept drawi ngs are to be kept to the m ni mum nunber required to convey basic
systens information. Some mechanical information required in the Con cept
submi ssion may | ogically be included on other discipline drawings or in sketch
formin the design anal yses and need not be conpleted on formal draw ngs.
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14. 4.2 Concept Design Anal ysis

The Concept Design Analysis shall include, but not be limted to, the
following itens as applicable:

14.4.2.1 Fire Suppression System

(a) List all references used in the Concept design including Government
desi gn docunents, industry standards, criteria given designer at predesign
neeting, etc.

(b) dassify each building in accordance with the foll ow ng:
(1) Fire zone
(2) Building floor areas
(3) Height and nunber of stories

(c) Discuss and provide description of required fire protection
i ncl udi ng extingui shing equi pment, detection equipnent, alarm equi prent, and
wat er supply.

(d) If water sprinkler systens are to be provided, prelimnary hydraulic
cal cul ations shall be prepared for the most hydraulically demanding area to
insure that flow and pressure requirenments can be nmet with current water
supply. Information on water supply available for fire protection wll
general ly be provided by installation personnel through "Fire Fl ow Test" data.
See Chapter 8, titled WATER, WASTEWATER, AND ENVI RONMVENTAL PROTECTI ON.

(e) Identify any special security requirenents.

14.4.2.2 Specifications

Provide a basic outline in accordance with Chapter 3, SPECI FI CATI ONS

14.4.3 Concept Drawi ngs

The Concept design draw ngs should include, but not be limted to, the
following itens as applicable:

14.4.3.1 Fire Suppressi on System

Prepare a plan for each floor of each building that presents a conpendi um of
the total fire protection features being incorporated into the design
Provide the followi ng types of information

(a) The location and rating of any fire-resistive construction such as
occupancy separations, area separations, exterior walls, shaft enclosures,
corridors, stair enclosures, exit passageways, etc.

(b) The location and coverage of any fire detection systens.

(c) The location and coverage of any fire suppression systens (e.qg.
sprinkler risers, standpipes, etc.).

(d) The location of any other major fire protection equi pnent.
(e) Indicate any hazardous areas and their classification
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(f) Provide description of type sprinkler systemto be provided (e.g.,
dry pipe, preaction, wet pipe, AFFF, etc.).

(g) Address security requirenments (e.g., dielectric couplings,
groundi ng, etc.).

14.5 | NTERI M DESI GN (50-60%

In addition to the following itens, the designer shall incorporate or answer
all comments received from Corps of Engineers and Usi ng Agency personnel
concerni ng Concept submttal.

14.5.1 Interim Design Analysis

The Interim Design Analysis shall include all itens in the Concept design
anal ysis and any necessary revisions. In addition, the follow ng specific
items shall be included when applicable:

14.5.1.1 Fire Suppression System

Provide a detailed description of the systemand its controls such as
activation of system interlocks with HVAC system and connection to detection
and al arm syst ens.

14.5.1.2 Specifications

The outline specifications previously submtted for the Concept design shall
be revised, updated, further devel oped and resubmtted in accordance with
Chapter 3, titled SPEC FI CATI ONS.

14.5.2 Interim Draw ngs

The Interimdraw ngs should show all information given on the concept draw ngs
but in greater detail. In addition, the Interimdraw ngs should include, but
not be limted to, the following itens as applicable:

14.5.2.1 Fire Suppression System

(a) Include items shown on the concept draw ngs and any necessary
revisions.

(b) Prepare a schedul e describing the systemwith the foll ow ng
information: fire hazard and occupancy cl assifications, building construction
type, GPM square foot sprinkler density, area of operation, hose stream
al | onances and ot her as required.

(c) Provide detail of suppression systeminterface with HVAC, detection,
or al arm systens.

(d) Provide one set of black |ine drawi ngs showi ng a rough | ayout of the
mai n pi ping involved in the sprinkler system Al piping, with the exception
of branch lines, should be indicated and roughly sized. These draw ngs are
for estimating purposes only. Do not indicate piping on the actual draw ngs.

14.6 FINAL DESI GN (Unrevi ewed 100%

In addition to the following itens, the designer shall incorporate or answer
all comments received fromthe COE and custoner concerning Interm
submittal.
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14.6.1 Final Design Analysis

The Final Design Analysis shall include all of the information required in the
Interimsubmttal inits final formand the information Iisted bel ow when
appl i cabl e:

14.6.1.1 Fire Suppression System

(a) Incorporate or answer all conmments received fromthe CCE or the
cust omer .

(b) Verify water supply through fire flow tests or otherw se. See
Chapter 8, titled WATER, WASTEWATER, AND ENVI RONMVENTAL PROTECTI ON

14.6.1.2 Specifications

(a) Marked-up draft specifications shall be submitted in accordance with
Chapter 3, titled SPECI FI CATI ONS. Specifications used shall be those acquired
subsequent to the Interimsubmttal

(b) Specifications for fire suppression systens shall be performance
type, except when aircraft hangars require specifically-designed sprinkler
systens, listing hazards, mninmumwater densities, mmnum area of operation
waterfl ow test data and any other data necessary for the construction
contractor to design the system

14.6.2 Final Draw ngs

The Final drawi ngs for sprinkler systenms should be in a Ready -to-Advertise
state which should include, but not be limted to, the following itens as
appl i cabl e.

14.6.2.1 Fire Suppressi on System

(a) Include plans in final condition

(b) Conplete all |egends and schedul es.

(c) Conplete all narratives, notes and title bl ocks as necessary.

(d) Provide one set of black Iine drawi ngs for estimating purposes as

described in the Interimsubmttal requirenments.

14.7 READY-TO ADVERTI SE (100%

The comments generated concerning the Final submttal shall be incorporated in
t he docunments before they are submitted as Ready-to-Advertise

14.7.1 Specifications

The desi gner shall prepare the final detailed Technical Provisions of the
specifications in accordance with Chapter 3, titled SPEC FI CATI ONS
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14. 8 TECHNI CAL REQUI REMENTS

14.8. 1 CGeneral Consi derations

(a) Coordinate space requirenents, foundations, supports, pipe routing,
electrical service, and the like for mechanical itens with architectural
structural, and electrical design elenents. Coordinate exterior nechanica
distribution systenms with design elements handling other exterior utility
desi gns and site work.

(b) Standard or "packaged" equi pnent shall be used to the greatest
extent possible to simplify specifying, purchasing, installation, and
mai nt enance of equi pnent.

(c) AEl, Design Criteria, is the prine design manual. For Air Force
projects, ML-HDBK-1190 supplenents it. For Arny projects various manuals in
the TM 5-810 series supplenent it. In case of conflict, the AEl, Design
Criteria governs. |If unable to determine, contact the Mbile D strict
Mechani cal Section (CESAM EN-DM) .

14.8.2 Fire Suppressi on System

(a) Criteria The use of fire suppression systens shall be governed by
the requirements of the AEl, Design Criteria, M| Handbook 1008C and M I
Handbook 1190. Were systens are required they shall be designed in
accordance with the applicabl e NFPA st andards.

(b) Fire Protection Fire protection that is cost-effective, yet
provi des maxi num degree of protection consistent with the type and degree of
fire exposure, shall neither be dimnished in an effort to reduce project
costs nor shall it be set aside for security or other considerations.

(c) Automatic Systens Automatic fire protection systens shall be
enpl oyed where suitable and cost -effective. Suffocating extinguishers should
not be considered in conjunction with munitions or materials that contain
their own oxygen supply.

(d) Low Maintenance Automatic fire suppression systens, snoke
evacuation systens, and other fire protection systens shall be designed so
that their proper operation does not depend upon a hi gh degree of
sophi sti cat ed mai nt enance.

(e) Sprinkler Systems Sprinkler systens will be performance-specified
by the designer in conpliance with M| Handbook 1008C, NFPA 13, and the
appropriate design manual s using the nore stringent of the two in case of
di screpancy. Prelimnary hydraulic cal cul ations shall be provided to insure
t hat system demand does not exceed avail able supply. Plans devel oped shal
i ndicate water densities, hazards, area of operation, waterflow test data, and
any ot her data necessary for the construction contractor to design the system
The construction contractor will use the plans and specifications as a guide
for subsequent preparation of detailed drawi ngs which will be coordinated with
requi rements and options of the work of other trades required for construction
of the facility. A note to this effect shall be placed on the plan. R ser
| ocations shall al so be shown on the plans.

(f) Accessibility Check Designers shall check each systemand its
equi pnent to assure ready accessibility and operability of all maintenance
poi nts, gages, valves, controls, and signals. Devices whose operations are
critical during energency conditions shall be promnently |ocated and
singularly identified.
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(g) Coordination Check A cross-check shall be nmade by designers of the
structural, process piping, plunbing, conveyor, and packaged equi pment systens
in order to detect and correct interferences with illumnation |evels,
el ectrical raceways, fire detection, alarmand suppression systens, toxic or
expl osi ve detection systens, personnel, fire doors and shutters, and materi al
and equi prent traffic or other degradati ons of personnel or property safety.
A check shall be nmade to ensure that no piping crosses over or under
el ectrical panels or switchboards (i.e., the "dedicated electrical space").
See Chapter 17, titled ELECTRI CAL PONER, LI GHTI NG AND GROUNDI NG f or
definition of "dedicated el ectrical space.” The dedicated electrical space
shall be clearly marked on the nechanical draw ngs.

14.8.3 Seismc Protection

Al'l piping, equipnment, and utilities for jobs located in seismc zones nust be
protected in accordance with TM 5-809-1.
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CHAPTER 15

MECHANI CAL - CENTRAL ENERGY SYSTEMS

15.1 CGENERAL

Specific submttal requirenents in this chapter supplenment the requirenents of
Chapter |, titled GENERAL I NSTRUCTIONS. All required docunents, including
drawi ngs and design analysis, shall be in accordance with Chapter 2, titled
PRESENTATI ON OF DATA.

15.1.1 Scope

(a) Boiler Plants The major requirenments for the design of boiler plants
(for individual buildings or central plants) producing steam at pressures above
15 psig are discussed in this chapter. Unless otherwise directed in this
chapter, the design shall conformto the requirements of the ASME Boil er and
Pressure Vessel Code including stanmp, the ANSI Power Piping Code, and the
appl i cabl e standards of the National Fire Protection Association.

(b) Air Pollution Control Equi pnent The major requirenents for the
design of air pollution control equipnment and for the preparation of air
pol lution permt applications are discussed in this chapter. The predicted air
pol I uti on em ssions fromeach source shall conply with all applicable Iocal
State, and Federal air pollution regulations. Unless exenpted by the
permtting agency, all actual em ssions shall be proven to be in conpliance by
testing upon conpletion of construction. Wen investigating applicable
regul ations, particular attention shall be paid to determining if Prevention of
Significant Deterioration of Air Quality (PSD) Regul ati ons apply. Note that
occasionally air pollution permts may be required even when no air pollution
control equipnment is required.

(c) SteamDistribution Systens The mgjor requirenments for the design of
steam distribution systens (above or bel ow ground) are discussed in this
chapter. The design shall conformto the ANSI Power Piping Code. Specia
instructions will be given the designer for the design of systens operating
above 125 psig and 353 degrees F.

(d) Gas Distribution Systens The major requirenments for the design of
underground distribution systens for natural or |iquefied petroleum (LP) gas
operating at pressures of 50 psig or less are discussed in this chapter.

Unl ess otherwise directed in this chapter, the design shall conformto the
requirements of TM 5-848-1 for natural gas and to the requirenents of NFPA No.
58 for LP gas. Special instructions will be given the designer for the design
of systens operating above 50 psig or larger than 4 inches in size.

15.2 APPLI CABLE PUBLI CATI ONS

The publications listed below, but referred to thereafter by basic designation
only, forma part of this Manual. These publications are suppl emented by
references contained in the Corps of Engineers Guide Specifications (CEGS) to
formdesign criteria.
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Lead Desi gn Manual :

AEl Architectural and Engi neering Instructions,
Design Criteria

Suppl emental Air Force Design Manual s:

M L- HDBK- 1190 Facility Design Quide

Departnment of the Arny Techni cal Manuals (TM :

TM 5- 810- 15 Design of Coal Fired Boiler Plants
TM 5-848-1 Gas Distribution

Departnment of the Arny Regul ations:

AR 420- 49 Heati ng, Energy Sel ection, and Fuel
Storage, Distribution and D spensing
Systens

Qui de Specifications:

Speci fications are updated on a regular basis. Instructions on
retrieving CEGS Specifications are covered in Chapter 3, SPECI FI CATI ONS.

Federal Regul ati ons:

Code of Federal Regulations, Title 40, "Protection of the Environnent,”
Subchapter C, "Air Prograns,” Parts 50, 51, 52, 53, 60, and 61,
Dated 1 July 1985.

State Regul ations:

Al abarma Air Pollution Control Conmm ssion Rules and Regul ati ons

Florida Adm nistrative Code, "Rules of the Department of Environmental
Regul ation,” Chapter 17-2, "Air Pollution,” and Chapter 17-4, "Permts.”

State of Mssissippi, "Permit Regulations for the Construction and/or
Qperation of Air Em ssion Equipnent.”

Rul es of the Tennessee Department of Public Health, Bureau of
Envi ronmental Health Services, Division of Air Pollution Control

American National Standards Institute (ANSI) Standards:

B31.1 Power Pi pi ng
B31.8 Gas Transm ssion and Distribution Piping
Systens

Anmeri can Soci ety of Mechani cal Engi neers (ASME) Codes:

Section | Power Boil ers

Section VIII Pressure Vessels, Dvision 1
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Section I X Wl ding & Brazing Qualifications

National Fire Protection Association (NFPA) Standards:

No. 31 Installation of G| Burning Equiprent
No. 54 Nati onal Fuel Gas Code
No. 58 Standard for the Storage and Handling of

Li quefied Petrol eum Gases

No. 85 Preventi on of Furnace Expl osions in Fue
Ol and Natural Gas-Fired Single Burner
Boi | er Furnaces

No. 85B Preventi on of Furnace Expl osions in Natura
Gas-Fired Multiple Burner Boil er Furnaces

No. 85D Prevention of Furnace Expl osions in Fue
Ol-Fired Multiple Burner Boiler Furnaces

15.3 PROJECT DEFINITION (10-15%

15.3.1 General Considerations

(a) At the Project Definition phase the designer nust define the
custoner's requirements and confirmthat they can be net within the project's
constraints. To that end, a conprehensive interface with the customer is
required generally through a charrette or other previously approved data
gat hering process. The primary purpose of the design process at this stage is
to gather any information fromthe custoner that would be necessary in the
design of the facility. Al so, the design preferences of the custoner should be
obt ai ned for conpliance if possible.

(b) The general nechanical systemtype and purpose along with an order-
of -magni tude estinmate of major equi pnment sizes will be provided at the Project
Definition phase for the purpose of preparing the cost estimate and sizing the
requi red nechani cal spaces.

15.3.2 Project Definition Narrative.

The Project Definition narrative shall include, but not be limted to,
the following itens as applicabl e:

(a) List all references used in the Project Definition design including
Cover nment desi gn docunents, industry standards, safety manuals, criteria given
to designer at the charrette or predesign neeting.

(b) Explain proposed type of the mechani cal system

(c) List the major equi prent and give the sizes in general order-of-
magni t ude
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(d) Describe any denolition required.

(e) List any environnental concerns and actions to be taken to address
t hem

15.4 CONCEPT DESI GN (30-35%

15.4.1 Concept Design Anal ysis

The Concept Design Analysis shall contain all information or computations
required to allow the reviewer to verify that the design conplies with the
design criteria, codes, and standards and is satisfactory for the intended
purpose. It shall include, but shall not be limted to, the foll ow ng:

(a) Boiler Plants

(1) Detailed calculations for sizing major equipnment, piping,
breechi ng, fans, stacks, fuel tanks, coal and ash storage sil os, deaerator
feed water heater, storage tanks, and other major itens of equipnent.

(2) Schematics for the control schemes used.

(b) Ar Pollution Control Equi prent

(1) A 25-year life cycle cost analysis nust be perforned to
determ ne the equi pnment and type of systemto be installed. This analysis
shall be performed in accordance with criteria set forth in Chapter 20, titled
ENERGY AND ECONOM C STUDI ES. To prevent lost effort this analysis should be
submitted for review prior to the concept submttal

(2) Detailed calculations for sizing air pollution contro
equi pnent and rel ated equi prent.

(3) Schematics for control schenes used.

(4) Air pollution permt applications. Depending on the conplexity
of the project the Concept submittal w Il include:

a. Permt application forns with all required data filled in;
e.g., equipnent capacities, em ssion rates, potential em ssions,
characteristics of control equi pnent, and backup data such as enission factors,
em ssion cal cul ati ons, and equi pnent manufacturer's guarantees or test data.

b. D scussions of Best Available Control Technol ogy (BACT), good
engi neering practice as related to stack height calculations, and inpact of
em ssions on visibility, soils, and vegetation

c. Results of dispersion calculations (conputer nodeling) .

d. Results of anbient air-nonitoring.

(c) Steam Distribution Systens

(1) Detailed calculations for determ ning sizes of steam and
condensate |ines.
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(2) Prelimnary calculations for determn ning sizes of expansion
| oops, ells, and "Z" bends.

(3) Site Cdassifications (Underground Water Conditions
G assifications) for underground systens shall be made by the designer in
strict accordance with Federal Construction Quide Specification FCGS 15705
This classification, along with all backup data and rationale, shall be
submitted with the concept subm ssion for approval. Unless stated otherwi se in
the SOWN the designer obtain soil boring data, giving underground water condi -
tions and soil resistivity in Chns/centineter.

(d) Gas Distribution Systens. Detailed calculations for sizing gas
l'i nes.

15.4.2 Concept Design Draw ngs

15.4.2.1 Ceneral Requirenents:

(a) Provide a legend for all synbols and abbreviations. A |legend for al
synbol s and abbreviations shall be included on the first drawi ng of each series
of drawings. The legend shall apply to its respective series only.

(b) Equi pnent schedul es shall be shown in their final formwth
prelimnary equipnent data filled in. Each series of draw ngs shall be
provi ded with an equi pment schedule. This schedule shall be placed on the
first drawing in each series of drawings. The equi pnent schedul e shall apply
to its respective series only.

(c) Show points of connection to existing distribution systens,
equi pnent, piping, and breeching.

15.4.2.2 Specific Requirements

(a) Boiler Plants

(1) Provide plan views at different |levels through the boiler plant.

The size and conplexity of the job will determ ne the nunber of plan views.
G ve mgjor dinensions on all plan views. Show najor itens of equipnent, major
pi pi ng, breeching, conbustion air ducts, coal, and ash handling equi pnent where
appropri ate.
EXAMPLE: A coal -fired spreader stoker or pulverized coal-fir ed plant woul d
require, as a mninmum the follow ng plan views showing major itens of
equi pnrent and mai n pi pi ng headers:

a. Mechanical site plan.

b. Ceneral arrangement nechanical floor plan.

c. Piping plan at the |ower plant |evel.

d. Piping plan at the operating floor |evel.

e. Piping plan at the nezzanine |evel.

f. Piping plan at the upper drum | evel
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g. Ash piping plan at the | ower plant |evel.

h. Plan view of coal handling and storage equi pnent.
i. Plan view of the ash renoval and storage equipnent.
j. Plan view of all air pollution control equipnent.

(2) FElevations or sections through the boiler plant show ng all
maj or itenms of equipnent.

(3) Elevations showing all major itens of equi pment outside of the
boi l er plant.

(4) Piping 3 inches and larger shall be drawn wi th double |ines.
Pi ping smaller than 3 inches shall be drawn with single lines.

(5) Gve a flow diagramfor coal and ash handling equi pnent.

(6) Locate and size stack, show ng height and material of
construction.

(b) Ar Pollution Control Equi prent

(1) Air pollution control equipnent shall be shown in the over all
pl ans and el evati ons of the project. The |location, arrangenent, capacity, and
space requirenents of all air pollution control equipnent, auxiliary equipnent,
ductwork, and maj or piping shall be indicated. Partial plans and/or elevations
of areas immediately surrounding air pollution control equipnment shall be used
i f necessary. Major dinensions shall be shown.

(2) Include flow diagrans of all air pollution control systens.

(c) Steam Distribution Systens

(1) Steamdistribution systemdraw ngs shoul d be grouped toget her
and placed in the front of the project with the other utility drawi ngs. Steam
di stribution draw ngs should be given SD for sheet reference nunbers.

(2) An overall site plan showing the entire systemwth all |ines
si zed.

(3) Plan views for underground systens nust show the foll owi ng as
m ni num
(a) Location of all lines.
(b) Location of all manhol es.
(c) Location of all expansion |oops.

(d) Location of expansion joints.

(e) Al buildings, roads, railroads, sidewal ks, parking areas,
aboveground power lines, and all other structures, facilities, and fences.
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(4) Plan views of the entire aboveground systens nust show the
followi ng as a m ni num

a. Location of all lines.

b. Location of all overhead crossings.

c. Location of all expansion |oops and anchors.

d. Al buildings, roads, railroads, sidewal ks, parking
areas, aboveground power lines, and all other structures, facilities, and

f ences.

e. Al steam and condensate |ines shoul d extend one f oot
i nside of all buildings.

(d) Gas Distribution Systens

(1) Building service lines and m nor extensions of existing systens
can be shown on the utility draw ngs.

(2) Plan view of all lines show ng buil ding served, point of
termnation at the building and point of connection to the existing system

(3) Sizes of all lines nust be given whether new or existing

(4) Plan views must show all buildings, structures, sidewalks,
streets, railroad crossings, parking areas, fences, and all other structures.

(5) Show location and size of all new val ves and existing valves in
exi sting lines.

15.5 | NTERI M DESI GN (50-60%

15.5.1 Interim Design Analysis

15.5.1.1 Ceneral Requirenents

The Interim Design Analysis shall contain the follow ng information

(a) Al of the information required in the Concept submittal in its final
formincluding any revisions or additional information required by the coments

on the Concept submttal
(b) Calculations used in sizing auxiliary equi pnent and pi pi ng.

(c) Information required to identify comrercial mnodels. Itens of
equi pnent whi ch are sel ected based on particul ar commerci al nodels shall be
presented in the design analysis with the appropriate nodel nunbers, copies of
catal og data, and all other information required for conplete identification
O her manufacturers' nodels which woul d be acceptabl e should al so be |isted.
No manufacturers' nanes or nodel nunbers will be included on the draw ngs or
t he specifications.
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(d) Schematic diagrans shall be included for proposed control systens.
In addition to showi ng |l ogic functions, these diagrans should indicate and name
i ndi vi dual control conponents.

(e) For underground steamdistribution systens, the detail ed
cal cul ations for determning allowable heat | osses and required insulation
t hi cknesses for steam and condensate pi pi ng.

15.5.1.2 Specific Requirements

(a) Boiler Plants

(1) Calculations for sizing auxiliary equi pnent and pi pi ng such as
fuel oil pumps, chem cal feed punps, air conpressors and bl ow-down systens.

(2) Detailed calculations of thermal stresses in boiler plant
pi pi ng.

(3) Schematics for conbustion control and ash handling systens.

(b) Ar Pollution Control Equi prent

(1) Calculations for sizing auxiliary equipnent, exchangers, and
auxiliary fans.

(2) Schematics for proposed control systens.

(3) The air pollution permt applications shall be in the final form
for presentation to the permtting authority. They shall include any
changes required as a result of the review of the previous submttal.

(c) Steam Distribution Systens

(1) Underground Systens.

a. Detailed calculations of thermal stresses in pipe at all
expansi on | oops, changes in direction, and in manhol e pi pi ng.

b. Calculation of cold-spring for all expansion |oops and
changes in direction

c. Calculations of thermal expansion when expansion joints are
to be used.

(2) Aboveground Systens.

a. Detailed calculations of thermal stresses in pipe at all
expansi on | oops, and changes in direction.

b. Calculation of |oads to be supported at all support points
and anchor points.

15-8



15.5.2 Interim Design Draw ngs

(a) Boiler Plants

(1) Plans shall be conplete, showing |ocation of all equipnent,
ductwor k, piping, and accessories.

(2) Conpleted piping and instrunentation (P& ) draw ngs nust be
submi tt ed.

(3) Conpleted flow diagrans for all systenms nmust be submtted.

(4) Draw all required sections and el evati ons of the boiler plant
and all equipnment giving dinmensions and el evati ons.

(5) Al plans, elevations, and sections nust be drawn to scale.
Normal Iy, a scale of 1/4 inch to the foot or 1:50 is appropriate

(6) Detail major equi pnent and show schematic piping for such
equi pnrent as the boiler, condensate surge tank, deaerating feedwater heater
econom zer, steamturbines, steamturbine-driven equi prent, and other major
items of equipnent. These details shall be complete, showi ng and sizing all
pi pi ng, pipe fittings, valves, thernometers, strainers, pressure gages, and all
other items in the piping system

(b) Ar Pollution Control Systens

(1) Conpleted piping and instrunentation (P& ) draw ngs nust be
submi tt ed.

(2) Conpleted flow diagrans for all systenms nmust be submtted.

(3) Draw all views, sections, and el evations of the air pollution
control equipnment required for conplete clarity, giving maxi num di nensi ons.

(4) Al plans, elevations, and sections nust be drawn to scale.
Normal Iy, a scale of 1/4 inch to the foot or 1:50 is appropriate

(5) Provide sufficient details of the ductwork and piping
arrangenments at air pollution control equipnment. Were piping is involved,
provi de piping schematics, sizing all pipe, showing and sizing all fittings,
val ves, strainers, thernoneters, pressure gages and ot her conponents.

(c) Steam Distribution Systens

(1) Under ground.

a. Draw a profile of the entire steamdistribution system
locating in profile all manhol es, expansion | oops, sidewal ks, streets,
rail road crossings, parking areas, building entrances, and all existing and new
utilities. Include sanitary sewers, stormdrains, water |lines, gas lines,
under ground el ectrical and underground comuni cation |ines.

b. Size all piping and expansion | oops and draw themto scal e
on plan views and in profile. A schedule for the expansion |oops shall be put
on the drawi ngs. This schedul e shall include size of expansion |oops and cold
spring.
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(2) Aboveground.

a. Draw a profile of the entire steamdistribution system
locating in profile all overhead crossings, expansion |oops, sidewalks,
streets, railroad crossings, parking areas, building entrances, overhead
el ectrical, overhead comunication lines and all other overhead interferences.

b. Size all piping and expansion | oops and draw themto scal e
on plan views and in profile. A schedule for the expansion |oops shall be put
on the drawi ngs. This schedul e shall include size of expansion |oops and cold
spring.

(d) Gas Distribution Systens

(1) Show all utilities which the new gas lines will cross;
i ndi cate whet her they are new or existing.

(2) Gve elevations of all utilities which gas lines will cross.

15.6 FINAL DESI GN (Unrevi ewed 100%

The comments generated concerning the Interimdesign submttal shall be
i ncorporated into the Design Analysis and drawi ngs before they are submtted as
final. 1In addition, the following itens shall be included.

15.6.1 Specifications

Provi de conpleted job specifications in rough draft formin accordance with
Chapter 3, titled SPEC FI CATI ONS.

15.6.2 Drawi ngs

(a) Boiler Plants

(1) Conplete all equipnment schedul es. The equi pnment schedul es,
along with details on the drawi ngs, and the specifications nust give adequate
i nformation, including capacities of equi pnent so that each item of equi pnent
required for the job can be purchased.

(2) Draw conplete and detailed control diagranms for the conbustion
control systemand all other control systens.

(3) Draw a detail of the conmbustion control panel, giving |ocation
of all equipment which it is to contain.

(4) Draw conplete schematic piping details for all equipnent,
sizing all piping and showi ng all piping, pipe fittings, valves, strainers,
t hernonmeters, pressure gates, and all other itens in the piping system

(5) Detail method of installing insulation and weather protection
(al um num j acket) where required on all hot equi prent includi ng condensate
surge tank, deaerating feedwater heater, induced draft fans, breeching,
baghouse or electrostatic precipitators and all other large itens of equipnent.
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(6) Detail and specify all equipnment. Do not require the
Contractor to design or verify locations of equipnment. The designer shoul d
acconplish all required design

(b) Ar Pollution Control Systens

(1) Conplete all equipnent schedul es. The equi prent schedul es
along with details on the drawi ngs, and the specifications nust give adequate
i nformation, including capacities of equi pnent so that each item of equi pnent
required for the job can be purchased.

(2) Draw conplete and detailed control diagrans for all contro
syst ens.

(3) Detail method of installing insulation and weat her protec tion on
all air pollution control equipment which requires insulation

(4) Detail and specify all major and ancillary air pollution control
equi pnent. Do not require the contractor to design or verify |ocations of
equi pnrent. All required design should be acconplished by the designer

(c) Steam Distribution Systens

(1) Under ground.

a. Draw a plan and sectional view of each manhol e on the
entire job. Mninumscale for these plans and sectional views is 1/2 inch =
1'-0".

b. Detail anchors in manhol es, building entrances, nmanhol e
entrances, flange connections for connecting FRP pipe to steel pipe, and other
required details for a complete installation

c. Detail accumulator and steamtrap val ving arrangenent.

d. Detail road crossings and show where casings are to be used
if top of conduit or FRP pipe has |less than 4' -0" of earth cover

e. Include general notes on draw ngs.

f. A manhol e cover schedul e giving size of manhol e cover pl ates
must be included on the draw ngs.

g. Piping 2 inches and | arger in manhol e detail shall be drawn
with double lines. Piping 1-1/2 inches and smaller in manhol e details shall be
drawmn with single |lines.

(2) Aboveground.

a. Draw plan and el evation views of each road crossing
detailing method of supporting steam and condensate |ines.

b. Detail each type of pipe support, guide and anchor. Show on

plan views and in profile where each type of pipe support, guide and anchor, is
to be used.
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c. Detail enlarged section of condensate |ine at each steam
trap for returning trap discharge into condensate return system

d. Detail structural supports for all steam and condensate
li nes.

e. Include general notes on draw ngs.

(d) Gas Distribution Systens

(1) Detail road crossings if required.
(2) Detail railroad crossings.

(3) Detail each type of valve used. Detail support under val ves.
Detail valve boxes and reinforced concrete slab at the top of the valves.

(4) Plan view, piping schematic, and el evati on nust be drawn of each
gas netering station and pressure regul ating station.

(5) Detail river and/or creek crossings.

(6) Detail and locate flotation anchors on plan views where and if
required

(7) Detail or specify nethod for purging air fromgas lines.
(8) Detail corrosion control test stations.

(9) Detail insulation flange assenbly to electrically isolate
sections of the gas line. Locate the insulation flanges on plan views.

(10) Detail pipe line markers and | ocate them on plan views.

15.7 READY- TO ADVERTI SE (100%

The comments generated concerning the Final design submttal shall be
i ncorporated into the Design Analysis, specifications, and draw ngs before they
are submitted as Ready-to-Advertise

15.8 TECHNI CAL REQUI REMENTS

15.8.1 Boiler Plants

15.8.1.1 Fuel Considerations

The boiler plant shall be designed to produce the required quantity of steam
when using the fuel (s) designated by the designer. Were appropriate, the
desi gner shall solicit chem cal anal yses and heating values of the fuel(s) to
be used fromthe Defense Fuel Supply Agency.
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15.8.1.2 Determning Plant Capacity

(a) For additions to existing plants, the design criteria will normally
dictate the required capacity.

(b) For replacenent of existing plants, the new plant will have the sane
capacity as the existing plant unless otherwi se stated in the criteria.

(c) For new plants, the capacity will be determ ned by data supplied to
t he designer at the tine of design

15.8.1.3 Determning Nunber and Size of Boilers

The number and size of boilers shall be determ ned in accordance with the
gui dance in ETL 1110-3-256, paragraph 1f, "Boiler plants having nultiple
boilers.”

15.8.1.4 Determning Types of Boilers

(a) For light oil and/or gas.

(1) If the boiler output capacity is less than or equal to
10 x 10°% Btuh, use a packaged, firetube, scotch-marine boiler

(2) If the boiler output capacity is greater than 10 x 10° Btuh
use a packaged wat ertube boiler

(b) For heavy oil or heavy oil and gas, packaged watertube boilers are
preferred, but packaged firetube, scotch-nmarine boilers can be considered for
capacities less than 10 x 10° Btuh.

(c) For coal

(1) If the boiler output capacity is less than or equal to 10 x 10°
Bt uh, use a extended water-leg, firetube boiler on a field- erected, firebox-
type base.

(2) If the boiler output capacity is greater than 10 x 10° Btuh, use
a field-erected watertube boiler.

15.8. 1. 5. Boi | er Construction and Perfor mance

Boi |l er construction and performance will be covered by the appropriate CEGS.

15.8.1.6. Conbustion Equi prent, Conbustion Controls, and Conbustion Safety
Controls

Conbusti on equi prent, conbustion controls, and conbustion safety will be
covered by the appropriate CEGS, and the types of controls shall be a listed in
EXH BI T 15-1.

15.8.1.7. Condensate Surge Tank

Condensat e surge tank shall be supplied to receive and store condensate from
the heating system The condensate surge tank shall be sized to store a 20-
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m nute operating supply of condensate at the boiler plant's nmaxi mrum | oad
continuous rating. Al make-up water shall be added to the condensate surge
t ank.

15.8.1.8 Feedwater Heaters

Feedwat er heaters shall be designed in accordance with guidelines found in
TM 810- 15, paragraphs 7.2 and 7. 3.

15.8.1.9 Boiler Water Treatnent

Boi l er water treatnent shoul d be designed according to the guidelines of TM
5-810- 15, paragraph 7.7.

15.8.2 Air Pollution Control Systens

The technical requirenments will be supplied as a supplenent to this Manual for
each specific project.

15.8.3 Steam Di stribution Systens

15.8.3.1 Sizing Steam and Condensate Lines

(a) Steam The steamline will be sized for a maxi numvelocity of 12,000
feet per mnute or a maxi mum pressure drop of 1 psi per 100 feet of line,
whi chever results in the larger pipe dianeter. The mni mum size steamline
that shall be used is 2 inches. The designer may use any suitable charts or
equations in making these calculations as long as they are included in the
desi gn anal ysi s.

(b) Condensate. The condensate line will be sized for a maxi mumvel ocity
of 4 feet per second. Fiberglass-reinforced pipe (FRP) shall not be used. For
steel pipe, a friction coefficient for "old" or "corroded" pipe should be used
The m ni mum si ze steel condensate |line that shall be used is |-1/4 inches. The
desi gner may use any suitable charts or equations in making these cal cul ations
as long as they are included in the design anal ysis.

15.8.3.2. Pi pe Expansion.

The expansion of supply pipes and steel return pipes shall be provided for by
changes in the direction of the run of pipe, or by expansion | oops except
where special instructions are given to use expansion joints. Ofsets and
expansi on | oops shall be properly designed, in accordance with the stress
limts indicated in ANSI Standard B31.1, for the type of pipe specified.

15.8.4 Gas Distribution Systens

15.8.4.1 Sizing Gas Piping

Al gas lines will be sized in accordance with TM 5-848-1; however, the m ninum
size for a service line will be 1 inch.

15.8.4.2 Flotation Anchors

Al gas lines shall be evaluated for the requirenments of flotation anchors.
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Conbustion Control s/ Conbusti on Safety Controls
for Various Fuels and Boiler Qutput Capacities

I
Fuel | Fuel | Fuel |
I I I I
| Heavy G| or | | Boiler Capacity |
Coal | Heavy G| and Gas | Light G| and/or Gas | 10
I I I I
N A | 3-Position Controls | 3-Position Controls |
I I I I
| Automatic Recycling | Automatic Recycling | |
| Combustion Safety | Combustion Safety | 2.5 -
| Controls per FM | Controls per FM | |
| Approval Quide | Approval CQuide |
I I I I
Positioning Controls | Positioning Controls | Positioning Controls |
I I I I
Boiler Limt Controls | Automatic Recycling | Automatic Recycling | 5 - 10
(See CE 301.27) | Combustion Safety | Combustion Safety | |
| Controls per FM | Controls per FM | |
| Approval Quide | Approval CQuide |
I I I I
Positioning Controls | Positioning Controls | Positioning Controls |
I I I I
Boiler Limt Controls | Automatic Recycling | Automatic Recycling | 1 - 14
(See CE 30I.27) | per NFPA 85 | Combustion Safety |
| | Controls per NFPA 85 | |
| Positioning Controls | | 14 - 25
| Automatic Non- | |
| Recycling per NFPA 85| |
I I I I
Positioning Controls | Posi ti oni ng | Posi ti oni ng |
| WG Trim | WG Trim |
Boiler Limt Controls | | | |
| Automatic | Automatic Recycling | 25 - 45
(See CE 30I.27) | Non-Recycling | Combustion Safety | |
| per NFPA 85 | per NFPA 85 |
I I I I
| Metering or Posi - | Metering or Posi - |
Metering Control s | tioning WO, Trim | tioning WO, Trim |
I I I I
Boiler Limt Controls | Automatic Non- | Automatic Non- |
(See CE 301. 27 | Recycling per NFPA 85| Recycling | >45 |
| | Combustion Safety | |
| | Controls per NFPA 85 |
EXH BI T 15-1
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CHAPTER 16
SPECI AL MECHANI CAL SYSTEMS AND EQUI PVENT

16.1 CGENERAL

Specific submttal requirenents contained in this chapter supplenent the
requirements of Chapter 1, titled GENERAL I NSTRUCTIONS. All required
docunents incl udi ng drawi ngs and desi gn analysis shall be in accordance wth
Chapter 2, titled PRESENTATI ON OF DATA. Requirements of this chapter pertain
to the foll owi ng mechani cal systens and equi prent.

Speci al Purpose, Chemi cal, Gas and Process Piping

Di esel Engi nes For CGenerators and Fire Punps

Mat eri al Handl i ng Equi prent

Cranes and Hoi sts

El evators, Dunbwaiters and Escal ators

Vehicle Lifts

Dock Levelers

Conveyors

Truck Scal es

10. Vacuum Punps

11. Door Qperating Mechani sns

12. W©Machine Tool Equi prent

13. Chemical M xers

14. Storage Tanks

15. Petroleum Qs and Lubricant (PO.) Facilities/Autonotive
and Aircraft Fueling Systens

16. Rocket Propellant Storage and Distribution Systens

17. Hydraulic Fluid Power Systens

18. Mechani cal Power Transm ssi on Equi prent

19. Dynanoneters

20. Mobile Boat Hoi st

21. Arresting Systens For Aircraft

22. Pressure Vessels

CoNohwNE

16.2 APPLI CABLE PUBLI CATI ONS

The foll owi ng publications shall be used when preparing plans and
speci fications for special mechanical systens and equi pnent included in this
chapter: (The current edition of all publications shall be used.)

Gener al
AEl Architectural and Engineering Instruction, Design
Criteria
M litary Handbooks
M L- HDBK- 1190 Facility Planning and Design Gui de Noise
TM 5- 805- 4. and vi bration Control for Mechanical Equipnent,

Dated 16 Septenber 1970.

ASME American Soci ety of Mechani cal Engineers -
Codes and St andards.
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ANS|

AVE

API

NFPA

Speci al Purpose, Chenical,

Anerican National Standards Institute
Codes and St andar ds.

American Wl ding Society - Codes and Standards.

Anerican PetroleumliInstitute -
St andar ds and Publ i cati ons.

National Fire Protection Associ ati on- Codes.

Gas, and Process Piping

ANS|

ANS|

/ ASME B31.1

/ ASME B31. 3

TM 5-810-7/

AFM

88-12, Chap. 4

Cranes and Hoi sts

CMAA No. 70
CMAA No. 74
HM - 100
MVA
El evat ors
ANSI . ASME Al17.1
Vehicle Lifts
CE-R-10.3

St or age Tanks

TM 5- 848-2

AFM

M L-

API

85-16

HDBK- 1022

St andard 620

Power Pi pi ng.
Chem cal Pl ant and Petrol eum Refi ner Piping.

H gh- Pressure and Cryogeni c Gas Systens

Crane Manuf acturers Associ ati on of Anerica
Speci fication for Electric Overhead Traveling
Cr anes.

Crane Manufacturers Association of America
Specification for Top Running Single G rder

El ectric Overhead Traveling Cranes.

Hoi st Manufacturers Institute Specifications
for Electric Wre Rope Hoi st.

Monor ai | Manufacturers Associ ati on

Speci fication for Underhung Cranes and
Monorail Systens.

"Safety Code for Elevators and Escal ators. "

"Mbtor Vehicle Lifts."

Handl i ng of Aircraft and Autonotive Fuel s

Mai nt enance of Permanently Installed Petrol eum
St orage and Di spensi ng Systens.

Petrol eum Fuel Facilities.

Recommended Rul es for Design and Construction
of Large, Wl ded, Low-Pressure Storage Tanks.
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APl St andard 650 Wl ded Steel Tanks for QG Storage.

APl Publication 1605 Install ati on of Underground Petrol eum St orage
Syst ens.

NFPA- 30 Fl ammabl e and Combusti bl e Li qui d Code.

APl Standard 653 Tank | nspection, Repair, Alteration, and

Reconstructi on.

Autonotive and Aircraft Fueling Systens/Petroleum GO ls and
Lubricant (PQL) Facilities

TM 5- 848-2 Handl i ng of Aircraft and Autonotive Fuel s.
FM 10- 68 Aircraft Refueling.
AFM 85- 16 Mai nt enance of Permanently Installed
Petrol eum St orage and Di spensi ng Systens.
M L- HDBK- 1022 Petrol eum Fuel Facilities.
CEGS- 11140 Fuel ing System for Mdtor Vehicles,
Service Station Type.
ANSI / ASME B31.1 Power Pi pi ng.
ANSI / ASME B31. 3 Chem cal Pl ant and Petrol eum Refi nery Pi pi ng.
NFPA- 30 Fl ammabl e and Combusti bl e Li qui d Code.

Rocket Propell ant/Unconventional Fuel Storage and Distribution
Syst ens

AFM 91-13 Mai nt enance of Permanently Installed Storage
and Di spensing Systens for Unconventional Fuels.

AFM 161- 30 Chem cal Rocket/Propellant Hazards.

AFSC DHL1- 6 System Safety (Air Force System Conmand).

Hydraulic Fluid Power System

NFPA Nati onal Fluid Power Associ ation Standards.

ANS|I 93.1 thru 93.69 Anerican National Standards Institute
Fl ui d Power Standards.

Mechani cal Power Transm ssi on Equi pnent

SAE Soci ety of Autonotive Engi neers Standards.
AGVA Anerican Gear Manufacturers Associ ation
St andar ds.
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Pressure Vessel s

ANS| / ASVME BPV-VI | | Boi | er and Pressur e Vessel Code Section VIII,
Pressure Vessel s.

ANSI / ASVME BPV-1 X Boi | er and Pressure Vessel Code Section | X
Vel di ng and Brazing Qualifications

ANS| . ASME BPV- X Boi | er and Pressure Vessel Code Section X
Fi berglass - Reinforced Plastic Pressure
Pressure Vessel s.

ANSI / ASME B31.1 Power Pi pi ng.

Speci fi cati ons

Speci fications are updated on a regular basis. Instructions on retrieving
CEGS Specifications are covered in Chapter 3, SPEC FlI CATI ONS.

16.3 PRQJECT DEFINITION (10-15%

16.3.1 General Considerations

At the Project Definition phase the designer nmust define the custoner's
requirements and confirmthat they can be net within the project's
constraints. To that end, a conprehensive interface with the customer is
required generally through a charrette or other previously approved data

gat hering process. The primary purpose of the design process at this stage
is to gather any information fromthe customer that woul d be necessary in the
design of the facility. Al so, the design preferences of the customer should
be obtained for conpliance if possible.

The general nechani cal systemtypes and purpose along with an order-of -
magni tude of maj or equi pnent sizes will be estimated at the Project
Definition phase for the purpose paranetric cost estimte and required
mechani cal spaces.

16.3.2 Project Definition Narrative

The Project Definition narrative shall include, but not be limted to, the
following itens as applicable:

(a) List all references used in the Project Definition design including
Cover nment desi gn docunents, industry standards, safety manuals, criteria
given to designer at the charrette or predesign neeting.

(b) Explain proposed type of the mechani cal system

(c) Describe any denolition required.

(d) List any environmental concerns and actions to be taken to address
t hem

(e) Decribe proposed construction planning of nmechani cal sy stemfor
alteration/nodification project.
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16.4 CONCEPT DESI GN (30-35%

16.4.1 Concept Design Analysis

The followi ng specific itens shall be included where applicable.

(a) A list of all special nechanical systenms and equi prent in the
pr oj ect .

(b) Alist of criteria furnished by the OCE, and the codes, docunents,
and design conditions used. Reference to any authorized waiver of these
criteria or codes.

(c) Logic establishing the need for the system A life-cycle cost
estimate for all systens considered and a statenent of justification for
sel ection of the final system

(d) Prelimnary sizes of equipment, piping, and space required for the
equi pnrent and di stribution methods sel ect ed.

(e) A description of the proposed control system

(f) Description, approximte capacity, and |ocation of any speci al
nmechani cal equi pment such as el evators, cranes, lifts, etc.

(g) Description of the various types and quantities (supported by
cal cul ati ons as applicable) of POL products and their associated unl oadi ng,
storage, and di spensi ng systens.

(h) Phasing.

16.4.2 Concept Design Draw ngs

The followi ng specific itens shall be shown where applicable.

(a) Flow diagranms of all systems proposed. These diagrans shall be an
accurate schematic representation of the system show ng all proposed
equi pnent, piping, control valves, and primary control loops. In addition
the drawi ngs shall indicate approxi mate capacities of equipnent, flow rates
in mains, branches, and outlets, direction of slope for pipe, and shall
identify the |location of equi pnment by building and room

(b) Plans that are sufficiently conplete to show the | ocation and

general arrangenment of nechani cal equi pment and maj or piping. Piping may be
shown with single |lines.

16.5 | NTERI M DESI GN (50- 60%

16.5.1 Interim Design Analysis

The Interim Design Analysis shall include all itens in the Concept Design
Anal ysi s and any necessary revisions. In addition, the foll ow ng specific
items shall be included when applicable:
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(a) Detailed calculations for sizing equi prent, engines, tanks, piping,
control valves, punps, cylinders, gears, etc.

(b) Detailed |logic diagranms for control schenes used.

(c) Any other information or conputation required to verify that the
design conplies with the design criteria, codes, and standards, and is
satisfactory for the intended purposes.

16.5.2 Interim Design Draw ngs

The followi ng specific itens shall be shown when applicabl e:

16.5.2.1 Flow D agrans of Al Systens

These di agrans shall show all of the information given on the Concept
drawi ngs, but in greater detail. The diagrans shall include equi prent
capacities and power requirenments, all piping sizes with flowrates

i ndicated, all valves, piping specialties, instrumentation, and control
devi ces.

16.5.2.2 Plans and Sections

Layouts and details of the final version of the proposed system show ng
| ocati on, arrangenent, capacity and space requirements of all equi pnment plus
size, elevations, supports, product identification and direction of flow for

al | piping.
16.5.2.3 Equi prent

The draw ngs shall include space for rating data in tabular formfor all
items of equipnent, with space reserved for designating the nmanufacturer and
the nodel nunber, in anticipation of as-built drawings. Prelimnary rating
data shall be submitted for all itens of equipnment even though it is not
mandatory that it be inserted in the equi pnent schedule at this stage.

Equi pnent schedul es shall be conpleted when final rating data are established
but not later than the Final Review subm ssion. Since equi pnent roons, pads,
and pits represent the nost congested areas for both equi pment and pi ping,
the foll owi ng guidelines should be foll owed when draw ngs are bei ng prepared.

(a) Single-line piping |ayouts are not sufficient to adequately plan
maj or installations and to check for interference.

(b) Only pipe 2-1/2 inches and smaller may be shown to scal e by
single-line | ayouts and synbol s.

(c) Al pipe 3 inches and | arger shall be shown to scale by double-Iline
| ayout .

(d) Al pipe fittings and accessories for pipe 3 inches and | arger
shall be drawn to scale.

(e) Al fittings shall be drawn to scal e using double-line | ayouts.

(f) Al equipnent shall be outlined to scale, and nai ntenance or
renoval space shall be indicated
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(g) Renoval, replacenent, or noving space must be considered for the
| argest and heavi est equi prent when a drawi ng i s nmade.

(h) Conpl ete, dinensioned, engineering drawings shall be prepared for
all items in this section.

(i) In plans, sections, and details these sane rules shall apply.

16.6 FINAL DESI GN (Unrevi ewed 100%

The design analysis and the draw ngs submitted shall be conplete. A section
of technical specifications is required for each mechani cal systemor piece
of equi pnent covered in this chapter.

16. 7 READY- TO ADVERTI SE (1 00%

The coments generated concerning the Final design submttal shall be
answered and incorporated in the docunents before they are submtted as
Ready-t o- Adverti se.

16.8 TECHNI CAL REQUI REMENTS

(a) The rotational speed of punps shall not exceed |, 800 rpm

(b) The follow ng technical requirenents pertain to piping systens.
Techni cal requirements for other special purpose equipment will be provided
as required for each project.
16.8.1 Expansion

16.8.1.1 Tenperature Ranges

VWhen designing the flexibility of the piping system full consideration shal
be given to the maxi mum and m ni mum tenperatures to which the line will be
exposed. This shall include not only environmental tenperatures but also
tenmperatures of cleaning processes such as steam or vapor. Anple provision
shall be made for temperature ranges and shall be conpletely covered by the
Design Analysis. Generally, where expansion of piping will be absorbed by
utilizing the inherent flexibility of the piping or by providi ng expansion

| oops and bends, the pipe expansion stresses shall be calculated by a
standard nmethod used in industry such as the Tube Turn, Blaw Knox, Ginnell,
or M W Kell ogg nethods.

16.8.1.2 Piping Alignnent

The horizontal and vertical alignment of the piping shall be carefully

pl anned to utilize the inherent flexi bility of the pipe to absorb expansion
ostructions such as road crossings, which may occur in the route of the

pi pi ng, shall be given due consideration

16.8.2 Supports

Supports for aboveground piping shall be designed with full allowances for
t he novenment and forces devel oped by the piping, either during cleaning,
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operation, testing or shock |oading, whichever is the nmost severe condition,
and shall be of anple strength to withstand the forces devel oped by the

pi ping. Al supports shall be designed to allow free novenment of the piping
during expansion and to adequately guide the Iine without binding it.

Support design shall be stock or production parts, provided they conformto
the requirements of design | oads and are commonly used in good engi neering
practice. Accurate stress and wei ght bal ance cal cul ati ons shall be made to
determ ne forces and nmonents at each support point, anchor, and equi pnent
connection. Vibration and shock | oads shall be exam ned in detail and

accomodat ed. Pi pe supports shall be designed in accordance wth NMSS-SP-
+ .

16.8.3 Anchors

Al'l pipe anchors shall be designed to conpletely w thstand the nmaxi num forces
devel oped by the pipe systemduring the nost severe condition of operation
ei ther during regular operation, testing, shock |oading, or cleaning. Al
anchors shall be of ample design and shall be proportioned to not |ess than
twi ce the section nodulus of the pipe. Design calculations for anchors shal
be a part of the design analysis and should show all forces, assunptions,
soil bearing values, etc. Wen it is necessary to use a bellows -type
expansi on device, anchors and supports shall be designed to take the ful
pressure thrust at the highest pressure to which the line will be subjected,
either in normal operation or during the pressure testing, whichever is the
nost severe condition.

16.8.4 Pi pi ng Conponent s

Conponents such as val ves, strainers, gages, and other devices shall be
specified in detail with pressure or tenperature rating, size, capacity,
pressure and tenperature ranges, test pressures, and materials called out.

16.8.5 Piping Materials

The options on materials for the piping systens shall be furnished as part of
the design criteria. Interface locations for optional pipe material shall be
detail ed on the draw ngs.

16.8.6 Welding Qualifications

Wl di ng shall be in accordance with the ASME Boil er and Pressure Vessel Code,
ANSI / ASME B31.1 Power Piping Code; ANSI/ASME B31.3, Chemical Plant and
Petrol eum Refi nery Piping Code; or the American Wl ding Society Standards.
Requi rements for wel ding procedure, welding operator, and wel der
qualification and identification shall be specified; no unqualified
procedure or wel der shall be used. Detailed requirements for welding shal

be specified.

16.8.7 Protective Coatings and I nsul ation

Protective coating for both aboveground and underground piping shall be
specified with appropriate test procedures.

16.8.8 Sei sm c Design.

Design shall conformto the requirenments of the Seismc Zone in which the
construction is | ocated.
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16.8.9 Drai nage and Sectionali zing

Al'l conditions of operation of the systemshall be taken into consideration
when designing the drainage points and sectionalizing. |If a systemis to be
cleaned in place, the line shall be capable of being divided into short
sections for ease of cleaning without having to cut the piping. Drains shal
be located at all low points, and if they are to be used for cleaning or
flushing, they will be of a size |large enough to assure adequate flow of

cl eani ng agents and ri nses.

16.8.10 d eaning

The details of the cleaning processes and the nunber and | ocation of

cl eani ngs shall be specified. The specification shall call out the degree of
i nspection and shall require the use of approved cleaning facilities.
Det ai | ed cl eani ng procedures shall be required of the contractor prior to

cl eani ng any piping. Shop cleaned pi pe or components cl eaned off the job
will be required to be seal ed agai nst contam nation with a substantia
sealing method which will endure, without failure, the rigors of shipnent,
handl i ng, and storage.

16.8.11 Testing and | nspection

16.8.11.1 Ceneral Requirements

Met hods and degree of cleanliness and wel ding i nspection shall be specified
Ceneral ly, welding inspections shall consist of visual and radiographic or
ot her nondestructive inspection. The nethod of testing and the standards by
which they will be judged shall be indicated.

16.8.11.2 Detailed Test Procedures

Detail ed test procedures shall be required for pressure, |eak and
operational /performance tests of all piping systenms. Al test requirenents
shall be specified in detail. |In particular, for pressure testing, specify
type of medium pressure and duration of tests. For operational or
performance tests, all aspects and nodes shall be described using val ve
settings, pressures, flow rates, nmediuns and tenperatures. Each test
procedure shall specify the nunber of repeti tions required and the corrective
action to be taken. Performance tests for individual conponents of piping
systens (i.e., punps, valves, neters, filters, strainers, flow and pressure
nmoni toring equi pment, etc.) shall require certification fromthe
manuf act ur er.

16.8.12 Piping Identification

Requirements for piping identification shall be included in al
speci fications.

16.8.13 POL Facilities

POL facilities shall be designed in accordance with AEl, Design Criteria, TM
5-848-2, and M L-HDBK-1022. Fuel oil supply shall be from an independent
source for diesel driven enmergency generators and fire punps.
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16.8.14 Installation

Detailed installation procedures for piping of different material shall be
given in the respective specification and shown to scale on the draw ngs. The
procedures shall include excavation, trenching, backfill for underground

pi pi ng, sleeves for pipes, protective casings, joint preparation and details
for laying pi pe under | oaded surfaces.

16.8.15 Engi ne- Generators

Di esel engi ne-generators shall be designed in accordance with instructions
given in applicable Guide Specification and the applicable portions of this
text.

16.8.15.1 Facilities for Engi ne-Cenerators

Engi ne- generator buil dings or roons designed for engi ne-generator
installation shall be designed to support the unit with the foll ow ng:

(a). Sufficient cooling and combustion air supply and exhaust.

(b). Correct air flow patterns to optim ze cooling of both generator
and engi ne.

(c). Door width and height to allow installation and renoval of sets.

(d). Floor space for starting batteries, charger, and working space
around the set, fuel oil supply and return piping trenches, day tank
el ectrical equipnent, etc.

(e). Height of building to accomvpdat e di esel engi ne, exhaust pipe,
muf fl er and insulation. Materials should be selected for exterior piping to
resist rusting, corrosion to prevent discoloration of the building exterior.

(f). Size of building roof fram ng to accomodate suspension or
installation of engi ne exhaust system Materials should be selected for
exterior piping to resist rusting, corrosion, to prevent discoloration of the
bui I di ng exterior.

(g). Sufficient inside building tenperature for engine to be maintained
with jacket water heaters at required starting tenperature.

A scaled drawing is required for all diesel -generator sets and shall show
each set and the above-nenti oned appurtenances.

16.8.16 Cranes and Hoi sts

16.8.16.1 Hoists

Hoi sts shall be shown on the drawings in both plan and el evation. The
following itens shall be shown to scal e and di nensi oned on the draw ngs:

1. Length, size and |ocation of nonorail
2. Location, degree and radius of all monorail curves.

3. Location of all nobnorail track sw tches.
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4. M ni mum accept abl e hook height; i.e., distance from finished
floor to saddl e of hoist hook in raised position

These itens can be shown on architectural, structural or on a separate
nmechani cal drawing. |If additional specifications are required, recognized
st andards, HML-100 and MVA Specifications, for exanple, shall be used

16.8.16.2 Overhead Traveling Cranes

A crane clearance diagramis required for all overhead traveling cranes. The
required Iimts of crane hook travel in both plan and el evation and the

di mensi ons of an envel ope reserved for installation of the crane shall be
shown on the drawi ng. For envel ope di nensi ons, an overhead cl earance of 3

i nches above the high point of the crane is satisfactory. Between the crane
and the side walls of the building, a clearance of 4 to 6 inches is adequate.
Details of special features, such as pickup beans, control outriggers,

speci al hooks, trolleys, hoist, end trucks, etc., shall also be shown on this
dr awi ng.

16.8.16.3 Special Hoists and Cranes

Speci al hoists and cranes that are not monorail or over head traveling type
shall be treated as special designs. Design requirenents for these specia
cranes shall be requested through Project Managenent to the appropriate
techni cal section at or before the predesign conference.

16.8.17 Equi prent Foundati ons

16.8.17.1 Foundations for engine or gas turbine-driven generators,etc.

Rei nforced concrete foundations for engine or gas turbine-driven generators,
punps, conpressors, etc., shall be designed to have a nass twi ce as |large as
t he equi pment to be mounted on the foundation. This is a mninm

requi rement. Foundations for other equi pment and special applications will be
gi ven individual consideration for stabil ity, conpression, tension and

vi bration and be addressed in the design analysis. Foundations for equi pnent
t hat produces excessive or damaging vibration shall be isolated from buil ding
floor slabs or surrounding construction. Foundations for equi pnment that does
not produce vibration shall be constructed in the same nmonolith with
surroundi ng construction or be designed as an integral second pour to
surroundi ng construction

16.8.17.2 Reinforced concrete foundations for horizontal under ground fue
t anks

Rei nforced concrete foundations for horizontal under ground fuel tanks and
waste oil tanks shall be sized to prevent buoyancy when an enpty tank is
conpletely subnerged in water. Reinforced concrete foundations for vertica
under ground or sem buried and nounded-over fuel tanks shall be designed on an
i ndi vidual basis with consideration given to soil bearing | oads, ground water
el evations, structural support and connection of tank to foundation

Hori zontal tanks shall be provided with sufficient straps or ties to fasten
the tank to the foundation. All straps and ties used to secure tanks to
foundations shall be connected to enbedded nenbers. Al netal used for
securing tanks to foundations shall be given a protective coating to arrest
corrosi on and provi de cathodi c protection
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16.8.17.3 Anchor Bolts

Anchor bolts which are used to connect equi pment to concrete foundations
shall be located by tenplate or other appropriate nethods for the equi pnent
supplied. Al anchor bolts shall be appropriately |ocated and the concrete
pl aced around the anchor bolts during the construction of the foundation
Anchor bolts shall be designed to transfer all tension forces into the
concrete when equi prent is connected to foundations.

16.8.18 Storage Tanks for Petroleum QG ls, and Lubricants

Tanks shall be vertical or horizontal and either aboveground or underground.
For tanks with a volune of 40,000 gallons or |ess, preference shall be given
to tanks of the shop-fabricated horizontal type. Tanks with volumes |arger

t han 40,000 gallons shall be aboveground, vertical, fixed-roof with floating
pan, as required by project criteria.

16.8.18.1 Aboveground Tanks (Arny)

Tanks shall be designed in accordance with TMb-848-2, the |latest editions of
APl - 650 and NFPA-30. Tanks to be rehabilitated or nodified shall be in
accordance with APl -653. Al aboveground tanks shall have spill age

contai nment di kes.

16.8.18.2 Aboveground Tanks (Air Force)

Tanks shall be designed in accordance with M L-HDBK-1022, and the | atest
editions of API-650 and NFPA-30. All aboveground tanks shall have spillage
contai nment di kes.

16.8.18.3 Underground Tanks (Arny)

Tanks shall be designed in accordance with TM-5-848-2, Standard Draw ngs and
NFPA-30. Tanks with volurmes of 40,000 gallons or |ess shall be double-wall,
hori zontal and suitable for underground installation. Tanks shall be either
of fiberglass reinforced plastic construction or of steel construction

Steel tanks shall be coal tar or epoxy coated and provided with a cathodic
protection systemor coated with glass fiber -reinforced pol yester resin
coating. All storage tanks shall be nonitored by a | eak detection system
The | eak detection systemshall indicate, by an audi ble alarm and indicator
lights, the occurrence of a leak in any part of either tank shell. The
system shall be of the electronic nonitoring, pressure nonitoring, vacuum
monitoring, or liquid nonitoring type. Gbservation wells shall be provided
in areas of seasonal high groundwater where the tank is anchored in the
groundwat er during normal operation. The wells may enpl oy any of the types
of leak detectors mentioned above to provide continuous nonitoring. Al
observation wells shall be clearly identified and provided wi th | ocking

devi ces. Tanks with volunmes of nore than 40,000 gall ons shall be vertical
and field erected unless otherw se authorized.

16.8.18.4 Underground Tanks (Air Force)

Tanks shall be designed in accordance with M L-HDBK-1022 and NFPA-30. Tanks
wi th vol unes of 40,000 gallons or |ess shall be double-wall, horizontal and
sui tabl e for underground installation. Tanks shall be either of fiberglass
reinforced plastic construction or of steel construction. Steel tanks shall
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be coal tar or epoxy coated and provided with a cathodic protection system or
coated with gl ass Fiber-reinforced polyester resin coating. Al storage
tanks shall be nmonitored by a | eak detection system The |eak detection
system shall indicate, by an audible alarmand indicator lights, the
occurrence of a leak in any part of either tank shell. The systemshall be
of the electronic nonitoring, pressure nonitoring, vacuum nonitoring, or
liquid nmonitoring type. Cbservation wells shall be provided in areas of
seasonal high groundwater where the tank is anchored in the groundwater
during normal operation. The wells may enploy any of the types of |eak
detectors nentioned above to provide continuous monitoring. All observation
wells shall be clearly identified and provided with | ocking devices. For
tanks with volumes of nore than 40,000 gallons, preference shall be given to
vertical aboveground field erected unless otherw se authori zed.

16.8.19 Test and Acceptance of Special Mechani cal Systens and Equi pnent

Test plans for each special nechanical system and the designer as a part of
the applicabl e technical specification shall provide piece of equipnment. The
test plan shall contain a description of measurabl e paranmeters, required
data, pass/fail criteria, repetitions of each test, accuracy’s, calibration
requi rements, nethod of analysis, test report formats, and required
docunentation for approval. Test plans shall require denonstration of
operational capabilities at normal operating conditions and at test
conditions. Action required and responsibility to adjust, repair, alter or
repl ace each speci al nechanical systemor piece of equipnent, if test results
show devi ati on fromthe construction contract requirenments, shall be included
inthe test plans. The responsibilities of the construction contractor to
devel op, submt for approval, and performdetail test procedures that reflect
requi rements of each test plan shall be clearly defined.
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CHAPTER 17

ELECTRI CAL AND ELECTRONI C SYSTEMS

17.1 CGENERAL
17.1.1 Scope

Thi s chapter gives general guidelines for the preparation of draw ngs,

speci fications, and design analysis as related to power, lighting, grounding,

and electronic systens. Specific submittal requirements in this chapter

suppl emrent the requirenents of Chapter 1, GENERAL I NSTRUCTIONS. All required
docunents, including drawi ngs and design anal ysis, shall be in accordance with
Chapter 2, PRESENTATI ON OF DATA.

17.1.2 Design Submttals

The foll owi ng subm ttal guidelines have been devel oped for the nost comon
projects such as a building or buildings and m nor exterior electrical design.
Projects which require extensive exterior electrical work and projects with
conplicated or highly-technical interior electrical work will have speci al
submittal requirements devel oped for that project.

The requirements shall be defined, devel oped and agreed upon at the predesign
conference and will become part of the contract.

Design submittals will be reviewed for general compliance with criteria. Sone
detail ed checks will be made. Conplete and i ndependent checking of the design
shoul d be acconplished by the designer. The designer is fully responsible for
t he design. The design should be conplete and accurate. It should be

t horoughly checked for errors, conflicts (both within and between

di sciplines), and proprietary requirements. No proprietary restrictions may
be included in the contract unless specifically authorized.

17.2 APPLI CABLE PUBLI CATI ONS

17.2.1 American National Standard Institute (ANSI)

ANSI - C2 National Electrical Safety Code

17.2.2 Institute of Electrical and El ectroni c Engi neers

| EEE 142 Recommended Practice for Gounding of Industrial and
Conmrer ci al Power Systens.

17.2.3 Instrunment Society of Anerica (|SA

| SA 55.1 I nstrunentation Synbols and Identification
| SA 55.2 Bi nary Logic D agrans for Process Qperations

17.2.4 National Fire Protection Association ( NFPA)

NFPA 70 Nati onal Electrical Code (Latest Issue)

NFPA 70E ( CSHA) El ectrical Safety Requirements for Enpl oyee Workpl aces
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NFPA 72

NFPA 90A

NFPA 101

NFPS 170

Nati onal Fire Al arm Code

Installation of Air Conditioning and Ventilating
Systens

Safety to Life fromFire in Buildings and Structures

Fire Safety Synbols

17.2.5 National Association of Corrosion Engi neers

NACE RP0169

NACE RP0188

NACE RP0285

NACE RP0286

17.2.6 National Electri

(Rev 1992) Recommended Practice. Control of External
Corrosi on on Underground or Subrerged Metallic Piping
Systens

St andard Recommended Pr actice Discontinuity (Holiday)
Testing of Protective Coatings

Recommended Practice. Control of External Corrosion
on Metallic Buried, Partially Buried, or Subnerged
Metal lic Liquid Storage Systens

Recommended Practice. The Electrical |solation of
Cat hodi cally Protected Pipelines.

cal Manufacturers Associ ation ( NEMA)

NEMA E1 13

Pul se Initiators for Watthour and Ot her Integrating
Met er s

17.2.7 Mlitary Handbooks

M L HDBK 419A

ML HDBK 1190

ML HDBK 1191

M L HDBK 1008C

17.2.8 Techni cal Manual

M litary Handbook G ounding, Bonding and Shiel ding for
El ectronic Equipment’s and facilities

M litary Handbook for Facility Planning and Design
Qui de

M litary Handbook for Medi cal and Dental Treatnent
Facilities, Design and Construction Criteria Quide

Fire Protection for Facilities

S

TM 5-809-10

T™M 5-809-11

T™M 5-8I1 -1
TM 5-8I1-2

TM 5-8I1-3

Seismc Design for Building

Design Criteria for Facilities in Areas Subject to
Typhoons and Hurri canes

El ectric Power Supply and Distribution
El ectrical Design: Interior Electrical Systens

El ectrical Design: Lightning and Static Electricity
Protection
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T™M 5-811-7 Cat hodi c Protection
TM 5-811-14 Coor di nat ed Power System Protection

17.2.9 M scel |l aneous Ref erences

AEl Architectural and Engi neering Instructions, Design
Criteria

ER 1110- 345- 700 Desi gn Anal yses, Chapter 1
AMCR 385-100 Saf ety Manual

ETL 1110-3-403 El ectrical Power Systenms for Non-Linear Loads

ETL 87-9 Prewiring

ETL 91-6 Cat hodi c Protection

ETL 96-1 fire Protection Criteria - New Aircraft Facilities

STD 40- 06- 04 Lighting Fixtures, Standard Detail No. 40-06-04
(http://ww. hnd. usace. arny. nm | /techi nfo/index. htn

STD 40- 06- 05 Arny Aviation Lighting Fixtures, Standard Detail No.
40- 06- 05

CFR 28 Part 36 Nondi scrim nation on the Basis of Disability of by
Publ i c Accommodation and in Conmercial Facilities,
Final Edition (ADA)

FED- STD- 795 Uni form Federal Accessibility Standards

AFM 85-5 Mai nt enance and Operation of Cathodic Protection
Systens

AFM 91- 24 Ener gy Managenent and Control Systens (UMCS (EMCS)'s)

17.2.10 Oher Publications and Code Conpli ance

In addition to the codes and standards |isted above, all electrical work shall
conply with the applicable requirements of the |latest edition of the standards
of the National Electrical Manufacturer's Association (NEMA); Insul ated Power
Cabl e Engi neer's Association (1 PCEA); and all applicable federal, state, city,
and | ocal codes, regul ations, ordinances, publications and nanuals. The
Underwiter’s Laboratory (UL) or a simlar testing | aboratory acceptable to
CCE shall list all new manufactured equi pnent. Wen codes conflict, the nore
stringent standard shall govern.

17.2.11 Quide Specifications

Speci fications are updated on a regular basis. Instructions on retrieving
CEGS Specifications are covered in Chapter 3, SPEC FlI CATI ONS.
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17.3 PROIJECT DEFIN TION (10% 15%

The Preconcept Design Analysis shall include the requirenents stated bel ow and
shall include all data and any calculations (if required) to support design
deci sions and estimates at this stage of design. The analysis shal

i ncorporate specific criteria furnished and conference minutes of all systens
consi dered. The analysis shall include the foll ow ng:

17.3.1 Interior Electrical System Design Analysis Narrative

(1) Provide brief description of the Electrical Characteristics (phase
vol tage and nunber of wires) for electrical systen(s). Justification for the
type of system proposed (Econom cal or Special Condition).

(2) Provide brief description of the lighting system(s) to be used for
maj or areas.

(3) State type of wiring system such as rigid or internedi ate conduit,
electrical netallic tubing, nonnetallic sheathed cable, etc., which will be
used.

(4) Provide a paragraph describing special itenms of design, such as
equi pnent, handi capped and seismic requirenments, etc.; include description and
| ocati on.

(5) dearly define and conpletely indicate any and all hazardous areas
with the applicable class, group, division, and suitable operating tenperature
as defined in the National Electrical Code. Do not attenpt to “design around”
t he hazardous areas in lieu of designating the areas. State source of
criteria, such as Safety O ficer or sone other recognized official. Include
docunentation of the source of the criteria.

(6) Indicate if a lightning protection systemw |l be required; if
none, so state. (Reference TM 5-811-3 and AMCR 385-100)

(7) Provide brief description of the grounding systemto be installed.
If a counter poise, grid, EM shielding requirenments, etc., is to be utilized,
state standards to be used.

(8) List Corps of Engineers' Q@uide Specifications that will be used.
The desi gner shall obtain the appropriate guide specifications and use them
for design gui dance.

(9) Provide a firmstatement that no brand names or proprietary itens
will be used in final plans and specifications.

(10) Indicate if electrical metering equi prent to be provided. |If
facility has an UMCS (EMCS) System address nethod to provide signals to
master station.

(11) Provide a statenent that no duct or liquid piping shall pass over

el ectrical equiprment in accordance with NEC 384 and as anended el sewhere in
this manual. See Exhibit 17-3.
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17.3.2 Interior Electronic Systens Design Analysis Narrative

(1) Where additions or alterations to existing systens are to be nade,
verify that the systens are expandabl e and can accommobdate the additions or
alterations. Provide a description of all proposed additions and alterations
to each system

(2) Provide a descriptive narrative of all electronic systens that are
required for project. A list of some of the possible electronic conmponents
and/ or systems that may be required on a given project are as foll ows:

(a) Tel ecomunication/Data Systens
(b) Fire Detection and Al arm System
(c) Fire Suppression System Controls
(d) Cathodic Protection

(e) Special Gounding Systens

(f) Public Address Systens

(g) Security Systens

(3) Define any hazardous areas (as defined in the National Electrica
Code) and indicate the type of equi pment proposed for use in such areas.

(4) List the specifications that will be used.

17.3.3 Exterior Electrical Distribution System Design Analysis Narrative

(1) Make a statenent, with docunentation, that the primary supply is
adequate to support the added load. |If the prinmary source is inadequate,
state measures proposed to correct the deficiency in the design

(2) Provide brief description of the electrical characteristics of
power supply fromthe service point to the main service equi prent (voltage,
phase, nunber, and size of conductors).

(3) Provide brief description of the conductor type(s), such as copper
or alum num and the proposed areas of use and a justification for the choice
made.

(4) Provide brief description of the standards of design, such as
physi cal characteristics of overhead and/or underground circuits. |If
underground, state the basis for the selection. Reference applicable
concl usi ons and/or cal cul ations(if necessary). State short circuit current
avail able at project site and state the source of this data

(5) A statement will be included describing all exterior lighting, with
handi capped features if required.

(6) List Specifications that will be used. The designer shall obtain
the specifications |isted and use themas design criteria.

(7) Include a statenent that no brand nanes or proprietary itens wll
be used in the final plans and specifications.
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17.3.4 Exterior Electronic System Design Analysis Narrative

(1) Provide a statenent describing the extent of any exterior work such
as tel ephone lines, duct banks, etc., outside of 5 feet fromthe building
line. Provide brief description of the standards of design

(2) Provide the name of the licensed Corrosion Engi neer or NACE
Specialist. Provide the follow ng for cathodic protection systens:

(a) Cdearly define areas of structures or conponents in soil or
water to be protected.

(b) Type system reconmended, conparison of systens, and cost
estimate showi ng all equi pnent alternatives.

(3) List the specifications that will be used.

17.4 CONCEPT DESI GN (30% 35%

The Concept Design Anal ysis shall include the requirenents stated bel ow and
shall include all data and cal cul ations to support design decisions and
estimates at this stage of design. The analysis shall incorporate specific

criteria furnished and conference mnutes of all systens considered. The
anal ysis shall include the foll ow ng:

17.4.1 Interior Electrical System Design Analysis Narrative

(1) Indicate Electrical Characteristics (phase voltage and nunber of
wires) for electrical system Justification for the type of system proposed
(Econoni cal or Special Condition).

(2) Provide brief description of the lighting systen(s) to be used for
maj or areas and referencing calculations. Also include tabul ation, show ng
the foll ow ng:

(a) Room nane, and nunber.

(b) Lighting intensity for each room (State design basis such as
|.E.S., Definitive Drawi ngs, etc.)

(c) Type of fixture, either by Standard Draw ng Nunmber 40 -06-04 or,
if not applicable, include three (3) manufacturers' catal og cut
sheets of each fixture type

(3) State type of wiring system such as rigid or internedi ate conduit,
electrical netallic tubing, nonnetallic sheathed cable, etc., and |l ocation of
pr oposed use.

(4) Provide a paragraph describing special itenms of design, such as
equi pnent, receptacl es, handi capped and seismc requirenents, etc.; include
description and |l ocation. Reference pertinent NEVMA or any recogni zed
standards to identify type receptacl es sel ected.

(5) dearly define and conpletely indicate any and all hazardous areas
with the applicable class, group, division, and suitable operating tenperature
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as defined in the National Electrical Code. Do not attenpt to “design around”
t he hazardous areas in lieu of designating the areas. State source of
criteria, such as Safety O ficer or sone other recognized official. Include
docunentation of the source of the criteria.

(6) Describe lightning protection system if none, so state.
(Reference TM 5-811-3 and AMCR 385-100)

(7) Describe grounding systemto be installed. |If a counter poise,
grid, EM shielding requirements, etc., is to be used, state standards to be
used in design cal cul ations.

(8) Describe basic characteristics of panel boards, protective devices,
swi tchgear, notor control centers or other nmajor equipnment to be provided.
Short circuit and voltage drop cal cul ati ons nust be included to the service.

I ndi cate equi pment interrupting rating and short circuit withstand current,
and include the source of this information. Evidence shall be included to
support that the equi pnent is manufactured or can be manufactured and supplied
by at least three reliable manufacturers and that the space is adequate for

t he equi prent havi ng the greatest dinensions.

(9) List Corps of Engineers' Q@uide Specifications that will be used.
Use Mobil e CGuide Specifications where available. The designer shall obtain
t he appropriate gui de specifications and use them for design gui dance.

(10) Provide a firmstatenent that no brand nanes or proprietary itens
will be used in final plans and specifications.

(11) Describe electrical netering equi pnment to be provided. |If
facility has an UMCS (EMCS) System address nethod to provide signals to
master station.

(12) Provide a statement that no duct or liquid piping shall pass over
el ectrical equiprment in accordance with NEC 384 and as anended el sewhere in
this manual. See Exhibit 17-3.

17.4.2 Interior Electronic Systens Design Analysis Narrative

(1) Where additions or alterations to existing systens are to be nade,
verify that the systens are expandabl e and can accommobdate the additions or
alterations. Provide a description of all proposed additions and alterations
to each system

(2) Provide a descriptive narrative of all electronic systens that are
required for project. A list of sonme of the possible electronic conmponents
and/ or systems that may be required on a given project are as foll ows:

(a) Tel ecomunication/Data Systens
(b) Fire Detection and Al arm System
(c) Fire Suppression System Controls
(d) Cathodic Protection

(e) Special Gounding Systens
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(f) Public Address Systens
(g) Security Systens

(3) Tel ephone I ayout information should be furnished fromthe Using
Servi ce on "marked-up" 30% 35% dr awi ngs.

(4) dearly define and conpletely indicate any and all hazardous areas
with the applicable class, group, division, and suitable operating tenperature
as defined in the National Electrical Code. Do not attenpt to “design around”
t he hazardous areas in lieu of designating the areas. State source of
criteria, such as Safety O ficer or sone other recognized official. Include
docunentation of the source of the criteria.

(5) List the specifications that will be used.

17.4.3 Exterior Electrical Distribution System Design Analysis Narrative

(1) Make a statenent, with docunentation, that the primary supply is
adequate to support the added load. |If the primary source is inadequate,
state measures proposed to correct the deficiency in the design. Reference
phot ogr aphs of existing substations, pole line structures, or other exterior
conponents. The photographs shall be included in the design analysis of al
af f ect ed equi pnent and structures.

(2) Provide electrical characteristics of power supply fromthe service
point to the main service equi pment (voltage, phase, nunber, and size of
conduct ors) .

(3) Indicate type, nunmber, kVA capacity and inpedance of transforner
installati on proposed and state nmethod of sizing. State primary and secondary
connections of transforners (i.e., 12470 to 480Y/ 277 volts, Delta-we) in
accordance with ANSI C57.12.00.

(4) State type of conductor, such as copper or alum num and where
proposed to use and a justification for the choi ce nade.

(5) A statement will be included describing standards of design, such
as primary and secondary vol tage drop, and physical characteristics of
overhead or underground circuits. |If underground, state the basis for the
sel ection. Reference applicable conclusions and/or calculations. State short
circuit current available at project site and state the source of this data.

(6) A statement will be included describing all exterior lighting, with

handi capped features if required. |ES point to point calculations shall be
submitted to support the selection for the aforenentioned |lighting system

(7) VList Specifications that will be used. The designer shall obtain
the specifications |listed and use themas design criteria.

(8) Include a statenent that no brand nanes or proprietary itens wll
be used in the final plans and specifications.

17.4.4 Exterior Electronic System Design Analysis Narrative

(1) Provide a statenent describing the extent of any exterior work such
as tel ephone lines, duct banks, etc., outside of 5 feet fromthe building
['ine.
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(2) Provide the nanme of the licensed Corrosion Engi neer or NACE
Specialist. Provide the follow ng for cathodic protection systens:

(a) Cdearly define areas of structures or conponents in soil or water
to be protected.

(b) Type system reconmended, conparison of systens, and cost estinate
showi ng all equi prent alternatives.

(c) Calculations on all systens that are considered, show ng al
i nformati on and descri pti ons.

(d) Estimate showi ng material s and cost.
(3) List the specifications that will be used.

17.4.5 Concept Design Drawi ngs (30% 35%

17.4.5.1 Interior Electrical

(1) Show typical roomlighting and receptacle |ayouts on floor plan

(2) Show the service and the main electrical service equi pnent and size
sarre.

(3) Show the location of all major pieces of electrical equipnent,
i ncl udi ng panel boar ds.

(4) Show the proposed riser diagram Sizes of all conduit, wres,
cabl es, panels, etc., need not be included, except for the main service
feeder. Where the electrical configuration cannot be adequately expl ai ned on
a power riser diagram a conplete one-line diagramw || be provided

(5) Provide sampl es of panel board, sw tchboard, notor control and
fixture schedules. (See EXH BIT 17-1 and 17-2.)

(6) dearly define and conpletely indicate any and all hazardous areas
with the applicable class, group, division, and suitable operating tenperature
as defined in the National Electrical Code. Do not attenpt to “design around”
the hazardous areas in lieu of designating the areas. State source of
criteria, such as Safety O ficer or sone other recognized official. Include
docunentation of the source of the criteria.

17.4.5.2 Interior Electronic Systens

(1) Show the location of all electronic system panels, etc., on floor
pl ans.

(2) Show the proposed riser diagrans for all systens. Sizes of
conduit, wires, cables, panels, etc., need not be included at the 30% 35%
design. (See EXH BIT 17-5, 17-6, 17-7, 17-8, 17-9)

(3) Provide a conplete synbol |legend for all devices or equi pnent shown
on the plans.

(4) It may be necessary for the designer to provide a recomended
| ayout for tel ephone, LAN, and CATV on floor plan.
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17.4.5.3 Exterior Electrical

(1) Existing and new el ectrical primary |lines both overhead and
under ground shall be properly identified

(2) Show rempvals and relocations, if any. |If extensive, provide
separate draw ng(s).

(3) Indicate electrical characteristics of all itenms shown; include
vol t age, phase, conductor size, and kVA.

(4) Show new construction and | ocation of transforners.

(5) Indicate the secondary service to the facility and whether it is
over head or underground.

(6) Show guy |eads and guy strengths on the plans. CQuying cal cul ations
shall be submitted verifying the guying design shown.

17.4.5.4 Exterior Electronic Systens.

(1) Exterior work to be shown on electrical site plan or separate
el ectronic systens site plan

(a) Existing and new conmuni cations service |lines, both overhead
and under ground, shall be properly identified.

(b) Ildentify any Gas and Water lines that are to be protected by
Cat hodi ¢ Protection System

(c) Show renovals and relocations, if any.

17.4.6 Concept Renoval or Denplition

A general narrative of the renoval and/or denolition will be included.

17.4.7 Concept Additional Criterial/lnformation

Any additional criteria, deviations concerning criteria, questions or
problenms will be |isted.

17.5 | NTERI M DESI GN (50% 60%

17.5.1 Interim Design Analysis

This stage of Design Analysis shall be an entirely updated anal ysis (not
amendnents to concept submittal) to permt verification that the design
conplies with the criteria furnished and the approved Concept Design. Short
circuit and voltage drop cal cul ations shall be included to all panel boards

17.5.1.1 Interior El ectrical System Design Analysis Narrative

(1) Indicate Electrical Characteristics (phase voltage and nunber of
wires for the electrical system Justification for the type of system
proposed (Econom cal or Special Condition). A life cycle analysis is required
on 120/ 208-volt system above 300 kVA.
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(2) Provide description of lighting systen(s) to be used for all areas,
referenci ng cal cul ati ons and econom c analysis. Al so include tabul ation,
showi ng the foll ow ng:

(a) Room name and nunber

(b) Lighting intensity for each room (State design basis such
|.E.S., Definitive Drawings, etc.)

(c) Type of fixture, either by Standard Draw ng Nunber 40 -06-04
or, if not applicable, provide three (3) manufacturers
catal og cut sheets of each fixture not in the 40-06-04.

(3) State type of wiring system such as rigid or internedi ate conduit,
electrical netallic tubing, nonnetallic sheathed cable, etc., and location of
pr oposed use.

(4) Provide a paragraph describing special itens of design, such as
equi pnent, receptacl es, handi capped and seism c requirenents, etc.; include
description and |l ocation. Reference pertinent NEMA or any recogni zed
standards to identify type receptacl es sel ected.

(5) dearly define and conpletely indicate any and all hazardous areas
with the applicable class, group, division, and suitable operating tenperature
as defined in the National Electrical Code. Do not attenpt to “design around”
t he hazardous areas in lieu of designating the areas. State source of
criteria, such as Safety O ficer or sone other recognized official. Include
docunentation of the source of the criteria. Insure that all devices
installed in hazardous classified | ocations are shown and/or specified as
suitable for the location in which they are install ed.

(6) Describe lightning protection system if none, so state.
(Reference TM 5-8l1-3 and AMC-R 385-100.)

(7) Describe grounding systemto be installed. |If a counterpoise,
grid, etc., is to be used, state standards to be used in design cal cul ations.

(8) Describe basic characteristics of panel boards, protective devices,
swi tchgear, notor control centers or other nmajor equipnent to be provided.
Short circuit and voltage drop cal cul ations nust be included to all
panel boards. Indicate equipnment interrupting rating and short circuit
withstand current, and include the source of this information. Evidence shal
be included to support that the equi prment is manufactured and/or can be
manuf act ured and supplied by at |least three reliable manufacturers and that
the space is adequate for the equi pnent having the greatest dinensions.

(9) List Corps of Engineers' Cuide Specifications that will be used.

(10) Provide a firmstatenent that no brand names or proprietary itens
will be used in final plans and specifications.

(11) Describe electrical netering equi prment to be provided. If
facility has an UMCS (EMCS) System address nethod to provide signals to
master station. (See paragraphs 17.8.1.1 and 17.8.1.2.)

(12) Provide a statenent that no duct or liquid piping shall pass over

el ectrical equiprment in accordance with N.E.C. 384 and as anended by this
manual . (See EXHBIT 17-3.)
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(13) Include a statenent certifying that the designer has inplenmented
t he 30% 35% annot at ed comment s.

17.5.1.2 Exterior Electrical Distribution System Design Analysis Narrative

(1) Mdke a statenent, with docunentation, that the primary supply is
adequate to support the added load. |If the prinmary source is inadequate,
state measures proposed to correct the deficiency in the design. Ref er ence
phot ographs of existing substations, pole line structures, or other exterior
conponents. The photographs shall be included in the design analysis of al
af fected equi pnent and structures. Properly label all photographs indicating
pol e | ocation, pole designation and view orientation of picture.

(2) Provide electrical characteristics of power supply fromthe service
point to the main service equi pment (voltage, phase, nunber, and size of
conduct ors) .

(3) Indicate type, number, kVA capacity and i npedance of transforner
installation proposed. State primary and secondary connections of
transformers (i.e., 12470 to 480Y/ 277 volts, Delta-we), in accordance with
ANSI C57.12. 00.

(4) State type of conductor, such as copper or alum num and |ocation
of proposed use and a justification for the choice made.

(5) A statement will be included describing standards of design, such
as primary and secondary vol tage drop, and physical characteristics of
overhead or underground circuits. |If underground, state the basis for the
sel ection. Reference applicable conclusions and/or calculations. State short
circuit current available at project site and state the source of this data.

(6) A statement will be included describing all exterior lighting, with
handi capped features if required. Types of fixtures, pole heights, and
proposed intensities are to be included. 1ES point to point calcul ations
shall be submitted to support the selection for the aforenmentioned |ighting
system

(7) List Guide Specifications that will be used.

(8) Include a statenent that no brand nanes or proprietary itens wil
be used in the final plans and specifications.

17.5.2 Interim Design Drawi ngs (50% 60%

17.5.2.1 Ceneral

(1) Al renovals nust be shown. |If renovals are extensive, separate
denolition plans are required. The designer shall display the information in
such a manner that it would not be necessary to visit the site to prepare a
bi d.

(2) A conplete |legend shall be provided for all devices and equi pnent
shown on the plans. Mounting heights shall be included as applicable

17.5.2.2 Interior Electrical

(1) Power riser or one-line diagramshall be essentially conplete
except for finalization of conduit and wire sizes.
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(2) Panel boards, notor control centers, sw tchgear equi pnent and al
utilization equipnment shall be | ocated with schedul es and physical | ayout
arrangenent conpleted. Provide front el evations for free-standi ng equi pnent.

(3) Branch circuits, lighting fixtures with switches, receptacles, and
nmotors shall be shown w th nunmber of conductors indicated.

(4) A conpleted fixture schedul e shall be included on the draw ngs.

(5) Before submittal, draw ngs shall be thoroughly checked by the
desi gner for discrepancies and conflicts, particularly as rel ated between
di sci plines and various systens above dropped ceiling.

17.5.2.3 El ectronic Systens

(1) Al exterior plans should be conpleted.

(2) Thoroughly check for discrepancies and conflicts, particularly
bet ween di sci pli nes.

(3) Any renovals required nust be shown. |If renovals are extensive,
denolition plans are required.

(4) Cathodic protection system should be conpl ete, including analysis,
narrative description of system and drawings. The submittal shall include
drawi ngs showi ng all structures or conponents to be protected and all cathodic
protection conponents in relation to the protected structure. This includes
showi ng sacrificial and inpressed current anodes, rectifiers, isolation
(dielectric) bonding and any other data needed to define the scope and area of
the cathodic protection system

(5) Provide riser diagrams for fire detection and al arm system
i ntrusion detection system public address system tel ephone system etc.
Ri sers should show the | ocation of the various components and interconnections
with other systenms such as HVAC panel connections to fire al arm panels, etc.
(See EXHBIT 17-5, 17-6, 17-7, 17-8, 17-9)

(6) Show location of all devices and equi pment for el ectronic systens
on the floor plans. Show | ocation of devices to be interconnected; e.g., show
duct - nount ed snoke detectors, hood fire-suppression systemcontacts for fire
alarm systeminput, etc. Location of all devices shall conformto NFPA 72 and
M L HDBK 1008C and ADA.

(7) Provide details of tel ephone outlets, tel ephone backboard
arrangenent, and other itens required by criteria or coment.

(8) Provide data for special ground system

17.5.2.4 Exterior Electrical

Al exterior electrical shall be conpleted in plan with poles and ot her

pertinent conponents detailed. Details shall include transformer's |ocation
type of construction, kVA, inpedance, voltage, phase, and type, size and
nunber of conductors. [|f manhol es or handhol es are required for underground,

utilize typical manhole from T TM 5-811-1. Manhol es and/ or handhol es shall be
detailed on final draw ngs.
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17.5.3 Additional Criteria

Any additional criteria, deviations concerning criteria, questions or problens
shoul d be |isted.

17.6 FINAL DESI GN (Unrevi ewed 100%

17.6.1 Final Design Analysis

This analysis is an extension of the approved 50% 60% desi gn anal ysi s and
supports and verifies that the design conplies with the requirements of the
pr oj ect .

A coordination analysis of the electrical systemshall be provided on al
projects to properly indicate that all of the protective devices are fully
coordinated. |If required by paragraph 17.6.3(6), the designer shall provide a
conpl ete coordination study including the identity of the manufacturer and
equi pnent used in preparing the curves. The study shall include all panels.

17.6.2 Final Design Draw ngs

The final drawi ngs are an extension of the approved 50% 60% dr awi ngs and shal
i ncorporate the 50% 60% coment s.

(1) Al details for final package shall be on the draw ngs (pole
details, fixture details, etc.). Congested areas where there can be
interference with various electrical systens, cable trays, piping, ducts,
etc., shall be thoroughly detailed by expanded scal e draw ngs.

(2) Thoroughly check the draw ngs for discrepancies, for conpatibility
bet ween drawi ngs and specifications, and for conpatibility between
di sciplines. Check the following, as a mininum but DO NOTI LIMT CHECKI NG TO
THESE | TEMB:

(a) Verify conpatibility bet ween electrical, electronic systens,
and ot her disciplines (equipnment |ocations, reflected ceiling
pl ans, notor voltage and across the |line as reduced voltage
starters and horsepowers, NEMA encl osures, plans and
specifications for systens furnished in other specification
sections, etc.), to ascertain that there are no conflicts on
t he draw ngs.

(b) Panel boards, notor control centers, swtchboard and
swi t chgear schedul es, hone runs, and floor plans.

(c) Power riser or one-line diagramconfiguration agrees with
fl oor plans.

(d) Legend and/or synbols conplete and conpatible with draw ngs.

(e) Fixture types indicated on the drawi ngs agree with fixture
schedul e.

(f) Assure design conplies with design analysis and criteria.
(g) Adequacy of details and control diagrans.

(h) Proper and practical circuitry with nunber of conductors and
conduit sizes indicated correctly.

17-14



(i) dearly define and conpletely indicate any and all hazardous
areas with the applicable class, group, division, and
sui tabl e operating tenperature as defined in the Nationa
El ectrical Code. Do not attenpt to “design around” the
hazardous areas in lieu of designating the areas. State
source of criteria, such as Safety Oficer or some other
recogni zed official. |nclude docunmentation of the source of
the criteria. |Insure that all devices installed in
hazardous cl assified | ocations are shown and/ or specified as
suitable for the location in which they are install ed.

(j) Ensure that all Electronic Systens are provided with power.

(k) Ensure that the proper receptacle types(s) are provided for
the specific special purpose equipnent that will be used in
the facility. Qbtain equipnment |ist and requirenments from
user.

17.6.3 Specifications

(1) Read thoroughly and conply with the instructions in front of each
set of guide specifications, including notes to specification witer . The
SPECI NTACT specification witing systemshall be used for specification
preparation.

(2) Cross out nonapplicable index itens, publications, paragraphs,
phrases, words, and sentences. Fill in blanks as applicable.

(3) Add publication references, paragraphs, phrases, words, and
sentences for itens not adequately covered by specifications.

(4) Do not specify proprietary itens.

(5) Ascertain that major or special types of equi pnent are avail abl e
conmerci al ly.

(6) For a design whose demand | oad is 500 kVA and above, or is for a
processing systemthat would be undesirable for the systemto cease
functioning, the specifications shall require the contractor to provide a
system short circuit study and coordi nati on curves for the equipnent to be
furnished. The study and curves shall be approved prior to approval of shop
drawi ngs for the equipnent.

(7) If the design is predoninately exterior overhead or underground
with a small anount of information required that is contained in the interior
el ectrical specification, the design specifications may include excerpts from
the interior specifications in either the overhead or underground
specifications and the title changes to "Electrical”. This procedure nust
have prior approval

17.7 READY- TO ADVERTI SE (100%

The coments generated during the Final Review shall be incorporated into the
conpl et ed design anal ysis (not anended sheets), specifications, and draw ngs
before they are submtted as Ready-to-Advertise.
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The anal ysis shall be conplete and shall support the requirements of the
pr oj ect .

The drawi ngs and specifications shall be conplete and thoroughly checked.
VWere additions to existing electronic systens are made, the designer shal
have verified that the existing systemis expandabl e and can accomvodate the

additions. This verification shall include an on-site survey of the system
and contacts with the manufacturer to ensure that the expansion nodul es, etc.,
are available. Information on manufacturer, nodel nunber, etc., of the

exi sting el ectronic equiprment shall be included in the plans and
specifications. This is typical of expansions made to fire alarmand public
addr ess systens.

17.8 TECHNI CAL REQUI REMENTS

17.8.1 Met eri ng

17.8.1.1 Air Force Projects

(1) New Facilities

(a) Each energy consunption neter installation cost nust not
exceed 15% of the estimated annual utility bill for the fuel or
energy consunption to be neasured.

(b) Energy consunption meters will not be installed on facili ties
with an annual energy consunption of |ess than $6, 000, unless
usage is proven cost effective.

(2) Renovated Facilities

(a) The cost of the total nunber of nmeters will not exceed one
percent of the project programed anount.

(b) Each energy consunption neter installation cost nust not
exceed 15% of the estimated annual utility bill for the fuel or
energy consunption to be measured.

(3) Calculations shall be included to ensure that the nmeters are/are not
required

(4) Meters selected will be American National Standards Institute
(ANSI), Cl12, and Cl2, 10, except nunbered term nal wiring sequence and case
size may be the manufacturer's standard. Watthour neters shall be of the
drawout sw tchboard type having a 15-mnute cumul ative form demand register
meeting ANSI Cl12.4 and provided with not |less than two and one -half stators.
WAt t hour dermand meters shall have factory-installed electronic pulse
initiators neeting the requirenents of National El ectrical Mnufacturers
Association (NEMA) F1 13. Pulse initiators shall be solid-state devices
i ncorporating light-omtting diodes, photo-transistors, and power transistors,
except that mercury-wetted output contacts are encl osures, shall be capabl e of
operating up to speeds of 500 pul se per minute with no fal se pul se, and shal

require no field adjustnments. Initiators shall provide the nmaxi rum nunber of
pul ses per kWh up to 500 per minute with a 5-anmp input that is obtainable from
the manufacturer. It shall not provide | ess than one pul se per kWh.
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17.8.1.2 Arny Projects

Installation of permanent utility neters for new construction and alteration,
rehabilitation, and nodernization projects shall be as foll ows:

(1) HEectrical nmeters of the kilowatt -hours and 15-m nute kil owatt
demand type with a kWh pul sing device will be provided on the itens |listed
bel ow

(a) Each man post and | arge area substation or switching station
and each circuit |eaving such station

(b) Feeders serving major areas, such as barrack conpl exes.

(c) Typical large or unique structures on each installation, such
as field houses, conm ssaries, nedical facilities,
adm ni strative buil dings, barracks, dining facilities, and
maj or nonappropriated funded facilities.

(2) Eectrical meters of the kilowatt dermand type will be provided on
di stribution substations having capacities of 500 kVA or |arger which serve
nore than one structure. Permanent utility meters will be installed with
provisions to isolate and renove neters for calibration and nmai nt enance and
will be suitable for operation in conjunction with an energy nonitoring and
control system

17.8.2 Sal vageabl e Materi al

The sal vageable material resulting froma demolition design and not
reincorporated in the design remains property of the U S Governnent. The
debris will be disposed of as directed by the Contracting Oficer. Typica
renoval paragraphs are |isted bel ow.

17.8.2.1 Renovals

Were indicated, existing equipnment and material shall be renoved and shal
remain the property of the Governnent. Sal vageabl e equi pnent and nmaterial s
shall be delivered to the Contracting Oficer for storage on the prenises as
directed. Materials and debris considered unsal vageabl e by the Contracting
O ficer shall be disposed of as directed.

17.8.2.2 Reuse of Renopved Materials

Renoved materials with the exception of poles shall be reused if they are in
good condition and they nmeet the requirenments of this section of the

speci fications. Renoved wood poles shall not be reinstalled. (Renpbved
materials not incorporated in the new work shall be delivered to storage and
di sposed of as directed by the Contracting O ficer.)

17.8.3 Special Itens

The following items will be included in each submttal, where applicable:
(1) Corps of Engineers guide specs nust be used in preparing contract

specifications for diesel -electric generators. Unless application requires
ot herwi se, provide brushl ess type generators.
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(2) Egress lighting nust conply with life safety code NFPA 101. 1In the
concept and design analysis, wite up reference paragraph and chapter that the
design is based upon

(3) Facilities requiring design for the handi capped shall conmply with
the Uni form Federal Accessibility Standards as outlined in 41-CFR-101-19.6, as
well as the American with Disability Act (ADA), and all state and |ocal |aws
and standards for buildings and facilities requiring accessibility and
usability for physically handi capped people. These instructions cover such
items as switch heights, adequate lighting at ranps, exit lights, etc. The
nost stringent of these codes shall be applicable.

(4) In areas where the probability of hurricanes are high, distribution
systens and equi prent outside of buildings are to be adequately anchored,
braced, or guyed to withstand hurricane winds. Details with supporting design
anal ysis and specifications will be provided to verify conformance with the
appl i cabl e codes and regul ations for the specific project |ocation

(5) Provide both green grounding conductors and driven el ectrodes for
exterior lighting poles.

(6) Seismc design, when required, shall be in accordance wth
TM 5- 809- 10.

(7) Dedicated electrical space shall be provided around and above
panel boards, switchboards, transformers, transfer sw tches, notor contro
centers and simlar major itens of electrical equipnment. This space shall be
defined as fol |l ows:

(a) The space in front of the equi pnent shall be defined in
Tabl e 110-16(a) of the NEC (3 feet mnimum). The space to
the sides of the equi pnent shall be 15 inches. This area of
space shall be extended to the ceiling to define a volune of
dedi cat ed space through which no pipes, ducts, or equi prent
foreign to the el ectrical equipnent shall be permtted to be
installed in, enter, or pass through.

(b) The ceiling is defined as the structure above. A false
ceiling is not to be considered adequate

(c) This dedicated space shall be designated on the draw ngs as
dedi cated space by note or by synbol.

(d) Exhibit 17-3 defines this space

(8) Fire Resistant Ceilings. Wen the false ceiling is used as the
fire resistant ceiling, then the lighting fixtures shall be installed in
accordance with Underwiters Laboratories Fire Resistance Directory. The
lighting fixtures specified shall be classified for fire resistance and will
be so noted in the lighting fixture schedul e.

(9) Al air-cooled chillers shall be served by a fused di sconnect
switch. The fuse size shall be as indicated by the name plate on the
equi pnent install ed.

(10) Electrically-driven fire punps. The designer will insure that the
requi rements of NFPA 20 are net in all designs that include fire punps. 1In
particular, a letter fromthe installation servicing maintenance engi neer
agency confirmng reliability of the utility service (Para. 6-2.1, NFPA) and
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cal cul ations that substantiate the starting voltage drop requirenents (Para.
6-3.1.3 and 6-3.1.4, NFPA) must be submitted by the designer

(11) Interior Lighting Systens. Interior lighting accounts for a
significant portion of electrical energy consunmed in a building. Energy is
saved and el ectric demand reduced by inproving lighting systemefficiency and
usi ng daylighting. The Iighting design shall incorporate the |atest
techni ques of energy savings applied to lighting systems. Lighting designs
shal | incorporate high efficiency fluorescent tubes. Designs for work within
exi sting buildings shall be conmpatible with the existing system \en
designing new lighting systens the designer shall consider incorporating the
followng features into the lighting design: H gh efficiency electronic
bal | asts, the use of automated di mmers sensitive to the anmount of natura
light in the space, the use of notion detectors and/or other devices to
automatically turn off lights in unoccupied roons.

(12) Nonnetallic sheathed cable will be included in all Arny designs,
and in Air Force where allowed by ML HDBK 1190, as all owed by the Nationa
El ectric Code. In CWJ block construction, a detail will be included to
i ndi cate how the cable shall traverse through the bl ock and bond beans.

(13) Obtain instructions from MO pertaining to Arns Roons. Refer to
EXH BIT | -5.

(14) Electrical Service to Arny Reserve Centers shall be underground
as required in the "Design Quide" furnished to all designer's designing ARC s.
The primary will be extended UG fromthe property line to a padnmounted
transformer near the mechani cal room and then an UG secondary will be
extended into the building. A letter nust be furnished (as part of the 30%
35% desi gn anal ysis) fromthe Power Conpany giving the costs and all their
requirements for the conplete installation of the UG service. Were an exact
cost cannot be furnished, an estimate will be adequate for the 30% 35% An
exact cost, however, must be obtained before the Final (unreviewed 100%
submittal for inclusion in the specifications as a separate bid item

(15) The thickness of long runs of “grounding” bus bar shall be 3" X ¥&
if shown to be supported at 5 ft. intervals. |If thinner bus bar (1/4") is
used, supportive intervals shall be at 2-ft.

(16) Provide service entrance equi pnent with a single main breaker for
all facilities at Homestead AFS

(17) Insure that the |Inpedance for the main transforner(s) are shown on
t he drawi ngs and/or covered in the specifications.

(18) Low pressure sodiumlight fixtures shall be utilized for
instal | ati ons where use of other types of H D fixtures present environment
concerns (e.g. inmpact on marine life such as sea turtles). See also,
installation site specific criteria.

(19) Were applicable, provide lighting controls on stage in cl assroons
and assenbly roons where instructions take pl ace.

17.8.4 Design Criteria for Nonlinear Loads

The design of the electrical distribution (both normal and emergency power)
shal | consider the effects that harnmonics fromnon-1inear |oads can produce on
the system Harnonics fromnon-linear |oads can affect the sizes of the
neutral conductor, panel boards, phase conductors and energency generators.
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Design for facilities having nonlinear |oads shall be in accordance with ETL
1110- 3-403 dated June 1989. Per the r equirenments of paragraphs 4c and 4g, the
use of 75 degree C. (mnimun) conductors is required and nust be shown as such
on the drawings. Eight-wire branch circuits within the building which serve
nonl i near | oads shall be 3#12, 3#10 N., 1#12 G\D., and 1#12 |sol ated G\D
Feeders serving panel boards with nonlinear |oads shall have the neutra
conduct or anpacity based on at least 1.73 the anpacity of the phase
conductors. The sinplest way to acconplish this is a double anpacity neutra
or parallel neutrals in sizes allowed by the National Electrical Code.

"K' rated transformers shall be used where the associ ated panel boards are
feeding a large quantity of non-linear |oads. Special attention shall be
given to the harnmoni cs produced by variabl e speed and vari abl e frequency drive
units for control of HVAC equi prment.

17.8.4.1 The follow ng sentence shall be included in paragraph 7.7.2 of
SECTI ON 16415 (ELECTRI CAL WORK, | NTERI OR):

(1) "Conductor sizes for nonlinear |oads (as shown on the draw ngs)
are based on the use of 75 degree C. (m nimun) insulated conductors for the
branch circuits and feeders."

17.8.5 Tel econmuni cati on/ Data Systens

Tel ephone service entrance cables will be provided by the Tel ephone Conpany to
the site. The designer shall design a raceway systemfroma point on site
desi gnated by the Tel ephone Company or using agency into the main tel ephone
roomin the facility. Al conduit shall be concrete encased when run
underground. Spare conduit(s) shall be included in the service entrance run
VWil e the Tel ephone Conpany may provide the tel ephone service, the designer
shall verify all tel ephone/data requirenents.

17.8.5.1 GCeneral Design

Design shall include the provision of required electrical conponents and a
conpl ete raceway system and cabling for the tel ecomunicati ons system
Sufficient details for cabling, conduits, raceways, wiring ducts, and simlar
delivery means for tel ecomunications services shall be provided to guide the
Contractor in their installation. The incom ng tel ephone service raceways and
primary communi cations room shall be kept separate fromthe electrical service
raceways and main electrical equipment room These services must remnain
separate through to the final point of delivery in user areas.

17.8.5.2 Additional Design Quidance

The foll owi ng additional design guidance nust be practiced:

(1) The designer shall incorporate into the design a tel ephone system
in accordance with all pertinent regulations and guidelines and with criteria
provided. This may include a conplete and operational tel ephone system or
prewire the building such that the tel ephone equi pnent may be installed by
others. The designer nmust specify all cable, nodul ar outlets, etc.

(2) The Using Agency should provide tel ephone outlet |ocations to the
designer. Coordinate with the Project Manager for requirenments. Show
| ocation of tel ephone outlets on the plans. Include notation or synbol
definition to indicate height above finished floor (A F.F.).
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(3) Show Tel ephone Conduit System Ri ser Diagramon the plans. Size
conduit on Riser Diagram Do not show conduit runs between the tel ephone
cl oset backboards and outlets on the floor plans.

(4) Underground tel ephone entrance conduit shall be shown on the
electrical site plan or separate electronic systens site plan. If
installation to an existing pole, manhole, etc., is not required and if an
entrance conduit term nation |location is not designated by the | ocal tel ephone
conpany as indicated above, the conduits nust extend 5 feet, as a m ni num

out si de building and should be clear of any decorative wall, sidewalks,
parking areas, etc., with a clear, planned route to the service connection
poi nt (pole, manhole, etc.). Qut si de of the building, the conduit should be

capped and the | ocation marked for future installation of cable by Tel ephone
Conpany. Al underground conduits should be a mnimumof thirty (30) inches
bel ow grade and concrete encased.

(5) When involved with a large conmplex or building (i.e., multibuilding
conplex, etc.), make a determination as early as possible if a private
automati c branch exchange (PABX) is or will be planned. PABX installations
requi re special considerations (e.g., space, additional HVAC, vented exhaust
systens for batteries, rated walls, hazardous area, etc.). Oten, the plans
for a PABX may not be stated in the specific project docunent. State any
requi rement or anticipated plans for a PABX in the concept design anal ysis
along with all data justifying this need

(6) When telephone outlets are installed in prewired work stations, the
cabl e shall be a continuous run fromthe outlet to the connector block at the
backboar d.

(7) The designer shall insure that the tel ephone system design conplies
with the Uniform Federal Accessibility Standards as well as the American with
Disability Act (ADA), and all state and |ocal |aws and standards for buil dings
and facilities requiring accessibility and usability for physically
handi capped people. These instructions cover such itens as the hei ght of
payphones, These requirenents may require that power outlets be provided next
to tel ephones for TDD devi ces.

(8) Provide show tel ephone jack in each El evator Equi pmrent Room Add a
note on title drawing stating that “The Contractor shall obtain the el evator
response tel ephone nunber fromthe base via the Contracting O ficer.”

(9) Check with the base Communi cations O ficer for requirenents
associated with providing a LAN (Local Area Network) connections to the
mechani cal HVAC DDC Controls. Coordinate with the Mechani cal designer

(10) Include provisions for under floor routing of m crophone and ot her
types or cables in courtroons and simlar areas.

17.8.6 Fire Detection and Al arm System

The fire detection and al arm systemshall conply with the foll ow ng design
gui dance where applicable.

(1) Systemshall conformto the NFPA Codes and ADA Requirenents.

(2) Do not showwi re or conduit size, or the quantity of conductors in
the circuits, as they will vary with different manufacturers and shall be
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required by the specifications to be included in the shop drawi ngs. One
exception to this requirenment is the AC power circuit to the fire alarm
equi pnent .

(3) Show location of all system conmponents on the floor plans. Use
NFPA 170 standard synbol s.

(4) Provide a riser diagramshow ng the control panel, annunci ator
panel (if required), all zones, radio transmtter (if required) and interfaces
to other systenms (HVAC, sprinkler, hood dry chemcal, etc.).

(5) Primary power shall be provided froma | ockable breaker in
el ectrical panel nearest to the electrical service entrance. Batteries and
charger shall provide backup power.

(6) The fire alarmsystemnust report to a Central Station, if
required, (which will send an alarmsignal to the local fire station) via
transcei ver, transmtter connected to tel ephone lines or existing fire
reporting system Conduit and wire in building to be included in design.
The contractor does not normally supply the central station receiver nodul e;
however, any equi pnment supplied nust be fully conpatible with the centra
station equi pnent. The make and nodel nunber of control station equiprent
must be determned for inclusion in the specifications.

(7) The specific project Criteria shall be followed for specific
requirements. All anbiguities or conflicts should be clarified early in the
desi gn.

17.8.7 Fire Suppression (FS) System Control s

The controls for fire suppression systens shall be designed in accordance with
the foll owi ng gui dance:

(1) Specify all conmponents of the FS Systemin the FS section of the
speci fications.

(2) Provide a clear description of howthe systemw || operate and
interact with other systems such as the fire alarmsystem Be very explicit
and detailed in this description.

(3) Include a riser diagramon the draw ngs show ng principa
conponents and i nterconnections with other systens.

(4) Include FS system components on draw ng | egend.

(5) Ensure that all conponents shown on floor plans are designated as
FS system conponents (as opposed to Fire A arm conponents).

(6) Show the location of FS control panels, HVAC control devi ces,
sensors, and 120V power panel connections on the floor plans. Do not show the
nunbers or sizes of conductors or the conduit sizes for detector circuits
since this could vary fromone supplier to another

(7) Indicate zoning of areas by numbers (1, 2, 3) and detectors
subzoned for cross-zoning by letter designations (A and B). Differentiate
bet ween cei |l i ng- mount ed and underfl oor detectors with distinct synbols and
i ndi cate subzone of each
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(8) Coordinate |location of detectors with electrical and nmechani ca
drawi ngs to ensure that all detectors are at least 5 feet fromair supply
ducts and to ensure that no other equi pment conflicts with the chosen
| ocations.

(9) Primary power supply will be froma key-locking circuit breaker
located in the electrical panel nearest the service entrance. Rechargeable
batteries will be used to provide the necessary backup power for system
reliability.

(10) Wring and conduit fromthe FS control panel to detectors,
swi tches, air-handling shutdown contacts, and FS al arm devi ces shall be the
responsibility of the FS contractor. Wring and conduit fromthe FS contro
panel to the fire alarmpanels shall be by the fire alarmcontractor, and 120V
power source wiring and conduit shall be provided by the electrica
contractor.

(11) To assure coordination between contractors and provide a conplete
wor kabl e fire protection system each section of the specifications nust
clearly define the responsibilities of the various interrel ated system
contractors, such as HVAC, Sprinkler, Fire Alarmand Interior Electrical Wrk

(12) Systemshall be designed in accordance with the applicabl e NFPA
St andar ds' requirements.

17.8.8 Cathodic Protection

17.8.8.1 Corrosion Control and Cat hodi ¢ Protection

For all netal facilities located in the atnosphere, soil, or water
el ectrol ytes, corrosion control shall be provided. 1In all instances, cathodic
protection, or approval to omt it, shall be provided for netals in soils or
water. Coatings are nornally provided as corrosion protection in the
at nosphere. Some of the facilities requiring cathodic protection are as
fol | ow

Water tanks, interior

Under ground netal tanks, piping, and ancillary itens

Underground netal lift stations

Under ground netal pipes - gas and fire suppression

Treatment plants (components in contact with soil or |iquids)

17.8.8.2 (Qualifications

Field work, analysis, and design nust be acconplished by or under direct
supervi sion of an engineer licensed in corrosion engineering or a specialist,
or a technologist certified by NACEE As a mininum he nust have 3 years
experience in simlar installations. He nust be available to answer questions
relating to his work.

17.8.8.3 Description of Analysis Wrk

(1) The geotechnical engineer will conduct nmeasurenents in a nunber of
areas to provide the designer data necessary to determine Interimsize and
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type cathodic protection for structure protection. The data is provided in
t he Foundati on Report. The designer is required to obtain resistivity data
required

(2) The designer will conduct current requirenment test as required.
(3) The designer nust clearly define areas that will be protected and
the area that could be affected by interference, and steps to be taken to
ensure other structures (pipes, tanks, etc.) are protected frominterference.
(4) Provide sufficient and properly-located el ectrical bonds,
el ectrical insulating devices and corrosion control test stations to ensure
adequat e al | omwance for periodic review and exam nati on of the system

17.8.8.4 Design of Cathodic Protection

(1) This design shall clearly provide a thorough and conprehensive
speci fication and drawi ng. The design nust neet the requirenents of NACE
RP0169, NACE RP0188, NACE RP0285, and NACE RP0286. The expected results shal
be provided by field test (in the construction phase) w tnessed by the
Contracting Oficer

(2) The design nust include applicable drawi ngs, as avail able, show ng
existing construction. Verification of the validity of these draw ngs and/or
any ot her data furnished by the Governnent shall be the responsibility of the
engi neering services firm

(3) The designer shall provide an updated cost estimate of the cathodic
protection system This will include all construction and testing costs
related to installation of cathodic protection. The estimate shall be a
detail ed estimate showi ng equi pnent, |abor, excavation, etc

(4) The design plans and specifications will show extent of the
facilities to be protected, location and type of anodes, |ocation of test
points, and details for sectionalizing an underground piping system This
desi gn shall be conpl ete enough to purchase equi prent and build w thout design
changes to neet criteria of protection

17.8.8.5 Criteria of Protection

Criteria for determ ning the adequacy of protection on a buried structure are
defined in the National Association of Corrosion Engineers Publication RP-01-
69. The cathodic protection systemshall neet the following mninmumcriteria
for steel and cast-iron structures.

(1) A negative voltage of at least 0.85 volt as nmeasured between the
structure and a saturated copper-copper-sulfate reference el ectrode contacting
the electrolyte. Determnation of this voltage is to be nmade with the
protective current applied.

(2) A mninmmnegative voltage shift of 300 mllivolts produced by the
application of protective current. The voltage shift is measured between the
structure surface and stable reference el ectrode contacting the el ectrol yte.
This criteria of voltage shift does not apply to structures in contact with
dissimlar netals.

(3) A mninmum negative pol arization voltage shift of 100 mllivolts
measur ed between the structure and a saturated copper-copper-sul fate reference
cell contacting the electrolyte. This polarization voltage shift shall be
determ ned by interrupting the protective current and measuring the
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pol ari zati on decay. Wen the protective current is interrupted, an inmedi ate
voltage shift will occur. The voltage reading, after the i mediate shift,
shall be used as the base reading fromwhich to measure pol arization decay.

17.8.9 Special G oundi ng Systens

17.8.9.1 Ceneral

Speci al groundi ng systens, such as for conputer and el ectronic equi pnent; for
I ightning protection of sensitive el ectronics equi pnent, such as radi os and
conmuni cati on equi prent shall be designed in accordance with the specific
project POR docunment. A common groundi ng systemcan be utilized, when
practical, for all grounding needs. Wen separate grounding systens are
provi ded, all grounding systens shall be tied together bel ow grade, unless

ot herwi se directed.

The surface area and | ateral extent of the ground electrode in the earth, and
resistivity of the earth are major factors in determning the effective

resi stance of the conbination, known as the el ectrode ground-resistance.
Frequently, a single electrode of even the maxi mum practical dinensions wll
not provi de acceptabl e el ectrode ground resistance. In such cases, additiona
el ectrodes nust be added, all connected together.

17.8.9.2 (Qualifications

For certain special grounding systenms, a design specialist will be required by
t he designer contract. When so indicated, field work, analysis and design
must be acconplished by or under the direct supervision of an Engi neer having
at |least 10 years experience in the design of special-type groundi ng systens
and shall have successfully completed at |east 10 projects of simlar nature.
Proof denonstrating the above shall be provided the Contracting Oficer. The
expert may be a consultant hired especially for the particul ar project or nmay
be a regul ar enpl oyee of the designer, but his credentials nmust be acceptable
in the judgnent of the Contracting O ficer

17.8.9.3 Description of Analysis Wrk

(1) The designer will conduct measurenents in a nunber of areas to
determ ne the location, nunber and | ength of ground rods to provide the
requi red ground resistance.

(2) The designer shall clearly define areas that could create corrosion
probl ens and necessitate the need for cathodic protection, due to installation
of the groundi ng system

17.8.9.4 Design of a Gound System

(1) The specifications and drawi ngs shall conpletely reflect all of the
design requirenents. The specifications shall require field tests (in the
construction phase), witnessed by the Contracting Officer, to determ ne the
ef fectiveness of the grounding system

(2) The design must include draw ngs show ng existing construction
Verification of the validity of any existing drawi ngs and/ or any other data
furnished by the Governnment shall be the responsibility of the engineering
services firm
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(3) The designer shall provide a cost estimate for the groundi ng
system This will include all construction and testing cost reflected to
installation of the grounding system The estimate shall be a detailed
estimate, show ng equi pnent, |abor, excavation, etc.

(4) Use IEEE 142 for additional design guidance.

17.8.10 Public Address Systens

Publ i c address systens enconpass nany applications of anplified voice and
musi ¢ used for entertai nnent and distribution of voice messages. They run the
gamut from a speech reinforcenent systemin a conference room to a frequency
equal i zed voi ce and nusic systemfor an auditorium and on to a conplex nulti-
zone systemused for both background nmusic and sel ective paging by zone with
mul ti-media selectable inputs and area | evel control with paging capability.
Most systems involve anplifiers, |oudspeakers, and programinput. Inputs

i ncl ude m crophones, AMFM tuners, tape decks, phonographs, and conpact disk
pl ayers. Many configurations can be devel oped using standard equi pnent to fit
any desired operational requirenment. Each systemis to be designed to neet
the user's criteria requirenents.

In many cases, space limtations dictate the use of wall-nmounted anplifiers.
Dual voice coil speakers should be used for background nusic systens that
require voice paging to override the nmusic levels. The use of mniature

rel ays at zone volume controls to override volume control settings for paging
shoul d be avoided. 1In small systens enploying relatively-short runs of audio
bus cable and | ow power requirenments, a 25-volt distribution system should be
used. Wiere long runs with high power requirements are levied on the

di stribution network, a 70-volt system should be used. The choice of al
system conponents shoul d be based on design cal cul ati ons. These cal cul ati ons
shoul d begin with the desired sound pressure level to be achieved in each area
and be devel oped through the systemto establish conmponent power capacity and
wire sizes.

Speci fications shall include sufficient technical data to establish m ninum
equi pnent quality levels. This data shall include frequency response,
distortion, RVB power capacity, and m ni mum nunber and types of controls.
Publ i c address systens shall be designed in accordance with the specifications
and El A standards for sound systens.

Al'l -channel pagi ng, consisting of paging mcrophone, push-to-talk switch
pagi ng anplifier, and one or nore paging relays, shall be provided. A
accessories, material and other equipnment for a conplete public address system
shal |l be furnished. The systemshall be accessed via the tel ephone system and
may be located in the main tel ephone equi pnent room for conveni ence of
interfacing. The design of Public Address System nust be coordinated with the
t el ephone system and the user. The system nust be sized to be audible at all
poi nts throughout the facility. The system can be accessed through individual
t el ephone handsets as well as through PBX switch. The system shall provide
hands free tal k back capabilities in | ab areas.

At a mininum separate paging zones shall be provided for the follow ng areas:
Adm nistrative offices, Chemical |abs, Biological |abs, General office areas,
Hazar dous storage areas, Parking lots, and Exterior secured areas. In multi-
floor facilities, further zoning will be required. Controls for individua
speaker units shall be wall nounted and include vol une control and on/off
swi t chi ng.
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The systemshall conply with the Uniform Federal Accessibility Standards as
well as the American with Disability Act (ADA), and all state and | ocal |aws
and standards for buildings and facilities requiring accessibility and
usability for physically handi capped people. These instructions may require
addi tional anplification devices.

17.8.11 Intrusion Detection Systens

(1) The designer shall design a conplete intrusion detection system as
requi red by user comments and criteria. The designer shall have a m ni mrumof 3
years experience in simlar installations. The intrusion detection system
shall protect all grade |evel doors, operable w ndows and openings | eading
into the facility as well as roof hatches and roof access doors. Operable
wi ndows shall be | ockabl e and accessi bl e wi ndows shall be alarned. Roof
access doors or hatches shall be secured with heavy duty hardware and al arned.
In addition to perineter protection, alarma mninumof the interior doors as
designated by the user. Door switches shall be of the bal anced nmagnetic type.

(2) A riser diagramof the systemshall be included in the draw ngs.

(3) A lockable circuit breaker shall be reserved for the Intrusion
Detection System primary power connection in the 120V power panel | ocated
nearest the service entrance.

(4) Al signal conductors outside conmponent enclosures nust be encl osed
inrigid, heavy wall conduit or intermediate netal conduit (IMJ). Power cable
fromthe Control Unit and the Monitor Cabinet to their respective junction
boxes may be in electrical netal tubing (EM).

17.8.12 Leak Detection for Underground Storage Tanks

17.8.12.1 Ceneral

Leak detection nust be provided for underground storage tanks and pi pi ng which
wi Il contain petrol eum products or the hazardous materials as required by

| ocal, state, or federal regulation. The |eak detection provisions shal
conply with all requirenents established by EPA, State or |ocal regulatory

aut hori zati on.

17.8.12.2 Cuidance
Specifications for the | eak detection systemshall be included in the
speci fication section containing the tank and pi ping. Locations of contro

panel s, cables, conduits, alarns, and all other electrical details associated
with the | eak detection systemshall be shown on the electrical draw ngs.

17.8.13 Lightning Protection System

17.8.13.1 M ni num Scope

A lightning protection systemshall be provided for all facilities containing
| aboratory nodules, as well as for facilities containing radioactive or
expl osi ve materi al s.
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17.8.13.2 Additional Scope

For building types not in the above description, a risk assessnment shall be
performed using the guides in TM5-8l1-3 and NFPA 780 to determ ne the risk of
| oss due to |ightning

17.8.13.3 Master Label

For buil di ngs described in paragraph 17.8.19.1 and for facilities with a
strong risk potential, furnish and install equi pnment, accessories, and

mat eri al necessary for a conplete "Master” |abeled |ightning protection system
to protect all building components. The systemshall conmply with all the
requirements of TM5-811-3 and AMC-R 385-100, as well as the National Fire
Protection Associati on (NFPA 780), the Underwiter's Laboratories, Inc., (UL
96A), and the Lightning Protection Institute (LPI 175). Al cables, air
termnal s, and accessories shall be copper. Al connections and splices shal
be exothermc weld type.

17.8.13.4 M ni mum Requi renment s

Conpleted installation shall present an unobtrusive appearance, wth
conductors built into the building during construction to conceal al
conductors, and it shall be properly flashed and watertight. Installation
shall be made in conformance with shop draw ngs prepared by supplier and
approved by the CGovernment.

17.8.13.5 Certification Delivery

Before the lightning protection systemis accepted, the contractor shal
obtain and deliver to the supervising architect, the "Master Label" of the
Underwiters Laboratories, Inc., or an equivalent certification

17.8.14 Local Area Networks (LAN)

Local Area Networks shall be included for all projects, as required. The
basic criteria will be obtained by the user and provided to the designer for
inclusion in the project. Al LAN outlets installed in prewired work stations
shall be wired continuous fromthe outlet to the backboard, multitap, etc.
dependi ng on type systeminstall ed.

17.8.15 Radi o Frequency Shi el di ng

17.8.15.1 Ceneral

RF shielding may be required in project criteria for a variety of reasons,

i ncl udi ng TEMPEST, to protect sensitive el ectronic equipnent from unwanted

el ectrical noise, and to protect certain critical electrical/ electronic

equi pnent fromthe el ectro-magnetic pul se (EMP) from nucl ear expl osions. The
application and the criteria for the specific project will determne the type
of shielding required. The design of anechoic chanbers nay al so be required
and shoul d follow the same guidelines outlined herein.

17.8.15.2 Qualifications

The design of RF shielding is very specialized. The designer shall

therefore, enploy the services of an expert in the area of RF shielding and/or
anechoi c design. The expert nust have at |east 10 years of experience in the
desi gn and construction of RF-shielded facilities and shall have successfully
conpleted at least 10 projects of a simlar nature. Proof denonstrating the
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above shall be provided the Contracting Officer. The expert may be a
consultant hired especially for the particular project or may be a regul ar
enpl oyee of the designer, but his credentials nust be acceptable in the

j udgenent of the Contracting Oficer

17.8.15.3 Design Qui dance

If not contained in the Project Data Book, the designer will be provided the
frequency and attenuation requirenents at the predesign conference or he wll
be given other specific guidance detailing the scope of his work. Sone design
criteria may be contained in classified docunents, but usually the pertinent

i nformati on can be extracted and given to the designer w thout the designer
requiring access to the docunments. |If access is required, the designer wll
be so infornmed prior to the beginning of the contract.

(a) Al walls, floors and ceiling in the shielded areas nust be
shi el ded.

(b) Al shielded areas shall be clearly shown on plans, elevations,
sections, details, etc., as necessary to convey the |location and extent of the
shi el di ng.

(c) The consultant shall select the type of shielding materials to be
used, taking into consideration the shielding criteria, the ease of
construction, the architectural and functional features of the facility, and
the cost. For facilities having shielding requirenments greater than 50 dB
copper or steel foil shall not be used as shielding material. 1In no
circunstance shall alumnumfoil be used

(d) The consultant shall coordinate all disciplines having work in the
area of the shielding, at the earliest possible tine, so that accommodati ons
can be made for all penetrations of the shield. |In this regard, every pipe,
wi re, door, air conditioning duct, etc., that passes through the shield nust
be considered and treated at the penetration point with the dielectric
connectors outside the shield and wave-gui ded penetration specified. Every
poi nt of penetration shall be planned and indicated on the drawings with
typi cal details of each type penetration

(e) The design should limt, as nuch as practical, the nunber of
penetrations. For exanple, if a sprinkler systemis required, penetrate

17.8.16 Hospital Systens

Hospital systens are very special designs, and specific requirenents should be
provi ded for each project. Hospital systens include Nurse Call, Central
Dictation, Patient Mnitoring, Radio and Public Address, CATV or NMATV, Radio
Pagi ng Tel ephone, etc.

17.8.17 Process Control Instrunmentation

17.8.17.1 Design Analysis

When project criteria require the design of a process control system a
detail ed design analysis shall be provided at the earliest possible stage and
shal | be updated/revised at every submttal stage as nore data and information
are devel oped. The design analysis shall include the follow ng information
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(a) Al data, instructions, observations, etc., collected by the
designer fromsite visits, neetings, conferences, etc., which are pertinent to
desi gn deci si ons;

(b) A detailed description of how each separate process operates,
i ncluding inputs to process, additives to process, chem cal reactions, tines
of processes and expected outputs, including concentrations and quantities;

(c) A description, simlar to (b), of the overall process as each
i ndi vidual process relates to those before and after itself;

(d) A description of how each process will be instrunented to
acconplish the individual and/or overall processes required in the system

(e) An analysis and/or justification of why each device of
i nstrunmentation and control was selected in (d), instead of other available
devices for the same function, and identifying and justifying sole source
requi rements;

(f) Calculations and/or data to justify decisions nade; including,
e.g., frequency analysis on control | oops.

17.8.17.2 Draw ngs

The draw ngs shall present sinplified flow di agrans which foll ow the standard
synmbol s and the exanples given in SA-S5.1 and S5.2 The |ocations of al
conponents shall be shown on the drawi ngs, and nounting details shall be shown
for field equiprment. The drawi ngs shall show the | ocations and di nensi ons of
control panels and consol es. Wen custompanels are to be fabricated, the

| ocations of all conmponents (meters, recorders, controllers, naneplates, etc.)
shall be shown on the draw ngs, and nounting details shall be shown for field
equi pnent. The drawi ngs shall show the | ocations and di nensions of contro
panel s and consol es. Wen custom panels are to be fabricated, the | ocations
of conponents (meters, recorders, controllers, nanmeplates, etc.) shall be
shown on the panel drawi ngs. The routing of all electrical and pneumatic
lines shall be shown. [If the nunber of conductors and their characteristics,
such as current and voltage ratings, shielding, etc., are known, the conduit
size and the cabl e specifications should be shown. However, when the cable
characteristics vary between equi prent made by different manufacturers, the
cabl e and conduit characteristics should be covered in the specifications.

17.8.17.3 Specifications

The specifications shall present a functional specification of the tota
process and individual loops in order to clarify and specify process operation
and performance. The level to which the Contractor is to tune and adjust the
process should be clearly stated, along with tests and procedures to be used
to denmonstrate conpliance with the functional specifications. 1In
nonproprietary designs where the Contractor will have partial design
responsibility through the selection of equipnent to be installed and

adj usted, the system performance shall be specified at the highest |evel
consistent with the Contractor's control of the design. The m ninum
accept abl e specifications of the individual system conponents, such as
sensors, controllers, transmitters, etc., shall also be specified. Conponent
per formance specifications should reflect those criteria necessary for
satisfactory and reliable operation of the system e.g., accuracy, range,
operating temperature ratings, etc.
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17.8.18 MNaster Antenna Tel evision Systens (MATV)

A thorough survey shall be nade of the signal strengths for each channe
avai l able at the proposed site. The location of anplifiers and boosters shal
be indicated to ensure proper signal |evels throughout the system Additiona
provi sions shall be made for radiation-proof installation where | eakage m ght
interfere with other circuit transm ssions. Channel selection for closed
circuit TV operating on a coaxial cable systemwith a MATV systemw || be done
to ensure there is no interference (adjacent channel

co-channel, etc.) with the MATV channel s.

17.8.19 Cable Tel evision Systens (CATV)

The CATV shall be a prewired systemor a conduit systemonly for projects
according to the criteria given. A two-inch (2") enpty entrance conduit shal
be installed for all projects for future installation of service cable by
Usi ng Agency. Provide a 3/4-inch plywood backboard wi th sufficient space for
the distribution cable term nations, anplifiers, and splitters. The systens
shal | include cables fromthe backboard to each outlet, connectors on outl et
pl ates and sufficient spare cable at backboard for future connection to
splitters. Al enpty conduits shall have pull wires. Specifications will be
i ncluded in Section ELECTRI CAL WORK, | NTERI CR

17.8.20 dosed Grcuit Television Security (CCTV) System

The video security system where required, shall be integrated into the
overall function of the facility. The designer shall design a conplete closed
circuit television security (CCTV) systemand shall have a m nimumof 3 years
experience in simlar installations. Placenment of caneras nust be carefully
considered in order to avoid dead zones. Conduit and wiring shall be
installed for the systemand a canera shall be installed at all entrance and
exit areas. The location of the canera shall be suitable for nonitoring
peopl e novenent when entering or |eaving the building and an enmergency circuit
shal | provide power for each canera location. Conduit, wiring, caneras, etc.
shall also be installed in all parking lots, |oading docks, and computer areas
to provide nonitoring

(1) Caneras shall be of the fixed or pan-tilt-zoomtype as required for
each specific location. Camera conponents shall include caneras, |enses,
fixed and renote-control canera accessories, canera housing, and environmenta
options. Cameras shall be housed in proper enclosures for the environnment in
which they are to operate (e.g., defrosters, heaters, weatherproof enclosures,
corrosion resistant or vandal proof enclosures, etc.).

(2) Al caneras shall be nonitored/controlled at the facilities centra
control station. Mnitors shall be event driven. NMonitor conponents shal
i nclude nonitors and nonitor mounts. A VCR shall be provided where required,
to record unaut horized access (control by guard). A 120 volt single duplex
receptacl e (enmergency power) shall be provided i nmredi ately adjacent to al
CCTV canera | ocati ons.

(3) CCTV caneras shall be provided to nonitor entry and exiting from
t he | oadi ng dock areas. CCTV nonitors (in addition to that at the centra
consol e for the | oading dock areas), shall be provided in the | oading dock
office to provide identification of delivery vehicles prior to opening the
| oadi ng dock doors.
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TYPICAL IDS
CONDUIT SYSTEM
RISER DIAGRAM

ZONE 1 (CLASS. STOR. RM) ZONE 2 (VAULT)
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|| FUTURE EQUIPMENT

INTRUSION DETECTION SYSTEM RISER DIAGRAM
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BB—4
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SIZED AS REQUIRED

SEE SITE PLAN FOR|m — 4 — — — — — - — — — — — —
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TYPICAL TELEPHONE SYSTEM RISER DIAGRAM
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i@B DUCT SMOKE DETECTORS

4@ ZONE 1 ALL HORN/STROBES

p ZONE 2 ALL PULL STATIONS
{ > ZONE 3 ALL HEAT DETECTORS
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FCP FSA

KL 7} SPRINKLER FLOW SWITCH
TRANSCEIVER § TAMPER SWITCH
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FI RE ALARM CHECKLI ST

-  REVI EWBASE SPECI FI C CRI TERI A | N APPENDI X
- Determne what Codes and/or military requirenents nust be followed.

- Deternmine the type of systemto be used. Check NFPA 72 and ADA to see if
there are any special requirenents.

- Initiating Devices
- Manual pull stations.
- EBEvery egress.
- Every level
- 200 ft. maxi mum horizontal travel distance.
- Area detection
- Protect ALL AREAS, including area above ceiling if needed.
Consi der providing a catwal k for maintenance of detectors in
i naccessi bl e areas. Consider renote LED for detectors above
cei ling.

- Place all detection devices at least 12-18 in. fromlights
and 3 ft. from HVAC diffusers on plans.

- Heat detectors
- If ceiling over 10 ft., reduce spacing

- If ceiling not smooth (interrupted by joists, beans),
adj ust spaci ng and nounti ng.

- If ceiling not level (sloped), adjust spacing.

- Al points on ceiling within 0.7 tines the listed
spacing (after all adjustnents).

- Snoke Detectors
- Use 30 ft. spacing as a guide.

- If ceilings not snooth, adjust spacing and nounti ng.
- If ceiling not |evel, adjust spacing.

- Al points on ceiling within 0.7 tines the detector's
listed spacing (after all adjustnents).

- Consider effects of stratification

EXHBIT 17-8
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- SPECI AL APPL| CATI ONS

Use snoke detectors under raised floors and above ceilings if
this area is used as a return air plenum The detector nust be
listed for the air velocities present.

H gh air novenent areas, see NFPA 72 5-3.7.6. 1.

H gh rack storage areas, see NFPA 72 5-3.7.5 and Figures A-5-3.7.5
(a) and (b).

Snmoke door rel ease, see NFPA 72 5-11.7.

El evator recall for firefighter's service, see
NFPA 72 3-8.15 and ASME Al7. 1b.

- Flanme detectors
- Duct Detectors

- COORDI NATE wi t h Mechani cal Engi neer.

- 2000 - 15000 CFM Detectors on supply.
15000 or nore CFM Detectors on supply and return.

- Provide renote test station when detectors may be
i naccessi bl e.

-  Show detectors on floor plans and on fire alarm
ri ser diagram

- Notification Devices
- Audible Al arns
- Locate devices to provide sufficient sound | evel
- 15 dB above anbi ent.
- 5 dB above nmaxi mum for 60 seconds.
- Double the distance and | ose 6 dB.
- Lose 25 dB through wall.
- Lose 10 dB through door.
CEGS lists following mnimuns nmeasured at 10 ft.:
- Bells 85 dBA
- Horns 85 dBA.
- Chines 80 dBA
- Provide device(s) on every floor.

- Provide device(s) for noisy areas; i.e., Mech. Roons
and Break Roons.

- Devices in soundproof areas.

- Devices in hallways to be heard when all doors cl osed.

EXHBIT 17-8
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- Devices to have distinct sound from surroundi ngs.
- Visual Alarns
- Space in accordance with Tables in NFPA 72, Chapter 6-4.4.

- Note that there are different Tables for roons, corridors
(less than 20 ft. wide) and sl eeping areas. There are
al so separate Tables for ceiling-munted and wal | - nount ed
appl i ances.

- Control Pane

- Were a design will tie into an existing system be certain that
the new design will be conpatible. Check existing wiring and
FACP capacity.

- For DC | oop systens, put each of the following on an individua
zone:
- Fire Suppression System
- Hazardous areas.
- Flow switches.
- Tanmper switches for post indicator valves ( PIV s).
- Tamper switches for all control valves.
- Any ot her supervisory device.
- Fireman's service for elevators
- Attic detectors.
- Pull Stations
-  Kitchen equi pnent.
- Notification appliances.
- Autonatic door release.
-  Power shutdown to data processing equi prment.
- AHU shut down.

- Provide nmanual override to AHU shutdown for testing purposes.

- Activate fire alarns if a kitchen equi pnent control panel is
al armed, where applicable.

- NFPA 72 |ists maxi mum nunber of devices for a zone
- Consi der maintenance when zoni ng detectors.

- Annunci ators
- If an annunciator is needed, use a graphic annunci ator
Annunci ators that only list the zones nerely repeat
information available fromthe fire alarmcontrol panel
- Do not forget to show underfl oor detectors and detectors
above raised ceilings.

- Signaling Equi prent
-  Make conpatible with Base's existing system

EXHBIT 17-8
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- Specify transceiver with enough zones to transnmit facility.
- Do not show conduit to TBB when radio is used.

Ri ser D agram

- Show FACP.

- Power supply.

- Signaling nethod.

- Annunciator, if used.
- ALL ZONES.

Power Supply

- Primary Source: Connections to |light and power service on
dedi cated branch circuit, with disconnecti ng neans accessi bl e
only to authorized personnel. Ensure that the di sconnecting
means is |ocked if necessary.

- Secondary Source: Batteries npbst commonly used.

- Troubl e Source: Shal | be i ndependent of primary power.

- Provide nonsupervi sed power for door hol ders.

- Al fire alarmdevices should be powered fromthe FACP

- Show fire punp power ahead of all disconnecting neans.

Wring

- Wring shall be Style D or Oass A

- Wien connecting to an existing system be sure that wiring
is conpatible. Do not connect a 4-wire systemto a 2-wire
system

Sprinkler System El ectrical Supervision

- COORDI NATE wi t h Mechani cal Engi neer and Sanitary Engi neer.
- Flow switches.
- Tanper switches on all control valves and PIV s.
- Pressure Tank: Det ect high and | ow pressure.
Detect high and | ow water |evel.
- Dry-Pipe Pressure: Detect high and | ow pressure.

- Steam Pressure: Det ect | ow pressure.
- \Water Tenperature: Signal when bel ow 40 degrees F.
- Fire Punps: Supervi se accordi ng to NFPA 20.

- Show all supervising devices on floor plans and on fire
alarmriser.

- If an air conpressor is used for the dry-pipe system show
it on the power floor plans with hard-w red power connection.

EXH BIT 17-8
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CHAPTER 18

COST ESTI MATES

18.1 CGENERAL

The purpose of this chapter is to provide specific guidance for the
preparation of cost estimates for mlitary construction projects. Estinates
are made for programm ng, cost control during design, evaluation of bids,
control of negotiations, and to serve as a guide in establishing a schedul e
of payments. Oten these estimates are al so used to evaluate the

reasonabl eness of the contractor's proposal for negotiated procurenent
contracts. As such, they nust be consistent with the best estimating
practice of the construction industry and be current, accurate, and
conplete. They nust reflect the expected cost to the Governnent to perform
the work by contract and include all reasonable costs which a prudent,
experienced, and wel | -equi pped contractor mght anticipate and include in
hi s bid.

18.2 APPLI CABLE PUBLI CATI ONS

Air Force Paranetric Cost Engineering System User ui debook (PACES)
Civil Works Wrk Breakdown Structure

El 01D010, Engi neering Instructions - Construction Cost Estinates

EP 1110-1-8, Volunme 3, Current Edition - Construction Equi prent
Onnershi p and Operating Expense Schedule - Region |11

ER 1110-1-1300, Engi neering and Design Cost Engi neering Policy and
Requi rement s

ER 1110-2-1302, Engi neering and Design Gvil Wrks Cost Engi neering

ER 1110-3-1300, Engineering and Design Mlitary Prograns Cost
Engi neeri ng

ER 1110-3-1301, Engi neering and Design Environmental Restoration Cost
Engi neeri ng

Hazar dous, Toxi c, Radi oactive Waste Wrk Breakdown Structure

MCACES GOLD User Manual, Volume | - Function and Capabilities &
Vol ume 11 - Advanced Opti ons

Mlitary Wrk Breakdown Structure

National Unit Price Book, Region Ill, Current Edition

18.3 GENERAL | NSTRUCTI ONS

The Cost Engineer is responsible for obtaining the current version of al
software and applicabl e user manuals. The recomended source is the
Construction Criteria Base (CCB). The CCB resides on Conpact Di sk - Read
Only Menory (CD-ROM and is avail able by subscription fromthe Nationa
Institute of Building Sciences, Attn: CCB, 1201 L Street NW Suite 400,
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Washi ngt on DC 20005; tel ephone (202) 289-7800. Note: Databases should be
downl oaded fromthe Internet (See below). The following is currently
avail able fromthe CCB:

CCB Cost Tool s Docunent ati on

MCACES GOLD User Manual

MCACES GOLD Advanced Utilities Document

TRACES PBM User Information

Air Force Parametric Cost Engineering System User Qui debook

Execut abl e Prograns on CCB

MCACES GOLD (M cro-Conputer Ai ded Cost Estimating Software)
PACES (Air Force Paranetric Cost Engi neering System

The foll owi ng suppl emental cost estimating information required to
conplete the cost estimate is available on the Internet. The address for
the Mobile District hone page is - http://ww. sam usace. arny. ml/sam en/
/cost/encost.htm . The follow ng itens can be downl oaded off the Internet:

AF Form 1178 (Bl ank Form
Cost Estimate Subm ttal Checklist (Blank Forn
Cost G owh Factors - Arny
Air Force
Gvil Wrks
Dat abases: Assenblies
Crews
Constructi on Equi prent
Labor Rates
Model s
Project Tenpl ates
Unit Price Book

Quide for Estimating Latin American Projects -
Panama, El Sal vador and Honduras

Quide for Estimating Payroll Taxes & I nsurance and Sal es Tax Costs
(Stateside Projects Only)

HAG Dat a Sheet

Work Breakdown Structure: G vil
HTRW
Mlitary

Projects will be designed in U S. measurenents or Metric neasurements. Wen
the project is a nmetric design, all units of nmeasure and cost data
referenced in this and other referenced docunents for this project shall be
changed to Metric Units of Measure and Metric Cost Dat a.

18.4 DELI VERABLES

The following itens are to be included in estimate submittals which are to
be reviewed by the Mbile District:

Cost Estimate Submittal Checklist (Required for all submittals). The
checklist shall be filled in and used as a cover sheet for each cost
estimate submttal. The Checklist can be downl oaded off the Internet (See
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Par agraph 18.3 above). Access to each cost estimate and its contents shal
be limted to those persons whose duties require know edge of the cost
estimate.

Estimate (Required for all submttals, nunber of copies specified in
Appendi x A, A-E Design Contracts). For manually-prepared, the conplete
detail and required sumaries; for MCACES GOLD, all material printed out in
accordance with the print settings in the “Project Tenplate”, in reduced
size (8-1/2"x11"), l|andscape, and suitably-bound. The RTA cost estinmate
that is submitted to the Governnent shall be acconpanied by a letter of
transmttal which includes the follow ng statenent: “To the best of ny
know edge the confidential nature of this estimate has been naintained”
Thi s statenent should be signed, dated and nmaintained until the official
mar ki ngs have been renoved.

AF Form 1178 (Required for all submittals on Air force Projects only),
properly filled out in accordance with the instructions in paragraph
bel ow. A blank AF Form 1178 can be downl oaded of f the Internet (See
Par agraph 18. 3 above).

1.44MB 3-1/2” Diskette(s) (required for all electronic submttals). The

di skette will contain a electronic copy of the PRQJECT DATABASE. No ot her
rel ated databases will be saved on this diskette. The LABOR RATES DATABASE
shal|l al so be saved to a separate diskette. The total nunber of diskettes
needed depends on the size of the database(s) and storage capacity of the
di skette(s). These databases shall be “SAVE TO COVPRESSED’ di skettes from
t he SERVI CES nenu of the MCACES GOLD software

Supporting Data (Required for all submttals). A suitably-bound, ordered
and | egi bl e presentation of all cost estinmate backup. Backup consists of
Quantity Survey, Quantity Derivations and Quotations. ALL BACKUP MJST BE
TRACEABLE TO THE LINE | TEM TASK | N THE COST ESTI MATE THAT THE BACKUP
SUPPORTS.

HAG Data Sheet (Required with RTA submittal only). The HAG Data Sheet can
be downl oaded off the Internet (See Paragraph 18.3 above).

Annot at ed Conments, as appropri ate.

NOTE: THE VARI QUS CUSTOVERS SPECI FI ED | N APPENDI X A, A-E DESI GN CONTRACTS
WLL RECEIVE THE “COST ESTI MATE PLUS AF FORM 1178, |F APPLI CABLE" ALL THE
OTHER | TEMS LI STED PLUS 1 EACH COST ESTI MATE (BCOUND) AND 1 EACH COST

ESTI MATE (UNBOUND) W LL BE PROVI DED TO THE MOBI LE DI STRI CT COST ENG NEERI NG
BRANCH ONLY.

18.5 ESTI MATOR QUALI FI CATI ONS

The designers cost estimating staff shall consist of dedicated full-tine
cost engineering specialist(s) for each required design discipline, such as
architectural, structural, civil, nechanical, and electrical. It is

i nperative that estimtes be prepared by, and revi ewed under the supervision
of , personnel who are conpetent in construction cost estimating. Estimators
must possess a wor ki ng know edge of construction and be capabl e of nmaking
prof essi onal determ nati ons based on experience. |If the designer determ nes
his staff does not possess all these qualifications, he shall obtain
assistance froma qualified firmwhose specialty is cost estimating. In
maki ng this determ nation, the designer shall consider the conplexity of the
project and the nunber and qualifications of his full-tinme estimators. In
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consi deration and selection of a consultant firmfor cost estimating, the
desi gner shall consider, in addition to the foregoing, the firnms
specialties, its ability to coordinate the estimtes with the designer, and
its previous experience in preparing cost estimates for the Governnent.
Estimates prepared by a consultant nust be reviewed by the designer before
submittal to insure coordination and conpliance with contract requirements.

18.6 METHODS OF ESTI MATI NG

18.6.1 General

The nethod(s) used to prepare estimates for the various required submttals
shall be as specified in the Statenent of Wrk-Cost Estimating Criteria.

Met hod specified may be the M cro-Conputer Aided Cost Engi neering System
(MCACES GOLD Edition), Tri-Service Automated Cost Engi neering System (AF
TRACES Parametric Building Mdels - PACES), Manual Method or Exce
Spreadsheet Met hod as descri bed bel ow, or a conbi nati on of MCACES and
TRACES. REGARDLESS OF THE METHOD USED, THE DESI GNER SHALL MAKE ALL
NECESSARY | NVESTI GATI ONS, EVALUATI ONS, CALCULATI ONS, AND ADJUSTMENTS TO

| NSURE THAT ESTI MATES FI T THE SPECI FI C PRQJECT SCOPE AND CONDI TI ONS AND ARE
CURRENT, ACCURATE AND COWMPLETE. ABSCLUTELY, NO OTHER METHODS ( COMPUTERI ZED
SOFTWARE, SPREADSHEET, TYPED, ETC.) WLL BE ALLOAED W THOUT SPECI FI C
APPROVAL | N ADVANCE PER PRQIECT FROM THE MOBI LE DI STRI CT COST ENG NEERI NG
BRANCH ( 334- 690- 2626) .

18.6.2 TRACES (AF TRACES Paranetric Buil di ng Model s)

VWhen the TRACES (AF TRACES Paranetric Buil ding Mdels) systemis specified,
the estimate shall be prepared as explained in the Statenment of Wrk-Cost
Estimating Criteria and the TRACES User Manual and Site Wrk Mdel Report.
Further detailed instructions and specific information will be provided
separately as necessary.

18.6.3 MCACES LD

Under the MCACES GOLD procedure, the estimate shall be prepared as expl ai ned
in the Statenment of Wrk-Cost Estimating Criteria and the MCACES ol d User
Manual .  Further detailed instructions and specific information will be
provi ded separately as necessary.

18.6.4 Manual

VWhen the nmanual procedure is directed or elected for a specific submttal
the estimate shall be prepared simlarly to the sanple final estinmate which
will be furnished if applicable. At the Ready-To-Advertise submttal, the
estimate forwarded to the Mobile District shall be the original, prepared in
pencil, in order that any necessary revisions by the Government may be
readi |y made.

18.6.5 Excel Spreadsheet

Wen the Excel Spreadsheet nethod is directed, the estimate shall be
prepared on the Excel Spreadsheet blank fornms and simlarly to the sanple
Excel Spreadsheet final estimate which will be furnished if applicable.
Further detailed instructions and specific information will al so be provided
separately as necessary.
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18. 7 SUBM TTAL REQUI REMENTS

18.7.1 General

The desi gner shall prepare (or have prepared by an estimating consultant) a
professional quality construction cost estimate at each of the various
stages of project design. Estimates nust accurately reflect the scope and
features of work shown on the design docunents actually submitted. The
degree of detail nust be commrensurate with that represented by the submtted
pl ans, specifications, design analyses, etc. Were the design is not
sufficiently conplete to enabl e accurate definition of any portion of the
wor k, appropriate all owances, based on good estimati ng experience and

j udgenent, nust be nmade to cover work not yet fully defined

18.7.2 Cost Control

Funds for project construction are usually programred based on the estimated
cost at the project definition or concept design stage. Based on the
progranmmed anount, which frequently cannot be increased, a Construction Cost
Limtation (CCL) is determ ned. The designer is responsible for making
every reasonable effort to design a project that can be built within the
CCL, specified in the Statement of Work (SOW. Throughout the entire design
period, close coordination between the designer and cost engi neer nust be
exerci sed to achi eve accurate cost control

18.7.2.1 Cost Estimate Overruns

It is the designers responsibility to design the project so that the current
construction costs including project escalation costs are within the
construction cost limtation specified in the SON However, if for some
reason beyond the designer's control the project should exceed the
construction cost limtation, the designer shall submt the follow ng: (1)
the cost estimate showing a base bid that is equal to or |less than the
construction cost limtation; (2) identify a list of additives
alternates/options to bring the total bid package to no nore than the
construction cost limtation specified, that have been coordinated through
the Mobile District Corps of Engineers Project Manager (PM; and (3) a
witten narrative explaining the reasons why the current construction costs
i ncl udi ng project escal ati on exceeds the construction cost limtation
specified. A witten narrative shall also be submitted whenever the current
cost estimate has changed nore than 5% (plus or minus) fromthe previous
cost estimate. |In the case of the project definition or concept cost
estimate, variations fromthe DD Form 1391 shall be explained in narrative
form

18.7.2.2 Failure to Conply with Procedures

Failure of the designer to conformto the procedures outlined within this or
referenced manuals will result in the estimate being rejected and
resubmtted with deficiencies corrected and the designer nmay be required to
conme to the Mobile District office within 48 hours for a face-to-face
nmeeting for the purpose of preparing a corrected cost estimate.

18. 7.3 For mat

18.7.3.1 Ceneral

VWhen TRACES or MCACES GOLD is specified, the format will be as outlined in
the Statement of Wrk-Cost Estimating Criteria. The Cost Estimate shal

also follow the Tri-Services Wrk Breakdown Structure (WBS). In addition, a
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Wor k Breakdown Structure hierarchy (Normal, Full, Partial or Special) has
been established for all M CACES Gold projects. Project information shal

be input so that the estimate output will present costs for the building (or
primary facility), broken down according to its various features, and costs
for all support itens. Any bid schedule, noney allocations, etc

requi rements shall al so be considered. The TRACES system after
project/facility data has been established, nodels sel ected, project
paraneters defined, quantities and direct costs cal cul ated, nodifiers
(overhead, profit, escalation, contingency, and SI OH) added, the systemwill
generate various construction cost reports. The MCACES system after
project unit prices, assenblies, nodels, |abor rates, construction equi pnent
rates and crew data is input, will compute costs and produce the estinate.
VWhen an estimate is manually prepared, its format shall conformto the
exanpl e provided, with simlar breakdown of features and bid itenms. Wen an
estimate is prepared using the Excel Spreadsheet nethod, its format shal

al so conformto the exanple provided, with siml|ar breakdown of features and
biditens.

18.7.3.1.1 Mlitary Projects

The Mlitary WBS as specified in Section 18.11 will normally be used on al
Mlitary Construction Projects.

18.7.3.1.2 Gvil Wrks Projects

At the Reconnai ssance Study or alternative evaluation phase of Feasibility
St udi es, rough-order-of-magnitude estimates based on historical costs can be
prepared manual |y or using an Excel spreadsheet. Once a selected planis
determ ned a detail ed MCACES GOLD estinate nust be prepared using the
appropriate Cvil Wrks Wrk Breakdown Structure (WBS) format. After the
detail ed MCACES estimate is prepared a Total Project Summary of Costs mnust
be prepared using an Excel spreadsheet. This sunmary nust be arranged by
Code of Accounts format and include all project costs (e.g. Real Estate,

Desi gn, Engi neering During Construction, etc.) and show the appropriate
escal ati on.

At the Plans and Specifications (P&S) stage all estimates nust be prepared
usi ng MCACES and detailed equal to the | evel of design. The MCACES estinmate
shoul d be arranged according to the project Bid Schedul e included in the
specifications and be formatted in the Gvil Wrks WBS. The Total Project
Sunmary of Costs nust al so be updated at this stage to reflect the current
estimates.

At the RTA stage, the Governnment Estimate nust be arranged according to the
Bid schedul e shown in the solicitation specifications. The Governnent
Estimate nmust be prepared using MCACES to a |level of detail commensurate
with the solicitation drawings. The Governnent Estimate does not include
Prime Contractor Profit.

For Civil Wrks Projects involving dredging, the cost estimate should be
prepared using the appropriate CEDEP spreadsheet programin |ieu of MCACES
for the Dredgi ng Account only.

18.7.3.1.3 HIRWProjects

HTRW Envi ronnent al Restoration Projects shall use the HTRWWBS. The HTRW

WBS provides the framework for preparing cost estimates, nodeling

devel oprment, and col l ecting historical data for all renediation projects.

The WBS consists of a nunbering and title systemthat details the work to

four levels of the WBS to organi ze the HTRWestimate. As a mninum al
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estimates shall be prepared to the fourth I evel followed by detail. The

quantity take-off shall be prepared following the WBS to the same level. In
no case shall the WBS title descriptions be changed for |evels one through
four. Levels five and six are optional. Newtitles for work not covered in

the WBS may be added under nunbers 90 through 99. Mintaining this rigid
structure for the first four levels will allow systematic collection of

hi storical HTRWcosts. Any vertical building construction required within
the HTRW proj ect shall be a separate estimate fromthe environnmental work
and shall followthe Mlitary WBS. HIRWprojects will likely have two

di stinct phase; construction of a treatnment facility and operation and

mai nt enance of the facility over a period of time that may range from nont hs
to years. Construction and operating wage rates, escal ation rates, and

ot her cost may be different for construction vs. |long-term plant operation
Therefore, construction costs will be prepared in a separate estimate from
the “after construction” operations cost. Depending on the project scope,
it is possible the designer will be required to prepare three (3) separate
estimates for each submittal. One for the vertical building construction
one for the HTRWconstruction, and one for plant operations.

18.7.3.2 Bid Schedul e

For Project Definition submittals, estimated contract costs shall conform
to a bid schedule simlar to that expected to be developed later, with a

m ni mrum of at |east one bid itemfor work within any building and at | east
one to cover exterior work. For later than concept submttals, estimates
shall conformto an acceptabl e bid schedul e proposed by the designer
Ceneral ly, each different building or building type nmust be covered under a
separate bid item Wthin a building, selected features or work itens may
be required to be covered under separate bid itens for cost accounting or
ot her reason. Exterior work may be required to be broken into separate bid
items where quantities of work are significant and highly variable or where
useful historical cost data can be derived from anal ysis of bids received.
The estimate shall present a total anmount for each bid itemto include
direct labor, material and construction equi pnent costs, indirect costs and
profit. The final bid schedule will be as directed or approved by the
CGovernment. |If the estimated cost of the total project, including cost
grow h al |l ownance, woul d exceed the CCL, it may be necessary that the bid
schedul e include itenms under a base bid and additive alternates /options.
VWere additional bid item breakdown beyond that proposed by the designer is
consi dered necessary, it shall be provided by the designer at no additiona
cost to the CGovernment. Quidance regarding bid item breakdown may be
obt ai ned by contacting the Mbile District MIlitary Cost Engineering Unit.
Estimates for nodifications under an existing construction contract mnust
conformto the contract pay item schedule. Wen the Statement of Wrk
requires nmultiple Bid Schedul es, preparation of separate detailed cost
estimates and associ ated sumraries i s nandatory.

18.7.3.3 Contractor Type

The estimate shall be structured according to the type contractor considered
nost likely to bid as prime. For exanple, if the job is so heavy

i n mechani cal work that nost bidders would |ikely be mechani cal contractors,
the estimate should reflect a mechanical prinme contractor
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18.7.4 Cost Breakdown

18.7.4.1 Ceneral

Costs must be broken down into priceable elenments. Al cost and quantities
in the estimte nust be supported. Unsupported lunp sumpricing is not
acceptabl e at any stage of design. The |level of breakdown nmust be
conmensurate with detail available fromthe design docunents.

18.7.4.2 Project Definition (10-15%

The Project Definition Cost Estimate should be as detailed as the |evel of
design will permt. Unit pricing which includes all direct |abor, materia
and construction equi pnment costs and any subcontractor markups is permtted,
provi ded appropriate support is included. Prime contractor indirect costs
and all owance for profit rmust be excluded from such unit prices and added
separately.

18.7.4.3 Concept Design (30-35%

The Project Definition Cost Estimate should be as detailed as the |evel of
design will permt. Unit pricing which includes all direct |abor, materia
and equi prent costs and any subcontractor markups will be permtted up

t hrough the concept submttal, provided appropriate support is included.
Prime contractor indirect costs and all owance for profit nust be excl uded
fromsuch unit prices and added separately.

18.7.4.4 InterimDesign (50-60%

The InterimDesign Submttal Cost Estimate shall be prepared in task-by-task
detail to accurately reflect the scope of work shown in the submttal. This
cost estimate provides good cost control prior to final design

18.7.4.5 Final Design (Unreviewed 100%

The Final Design Cost Estimate shall be prepared in task-by-task detail to

accurately reflect the scope of work shown in the submitted docunments. At

the Final submttal, since design is conplete, the scope of work is defined
sufficiently well to permt accurate and conpl ete determ nation of all

proj ect costs.

18.7.4.6 Ready-to-Advertise (100%

At the final submittal, a final update of the Final submittal, the estimate
will be conprised entirely of work tasks for which basic costs are detail ed.
The designer is responsible for the conplete cost estinmate including
amendnents that mght occur during the advertising period.

18.7.5 Resubnmittal and/or Support

If upon review, any submtted estimate is found to not be in conpliance with
any of the requirements stated or referenced in these instructions, it wll

be rejected. The designer shall, pronptly upon request, revise and
resubmt the estimate in the time specified in the resubmttal notice, with
deficiencies corrected, at no additional cost to the Governnent. |If cost,

gquantity, etc., of any itemin the estimte appears questionable, the
desi gner shall pronptly provide sufficient and satisfactory expl anation
and/ or supporting dat a.

18-8



18.7.6 Bid Exceeds Estinmate

After all bids are received and they are significantly higher than the
Covernment Estimate to be determ ned unreasonable, there is a possibility
that one or nore bidders will protest the reasonabl eness of the CGovernnent

Estimate. In addition, the designer/cost consultant Final Bid Price
Estimate may not be within 15 percent of the | ow responsive bid at bid
opening time. |If this occurs, the designer has a major role in review ng

the Governnent Estinmate and eval uating the Governnent's position. The

desi gner/cost consultant will promptly conduct an independent review of the
Government estimate at no additional cost to the Government. The
responsi bl e cost engi neer would review the Government Estimate to be sure
that it does not contain any om ssions, discrepancies (errors in
calculation, etc.), quantity takeoff errors, or errors in cost/pricing data.
In addition, the reviewer should further analyze any unusual conditions or

circunstances that may affect or conplicate the work. |f the reasonabl eness
of the Governnment Estimate is protested, the analysis will consist of an in-
dept h, point-by-point response to all issues raised by the protestor or

contractor. The review analysis will consist of the Governnent Estinate,

i ncluding all backup and supporting data, conplete explanations about
assunptions made and, if available, historical data fromprevious simlar
projects which support the estimate. The Governnent Estinmate shoul d be
revised imedi ately if an error is found, and an expl anation of the error
shoul d accompany the revised estimate. |If the revised estimate brings an
offeror's price within range of a fair and reasonable price, the Contracting
Oficer will reviewthe situation and determne final contracting action

The designer is required to acconplish the design to permit the award of a
contract at a price that does not exceed the construction cost limtation
specified. Wen bids for the construction contract exceed this anount, the
Mobile District may enforce the contract clause requiring the designer to
perform such redesign necessary to permt award within funding limtations.
These services shall be performed at no increase in the cost to the

Cover nnment .

18.8 TECHNI CAL REQUI REMENTS

18.8.1 General

Estimates nust accurately reflect the project scope and conditions, |ocal

| abor situation and prices of material, |abor, and construction equi pnent
anticipated or forecast to prevail in the project vicinity at the tine of
construction, based on a practicable construction schedule. The estimate
shoul d consider delivery dates for materials and equi pment to be install ed.
Estimates will not be accepted as neeting contract requirements if data used
in their preparation is substantially different fromthat shown on the
submitted drawi ngs or other design data. Very close coordination and cl ear
conmuni cati on anmong the designers and estimators is required because
reliable, accurate estimates cannot otherw se be produced.

18.8.2 Quantity Survey

Accuracy and conpl eteness of the quantity survey (takeoff) is essential as
it directly and critically affects the accuracy of the estimate. The
t akeof f shall be conprehensively and accurately prepared to cover all work
for the project. It shall be based on all facts that can be gathered from
t he avail abl e engi neering and design data. Assunptions as to detail which
is beyond the | evel available at the current stage of design is often
necessary to insure that total cost of the overall project work is covered.
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In such cases, statenments and expl anati ons of necessary assunptions shall be
i ncl uded so that, when design details becone avail able, quantities can be
reconciled. Quantity surveys nust be planned to fit the pricing for the
wor k involved, conformto the bid schedule, and be consistent with the
paynment provisions of the specifications. Surveys nust be docunented in
such manner that conputations can be |later followed and verified by others.
Tabul ati on and comput ati on sheets shall be dated and contain appropriate
references to plans, specifications, or design anal yses. Rel evant sketches
shall be included. Quantity survey docunentation nmust be furnished as a
part of the estimate submittal to be reviewed by the Mbile District Cost
Engi neeri ng Branch.

18.8.3 Material Pricing

VWhen an itemof material is relatively minor or not yet fully defined, as at
concept or earlier stage, it may be satisfactory to base pricing on data in
estimati ng handbooks (including the MCACES Dat abase). In these cases,
appropriate adjustnments must be nade to account for project conditions. For
| ater stages or for significant itenms, material costs will be based on
verbal or witten quotations obtained from manufacturers and suppliers,
price lists appropriately discounted, and previous recent quotations.
Specific current price quotations (at least two, if practicable) should be
obtained for major itenms of permanent equi prent and for significant, unusua
or nonstandard material itenms. Were quantities or unit costs will have
only noderate inmpact, recent reliable quotations fromother projects for
conparabl e itens are considered acceptable. Freight costs to the project
site must be covered. Sales and other applicable taxes nust be included in
the estimate by applying, in a separate cal cul ati on, appropriate percentage
mar kups of material cost. Q@uide for Estimating sal es Taxes can be

downl oaded off the Internet (See Paragraph 18.3 above). Each submittal for
whi ch quotations are appropriate shall include a |ist show ng principa
items of material, equipnent and supplies (such as concrete, structura
steel, siding, punps, chillers, uninterrupted power system etc.), and

i ndi cating the manufacturer/supplier, |ocation, person contacted, telephone
nunber, date, pricing, etc., along with all other pertinent information
collected or prepared for the estimate. A record of the pricing data
utilized nust be maintai ned and submitted as backup data with the estimte
to be reviewed by the Mobile District Mlitary Cost Engineering Unit.

18.8.4 Labor
18.8.4.1 \Wges

Labor costs in the estimate nust be based on rates that include basic wages,
overtime and holiday prem um paynents, and Contractor's contributions for
fringe benefits such as health and wel fare, holiday and vacati on pay,
pensi on fund, apprentice training, etc. Estimted rates should be those

whi ch the contractor will be expected to pay when the project is actually
constructed and nmust consider prevailing rates actually being paid in the
project area as well as mnimumrates which will be included in the contract
in accordance with the requirenents of the Davis-Bacon Act. Information on
wages nay be avail able from various sources, such as Corps field offices,
Mobile District Cost Engineering Branch, contractors in the project area,
etc. Utimtely, the designer is responsible for all wage rates used in the
cost estimate.
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18.8.4.2 Unit Costs
18.8.4.2.1 General

Labor unit costs should be based on estimated productivity and cost of
wages, fringe benefits, etc. for the labor involved. Productivity estimates
are based on experienced rates, tenpered by estimtors' judgenent and mnust
consi der project conditions, |abor availability, market conditions, and the
i ke. Useful information can be obtained fromvendors, subcontractors, and
ot her pertinent sources.

18.8.4.2.2 TRACES

TRACES does not use specific project |location wage rates to devel op unit
costs, but uses location nodifiers to adjust material, |abor, and
construction equi pment costs based on the | ocation of the project. However,
TRACES scope and cost can be exported to MCACES GOLD where specify line
items can be adjusted.

18.8.4.2.3 MCACES GOLD

For MCACES GOLD estinmates, |labor unit cost is a function of the crew unit
cost and the value for crew daily output included for each task. The
productivity rates in the MCACES GOLD Dat abase must be adjusted for project
conditions as appropriate.

18.8.4.2.4 WManual or Excel Spreadsheet

Productivity nust also be carefully evaluated for Manual or Excel
Spreadsheet estimates. For nmechanical and electrical work, |abor cost nust
be estimated by assigning unit manhours to each task, then applying an
appropriate prevailing wage rate to the summari zed manhours. For work ot her
t han mechani cal and el ectrical, |abor may generally be estinmated by applying
to each task a realistic unit cost (based on a reasonable task productivity
and current prevailing wage rates), unit nmanhours, unit crewhours, or as
directed. Were the | abor cost for a specific task in a manually-prepared
or Excel Spreadsheet prepared estimate is significant, or the task has

uni que requirenents, the submttal should include a detailed estimte based
on productivity and cost of an appropriate crew simlar to the exanple
provi ded.

18.8.4.2.5 Social Benefits Cost

The contractor's cost for Social Security taxes (FICA), Federal and State
Unenpl oynent | nsurance, Workmen's Conpensation and Enployer's Liability

I nsurance and any ot her social benefits nust be included in the estimte as
a percentage of the | abor costs. Quide for Estimating Payroll Taxes &

I nsurance can be downl oaded off the Internet (See Paragraph 18.3 above).

18.8.5 Constructi on Equi prment

TRACES does not use specific project |ocation construction equipnment costs,
but uses location nodifiers to adjust material, |abor, and construction
equi pnent costs based on the |location of the project. For MCACES GOLD
estimates, costs for construction equi prent and small tools costs are
i ncluded in the equi pnent rates database. These costs are thereby included
by the systemfor each task, as appropriate. For manually-prepared or Exce
Spreadsheet estimates, costs shall be conputed simlarly to the crew nethod
of MCACES GCOLD and included in the detail for the work itemto which it
pertains. EP 1110-1-8 is the basis for MCACES GOLD constructi on equi prent
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unit costs and shall be used as well for estimating construction equi prment
costs for manual or Excel Spreadsheet cost estimates. Sonetines
extraordinarily large nunbers, or highly specialized, unusual or unique
items of construction equi pnent may be required to construct a project. In
any instance where it is considered likely that the Contractor would have to
rent certain construction equi pment, rental rates should be determ ned for
those itens and appropriate adjustnents included in the cost estimate to
cover any additional cost.

18.8.6 Subcontract Wrk

Esti mates shall be prepared for subcontract work using the same met hodol ogy
and degree of detail for direct costs as outlined for work by the prine
contractor. Al Subcontractor work nust be detailed. Subcontractor
quotations in lieu of detail is unacceptable. The subcontract estinmate
shall include costs for direct |abor, materials, equipnment, and second -tier
subcontracts, as well as subcontractor nobilization and other indirect costs
and profit. A subcontractor's overhead usually bears a fairly stable
relationship to the subcontractor's portion of the work and can be esti nmated
on a percentage basis. Overhead rates typically range from10 to 15 % and
profit rates from7 to 10 % depending on conplexity, risk, etc., and

j udgenent nust be exercised in selecting appropriate rates. For second-tier
subcontract work, overhead and profit markups nust be covered for second-
tier as well as first-tier. A detailed derivation of subcontractor's
overhead costs will be required where his work has uni que requirenents or
where the cost inpact of the subcontracted work is significant. Wen
reliable subcontractor quotations are obtained, they may be used to verify

t he reasonabl eness of the estimate for the subcontract work.

18.8.7 Mobilization and Denobilization Costs

These costs nmust be estimated by detail ed anal ysis consi deri ng equi pnent
requi rements, distance to nove to project site, transportation nethods,
effort required to prepare, service, load, unload, etc., and the detai
included in the submttal. For nost building-type projects, nobilization
and demobilization for the prime Contractor may be included in the estimte
of indirect costs. Subcontractor nobilization and denobilization cost
shoul d be included in the estimated subcontract total. Were costs apply
primarily to certain work itens, e.g., for specialized equi pnent, they
shoul d be appropriately distributed to applicable itens.

18.8.8 Indirect Costs

18.8.8.1 Ceneral

For concept or earlier estimtes where direct cost itens nay be estimated by
experienced unit prices, use of enpirical markups for prinme contractor is
acceptable. For later-than-concept estimates, all field indirect costs for
the project nmust be estimated in detail and then distributed logically to
the various itenms in the bid schedule. Hone office expense will normally be
prorated to all bid schedule itens.

18.8.8.2 Field Indirect Costs

These include such costs as those for field supervisory, adm nistrative, and
techni cal personnel, offices, shops, yards, utilities, communications,
of fice and engi neering supplies and equi pnent, etc. expected to be incurred

18-12



at the project site but not chargeable to a specific work item Exhibit 18-
1 lists sone itens of field indirect cost. The list is not all -inclusive
but is indicative of the type costs which are to be consi dered.

18.8.8.3 Honme Ofice Expense

These costs will typically be included in estimtes by applying an estinated
percentage to the expected total field (direct plus indirect) cost anount.

A contractor's honme office expense rate is not fixed but varies from period
to period. It is considered a function of his total general and

adm ni strative expense for a specific period divided by his total field
costs for that sane period. A reasonable average range of rates is
estimated to be from2%for larger to 7%for smaller contractors

18.8.9 Profit

The estimate shall include appropriate allowances for profit. For the prine
Contractor and for subcontractors whose work is a significant portion of the
project, rates for profit allowance will be determ ned by the Wi ghted

Gui del i ne method (Exhibit 18-2). For |less significant subcontract work,
experienced percentage rates may be used

18.8.10 Bond

Costs for performance and paynent bonds shall be included in the estimate.
Specific rates are dependent on factors such as the type of work to be
performed, the contract amount, and the tine allowed for conpletion

18.8.11 Contract Mdification Estimates

In certain instances, the designer will be tasked to prepare estimates for a
nodi fication to an ongoi hg construction contract. Such estimates are used
as a basis of negotiations with contractors for additions to or deletions
froma project, or both, and shall be carefully prepared in accordance with
the applicable instructions in this chapter, as well as any suppl enent al
information or instructions to be furnished by the Mobile District Mlitary
Cost Engineering Unit. Discussions with the Mobile District Mlitary Cost
Engi neering Unit prior to preparation of the contract nodification cost
estimate i s mandatory.

18.8.12 Current Wrking Esti mate (CQNE)

The CWE is defined as the | atest available cost estimate for a particul ar
project and should represent, as closely as possible, the total expected
cost to construct the project. It must include the estimted contract cost
as of the date of preparation, an allowance for cost growh (Current Cost

G owm h Factors can be downl oaded off the Internet - See Paragraph 18.3
above), as applicable, an amount for contingency reserve to cover unforeseen
devel opnents during the actual construction which will result in additiona
costs, and an all owance for CGovernment supervision and adm nistration (S&A).
To account for any cost increases which are anticipated to occur between the
estimate preparation date and the actual construction period, an all owance
for cost growh nust be made. This will ordinarily be acconplished by the
use of a percentage factor devel oped froma cost escal ation index. Quidance
for construction contingency all owance and S&A costs are outlined in the

St at enent of Work-Cost Estimating Criteria.
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18.8.13 CQuality Assurance

See Exhibit 18-3 Technical Quality Control Checklist. This checklist may be
used by the cost engineer to ensure the cost estimate submttal is conplete.

18.8.14 Supplenmental Information

Addi tional specific information and gui dance will be furnished as
appropriate for projects which are uni que or unusual or for projects outside
the Continental United States.

18.8.15 darification

Shoul d any question arise concerning the requirenments, instructions,
procedures, etc., described herein, the Mbile District Cost Engineering
Branch (334-690-2626) should be contacted for explanation and clarification.

18.9 SCOPE

Esti mates shall be based on the nost recent and conpl ete design information
avai l abl e and shall follow the format of the appropriate Wrk Breakdown
Structure (WBS). There are three (3) separate Wrk Breakdown Structures:
Mlitary, Environnental Restoration, and Gvil Wrks. The Mlitary WS
shall be used for all vertical building construction whether Mlitary,
Environmental or G vil Wrks funded. Environnental Restoration projects
shal | use the Hazardous, Toxic, Radioactive (HTRW WBS (funded by DERO
Superfund, DCE, etc.). The Gvil Wrks WBS shall be used for large earth
nmovi ng/ dredgi ng projects normally funded with non-mlitary funds.

18. 10 SPECI FI C I NSTRUCTI ONS.

The designer will be provided the follow ng information.

18.10.1 MCACES GOLD User Manual , Volume | - Functions and Capabilities;
Vol ume 11 - Advanced Options. See Paragraph 18.3 above.

18.10.2 MCACES GOLD Software, CQurrent Version. See Paragraph 18.3 above.

18.10.2.1 Ceneral

The designers conputer will have to be configured properly and have
sufficient disk space avail able (see MCACES GOLD User Manual, Vol ume I,
Appendi x A) before installing the software.

The MCACES GOLD software shall be installed as provided follow ng all

i nstructions. The designer shall work through the MCACES GOLD User Manual
and becone familiar with the program The designer shall use the
installation instructions provided in the manual. Sonme of the databases may
be in a “Protected Mdde” and the user cannot edit these databases. Once
items fromthese databases are brought into the project, they may be edited
to reflect conditions for that project. Specific Project Tenplates are
provi ded via the Cost Engineering Branch Internet address, and shall be used
to create the project. The Project Tenpl ates provided al ready have the
structure set. Wbdrking Appendix A “Learning GOLD', will help in getting
famliar with the software. THE DESI GNER MUST USE THE MCACES GOLD SOFTWARE
SPECI FI ED FOR USE BY THE MOBI LE DI STRICT FOR TH S PRQJIECT, AND NO OTHER
MCACES GOLD SOFTWARE.

18-14



Al'l databases provided are FOR OFFI Cl AL USE ONLY and shall be protected
accordi ngly.

ASMB4A - 17 Building Assenblies Library
CWEA95 - Civil Works Smart Assenblies
HTWASL - HTRW Assenblies Library
HTWEXM - HTRWEsti mate Exanple - Bid Form
HTWIMP - HTRW Tenpl ate - Bid Form
CWB3 - 1994 Gvil Wrks Wrk Breakdown Structure
CWB4 - 1994 Gvil Works Checkli st
FI ELDO - Job Ofice Overhead Mbodel
HTWAB3 - HTRW Renedi al Action Wrk Breakdown Structure
HTWAB4 - HTRW Renedi al Action Wirk Breakdown Structure
TRACES - TRACES Work Breakdown Structure
MDLO92A - 44 Buil ding Mdel Library
- Unit Price Book (Current Edition)
- Labor Rates (Note: Specific Locations Listed)
- Crews Database (Current Edition)
- Equi prent Dat abase (Current Edition)

Expl anati on can be found in the MCACES GOLD User Manual. Both the Assenbly
and Model s dat abases contain simlar information, which are a few generic
type assenblies. Some of these assenblies nay be close to your requirenents
and may be copied to a new assenbly ID and edited to create a new assenbly
to be used in your project. The ASSEMBLY DATABASE ID is ASMB4A, and the
MODELS DATABASE I D i s MDL92A.

Note: Assenblies and Model Databases may not be used for Later-Than-
Concept submittals. However, they nmay be used for Design-Build projects.

18.10.3 Labor Rates Dat abase

If available, current wage rates to be used in preparing the construction
cost estimate will be provided to the designer. The furnished wage rates
will be generic and will normally reflect the Davis-Bacon m ni mumwage rate
determ nation. The designer is responsible for addressing any abnorna

ci rcunstances required by the project and making corrections to the database
wage rates provided. |If no current wage rates are available, it is the
designer’s responsibility to fully investigate and determ ne proper wage
rates. Using the localized LABOR RATES DATABASE, wi |l put the correct |abor
and unit cost into the project. As the units of work are brought into the
PROIECT DATABASE they are repriced with the currently sel ected LABOR

EQUI PMENT and UPB (material only) DATABASES. The |abor and unit cost shown
in the UPB, CREWand ASSEMBLY DATABASES wi |l not show the sane cost when
brought into the project because these databases have not been repriced to
the |l ocalized LABOR RATES DATABASE. See Cuide for Estimating Payroll Taxes
& I nsurance and Sal es Tax Costs (Stateside Projects Only) - Reference

Par agraph 18. 3 above..

18.10.4 Sanple Projects

Sanpl e Projects are provided for review of the required format for the
Cvil, HTRWand Mlitary type of estimates prepared by the U S. Arny Corps
of Engineers. All databases are conpressed and can be | oaded fromwthin
t he MCACES software using “LOAD FROM COVWRESSED” on the SERVI CE Menu. All
Sanpl e Projects may be | oaded into the \ GOLD\ PRQJECT\ directories. The
followi ng Sanple Projects are avail able via the Cost Engineering Branch
Internet (See Paragraph 18.3 above) address:
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Cl VEXM - Buffal o Bayou Sanpl e Estinmate
DEMAIR - Air Term nal Reconstruction
HTWEXM - HTRW Exanpl e Estimate

M LEXM - St orage Buil di ng Exanpl e Estinmate

18.10.5 Tenpl ates

Templ at es shown bel ow are used to start the respective project. For
Mlitary Estimates the “MLTM2”,“M LEX1” or “M LEX2” Tenpl ate (dependi ng on
the WBS specified) is to be used to create the estimate format. For G vil
Estimates use the “CIVIMP tenplate, and for HTRWEsti nates use the “HIVWM”
template. Use “LOAD FROM COVPRESSED’ on the SERVICES Menu to | oad the
required tenplate into the \GOLD\ PROJECT\ directory. Use “COPY A DATABASE’
fromthe SERVICES Menu to copy this project tenplate into a unique six-
character project ID. The tenplates are not to be used for entering data.
The tenpl ates contain the proper format for creating the cost estimate,
along with the WBS Titles.

CVIMP - Civil Wrks Tenplate

HTWIMP - HTRW Tenpl at e

MLTM2 - Mlitary Tenplate - Normal WBS
MLEX1 - Mlitary Tenplate - Full WBS
MLEX2 - Mlitary Tenplate - Partial WBS

18.10.6 Wrk Breakdown Structure

The Work Breakdown Structure will be used as a guide in structuring the cost
estimate and quantity survey sheets. The WBS shoul d be reproduced and

provi ded to each Cost Engi neer working on the project. The WBS should be
closely coordinated with the project Bid Schedule. [If any problens arise in
coordinating the Bid schedule and the WBS - the Mobile District Cost

Engi neeri ng Branch shoul d be contacted for resolution.

18.10.7 Training

MCACES GOLD training is avail abl e through Buil di ng System Design, Inc.,
Atlanta, GA (404-876-4700). This training is not mandatory; however, the
Mobile District strongly feels it would be beneficial to all Cost Engineers
i nvol ved in preparing MCACES GOLD cost estimates, especially first tine
MCACES users. All training costs must be borne by the designer.

18.10.8 Cost Estimate Submttal Checkli st

The Checklist shall be filled in and used as the cover sheet for each cost
estimte submttal. See Paragraph 18.3 above.

18.10.9 AF Form 1178 (Air Force Projects Only)

Wth each submittal of a cost estimate for an Air Force project, there shall
be included an AF Form 1178, (See Paragraph 18.3 above) properly filled out
with project information and in accordance with the instructions bel ow

(1) Blocks 1 through 59, excluding 14 and 46, are to be conpl et ed.
If a block is not applicable, so state as N A

(2) Blocks 48 and 50 (Area Cost factor and Size Adjustment Factor)
should be listed as NNA if actual area costs are used. |If unit costs for
conmon DOD facilities are used, the appropriate factors listed in the |atest
Tri-service report shoul d be used.
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(3) Conpute Itens 55 and 57 (Construction Contingency and Sl CH)
based on the appropriate percentage of Item 54f, Subtotal

(4) Reference Bl ock 52:
(a) The desired mdpoint of construction (nonth/year) is to be
cal cul ated fromBl ock 19, Construction Start, and Bl ock 20, Mnths of
Constructi on.

(b) The mdpoint of available estimate (nonth/year) is the date
the cost estimate i s prepared.

(c) Both raw inflation indexes are to be obtained fromthe
| atest AF Cost G owh Factors via the Cost Engi neering Branch I nternet
addr ess.

(5) The SIOH in Block 57 is to 6.0%

18.10.10 Unit Price Book Dat abase

A hard copy of the Unit Price Book is not provided by the U S. Arny Corps of
Engi neers, Mbile District. However, if desired, it can be printed after
downl oadi ng fromthe Internet and instructions obtained fromthe MCACES GOLD
User Manual .

18.10.11 DD Form 1391

Mlitary Construction Project Data, if avail able.

18. 11 TECHN CAL I NSTRUCTI ONS FOR MCACES GOLD COST ESTI MATES

Note: The follow ng instructions are based on a Mlitary Project.
Gvil and HTRWwoul d be simlar.

18.11.1 Estinmate Fornmat

The Mlitary Wrk Breakdown Structure (WBS) as provided by the Mbile
district, and as specified above, shall be used on all MIlitary Construction
Projects (MCP). The Mlitary WBS provides a common Tri-Service framework
for preparing cost estimtes, nodel devel opnent, and collecting historica
data for all conventional MCP. This Mlitary WBS is a hierarchica

structure conprised of a total of eight levels: (0) Project, (1)

Pri mary/ Supporting/ Additive Alternate/ Qption, (2) Facility (Bid Item, (3)
System (WBS), (4) Subsystem (5) Assenbly Category, (6) Assenbly, and
followed by line item(7) Detail. Each systemis divided into one or nore
subsystens which are further divided into assenbly categories, then
assenblies. Assenblies are made up of construction line itenms. The System
Subsystem and Assenbly Category Titles are rigidly defined and shall not be
changed. An Assenbly is a collection of individual cost itenms that function
together as a single building/construction unit. For exanple, a 12-inch
stormdrai nage |line consists of excavation, backfill, conpaction, |ayer of
drai nage gravel, 12-inch concrete pipe, etc. One unit of an assenbly
contains a specified quantity and unit of measure of each included item

The Assenbly has its own unit of nmeasure. When the Assenbly is “linked” and

the assenbly quantity is changed all included quantities are changed
proportionately. Assenblies shall be created for building/construction
systens as required by the project. In no case shall the WBS title

descriptions be changed for levels (0) through (5). Newtitles for
Subsystens or Assenbly Categories shall be entered under the “Qher”
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category. See the Mlitary WBS. Note that the 01 through 15 Systens are
for the interior of the building (5-foot |ine outside the building) and
system 16 Sel ective Building Denolition fall under Primary Facilities.
System 17 through 20 are exterior systens and fall under Support Facilities.

18.11.2 MCACES GOLD SOFTWARE AND DATABASES

ALL LABOR, CONSTRUCTI ON AND MATERI AL COSTS PROVI DED | N THESE DATABASES ARE A
PRICING GU DE ONLY. |IT IS THE DESI GNER S RESPONSI Bl LI TY TO CHECK AND VERI FY
PRICING USED I N H' S COST ESTI MATE. All Databases are conpressed and can be
| oaded fromw thin the MCACES GOLD software using “LOAD FROM COVPRESSED’ on
the SERVICE Menu. Al|l databases shall be | oaded into the \ GOLD\H DATA
directories. Al databases provided are FOR OFFI CI AL USE ONLY and shall be
protected accordingly.

NOTE: LQAD FROM COMPRESSED - Wen using this conmand you are
presented with a list of avail able databases to |oad for the Directory/Path
you indicated. To select a database use the Up/Down Arrow keys to highlight
t he database you want to | oad and press the [Space Bar]. This will place a
check mark to the left of the database. This can be repeated for any or all
dat abases. After marking the databases you want | oaded press the [Enter]
key to start the process.

18.11.3 Mlitary Estimate Hierarchy

When creating a MCACES GOLD cost estimate it is inportant to recogni ze that
the construction project consists of the follow ng hierarchical |evels:

(1) NORMAL WORK BREAKDOMN STRUCTURE (\ABS)

LEVEL O (Top Most Level)........ PRQJECT

LEVEL 1.... ... ... i SCOPE - PRI MARY/ SUPPORT/ ADDI Tl VE
ALTERNATE/ OPTI ON

LEVEL 2... ... BID | TEM - BOTH PRI MARY AND
SUPPORTI NG FACI LI TI ES

LEVEL 3... . . SYSTEMS (V\BS)

LEVEL 4. ... .. .. SUBSYSTEM

LEVEL 5... .. . .. OPTI ONAL

LEVEL 6...... ..o OPTI ONAL

LEVEL 7... . . OPTI ONAL

NOTE: DETAIL CAN BE AT LEVEL 5, 6 OR 7.

(a) Project Level (LEVEL 0). Al cost of the Primary and
Support Facilities are accumulated to obtain a total project cost. This
shal | include all construction cost as well as Governnent - Furni shed
materials and itens furnished through other than construction funds, ie
i nformati on systens. Escal ation, Construction Contingency and Supervision &
Adm nistration (S&A) or Supervision, Inspection & Overhead (SICH) Costs are
added at this level.

(b) Scope - Primary/ Support/Additive Alternate/ Qptions (LEVEL
1). Divides the project into Primary Facilities, Support Facilities,
Cat egory E Equi prrent and CGover nnent - Fur ni shed Equi pnrent based on DD Form
1391 format for the project. Additive Alternates or Options shall also be
| ocated at this level if required.
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(c) Bidltenms - Primary Facilities (LEVEL 2). Individua
Facilities under Primary Facilities will be all individual building/mjor
construction features. Individual Facilities under the Support Facilities
shal | be eight categories under Support Facilities of the DD Form 1391

(d) System (LEVEL 3). Under Primary Facilities the interior
Mlitary WBS System O1 through 15 and System 16 are titled at this | evel
If there are multiple Primary Facilities, each one shall be broken down by
the 01 through 16 Systems. Under Support Facilities the MIlitary WBS
Systens 17 through 20 are broken down under the appropriate eight categories
defined by DD Form 1391

(e) SubSystem (LEVEL 4). This level contains the Subsystem
titles fromthe Mlitary WBS for the above Systens. |If there are subsystens
in the project not identified by the Mlitary WBS, they shall be identified
usi ng 90 t hrough 99 under the appropriate System

(f) Optional (LEVEL 5), (LEVEL 6) OR (LEVEL 7). These levels
could be used to further define the project features. Detail can be at
level 5, 6 or 7. Individual Cost Itens are |ocated at this |owest level in
the cost estimate and reports at this level are referred to as Detail
Reports. These are the basic work tasks consisting of |abor, construction
equi pnrent and material cost and is the sane |evel of detail as that found in
the Unit Price Book Database. Sone of the basic work tasks can be nodified
by “Mdifiers” fromthe UPB.

(g) Mdifiers are identified in the UPB Dat abase and provide a

met hod of adding or reducing, for optional quality or scope to the work task
costs. Each nodifier acts solely on the basic cost itemit is assigned.

(2) FULL WORK BREAKDOMN STRUCTURE (\ABS)

LEVEL O (Top Most Level)........ PROJECT

LEVEL 1., SCOPE - PRI MARY/ SUPPORT/ ADDI Tl VE
ALTERNATE/ OPTI ON

LEVEL 2. ..o BID | TEM - PR MARY FACI LI TIES

LEVEL 3. .t SYSTEM ( ViBS)

LEVEL 4. ..o SUBSYSTEM

LEVEL 5. .ot ASSEMBLY CATEGORI ES, BID | TEM -
SUPPORTI NG FACI LI TI ES

LEVEL 6. ..oveeeeaeaeeeee ASSEMBLY

LEVEL 7. .o DETAI L

(a) Project Level (LEVEL 0). Al cost of the Primary and
Support Facilities are accumulated to obtain a total project cost. This
shal | include all construction cost as well as CGovernnent - Furni shed
materials and itens furnished through other than construction funds, ie
i nformati on systens. Escal ation, Construction contingency and Supervision &
Adm nistration (S&A) or Supervision, Inspection & Overhead (SICOH) Costs are
added at this |evel.
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(b) Scope - Primary/ Support/Additive Alternate/ Qptions (LEVEL
1). Divides the project into Primary Facilities, Support Facilities,
Cat egory E Equi prrent and CGover nnent - Fur ni shed Equi prent based on DD Form
1391 format for the project. Additive Alternates or Options shall also be
| ocated at this level if required.

(c) BidItens - Primary Facilities (LEVEL 2). Individua
Facilities under Primary Facilities will be all individual building/mjor
construction features. Individual Facilities under the Support Facilities
shal | be eight categories under Support Facilities of the DD Form 1391

(d) System (LEVEL 3). Under Primary Facilities the interior
Mlitary WBS System O1 through 15 and System 16 are titled at this | evel
If there are multiple Primary Facilities, each one shall be broken down by
the 01 through 16 Systems. Under Support Facilities the MIlitary WBS
Systens 17 through 20 are broken down under the appropriate eight categories
defined by DD Form 1391

(e) SubSystem (LEVEL 4). This level contains the Subsystem
titles fromthe Mlitary WBS for the above Systens. |If there are subsystens
in the project not identified by the Mlitary WBS, they shall be identified
usi ng 90 t hrough 99 under the appropriate System

(f) Assenbly Category, Bid Item- Supporting Facilities (LEVEL
5). This level contains the Assenbly Category titles fromthe Mlitary WBS
for the Subsystens above. |If there are Assenbly Categories in the project
not identified by the Mlitary WBS, they shall be identified using 90
t hrough 99 under the appropriate subsystem |In addition, this |eve
contains the Bid Itens for the Supporting Facilities.

(g) Assenblies (LEVEL 6). Assenbly Titles shall be created at
this level followi ng the definitions contained in the WS

(h) Detail (LEVEL 7). Individual Cost Itens are |ocated at
this lowest level in the cost estimate and reports at this level are
referred to as Detail Reports. These are the basic work tasks consisting of
| abor, construction equi pment and material cost and is the same | evel of
detail as that found in the Unit Price Book Database. Sone of the basic
work tasks can be nodified by “Mdifiers” fromthe UPB

(1) Mdifiers are identified in the UPB Dat abase and provide a
met hod of adding or reducing, for optional quality or scope to the work task
costs. Each nodifier acts solely on the basic cost itemit is assigned.

(3) PARTI AL WORK BREAKDOWN STRUCTURE (WBS)

LEVEL O (Top Most Level)........ PROJECT

LEVEL 1., SCOPE - PRI MARY/ SUPPORT/ ADDI Tl VE
ALTERNATE/ OPTI ON

LEVEL 2. .. BID | TEM - BOTH PRI MARY AND
SUPPORTI NG FACI LI TI ES

LEVEL 3. .t SYSTEMS - CSI OR TRADES
STRUCTURE

LEVEL 4. ..o OPTI ONAL

LEVEL 5. .ot OPTI ONAL



NOTE: DETAIL CAN BE AT LEVEL 4, 5, 6 OR 7.

(a) Project Level (LEVEL 0). Al cost of the Primary and
Support Facilities are accumulated to obtain a total project cost. This
shal | include all construction cost as well as Governnent - Furni shed
materials and itens furnished through other than construction funds, i.e.
i nformati on systens. Escal ation, Construction contingency and Supervision &
Adm nistration (S&A) or Supervision, Inspection & Overhead (SICOH) Costs are
added at this level.

(b) Scope - Primary/ Support/Additive Alternate/ Qptions (LEVEL
1). Divides the project into Primary Facilities, Support Facilities,
Cat egory E Equi prrent and CGover nnent - Fur ni shed Equi pnrent based on DD Form
1391 format for the project. Additive Alternates or Options shall also be
| ocated at this level if required.

(c) BidIltem- Both Primary & Supporting Facilities (LEVEL 2).
Individual Facilities under Primary Facilities will be all individual
bui I di ng/ maj or construction features. Individual Facilities under the
Support Facilities shall be itens such as: Exterior Electrical
Distribution, Water Supply System Sanitary Sewer System Site |nprovenents,
Par ki ng Lot, Landscapi ng, etc.

(d) System (LEVEL 3). Under this title show the Construction
Specification Index (CSI) itens, such as: Concrete Mbisture Protection,
Fi ni shes, Specialties, etc. or Trades, such as Asbestos renoval, Pl unbing,
I nsul ation, Controls, Test & Balance, etc. or a conbination of both. The
maj or features of the project should be shown at this |evel.

(e) Optional (LEVEL 4), (LEVEL 5), (LEVEL 6) OR (LEVEL 7).
These levels could be used to further define the project features. Detail
can be at level 4, 5 6 or 7.

18.11.4 MCACES GOLD Common Errors

A listing of commobn GOLD error nessages, wth explanations of the source of
the error, are provided for your information in the MCACES GOLD User Manual .

18.11.5 CQuantity Take-Of

The inmportance of accurate and concise quantity take-off to the cost
estimate cannot be overstressed. The follow ng procedures and exhi bits mnust
be followed in order for the designer to have an acceptabl e cost estinate.
If a spot check of quantities by the District reveal inaccuracies or the
required format has not been used in the preparation of the cost estinate,
the estimate will be rejected and nust be resubmitted with the deficiencies
corrected. The quantity take-off is required to follow the applicable WBS

The quantity take-off and cost estimate shall be treated in a confidential
manner and only those personnel concerned with the preparation and/or review
of the project shall have access to it. The cost estimate will be utilized
in preparing government estinmates for evaluating bids and shall be
classified “"FOR OFFI Gl AL USE ONLY”. Such material cannot be divulged to

ot her than accredited Government personnel with a need to know.
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Informati on contained within estimates shall not be divulged to prospective
bi dders. Paranetric neasurenment(s) such as lunp suns, building costs by
square foot of area, etc. for all estimates are not perm ssible and
estimates utilizing such will be rejected.

Prepare a quantity take-off in accordance w th appropriate WBS showi ng all
gquantities used in the cost estimate. The estimator shall show all
assunptions as to scope and design used in preparation of the cost estinate.
These assunptions shall include WBS systens contained within the project.
Proper allowances shall be nmade for WBS system and subsystens not conpletely
determined in the plans, specifications and design analysis. The quantity
take-of f and cost estinmate shall be an accurate representation of the

conpl ete design submitted. Quantity take- offs shall not be witten on the
drawi ngs themnsel ves. The quantity take-off shall be prepared in a manner
that is clearly legible, indicating the calculations involved in determning
the quantity and any assunptions the estimator has nmade in determning the
gquantity. The take-off shall contain backup and supporting sheets show ng
breakdown for all quantities of all materials contained within the design
drawi ngs and/ or specifications.

The top of each quantity take-off sheet shall contain the foll ow ng
information: (1) project information; (2) the design stage; (3) the draw ng
file nunber and/or specification section & paragraph nunber from which the
quantity was derived; (4) facility name, quantity, and Unit of Measure
(UOM; (5) WBS code where the quantity is located in the cost estinmate; and
(6) the date and initials of the estimtor who prepared themas well as the
initials of the estimtor who checked them ALL QUANTI TIES AND QUANTI TY
CALCULATI ONS MUST BE CLEARLY TRACEABLE TO THE COST ESTI MATE | TEM THAT THEY
SUPPORT.

18.11.6 Design Stage ldentification

Al sheets of the cost estimate and quantity take-off shall be clearly
marked as to the design stage (concept, prelimnary, final, etc.) the cost
estimate represents. The design stage identity shall be entered in the
“REPORT TITLE" field of the “PRINT SELECTED REPORTS” entry screen fromthe
Report Menu of the MCACES GOLD software.

18.11.7 WAge Rates

If the project requires the designer to make changes to the Labor Database
provi ded, the designer shall use the copy command fromthe “SERVI CES’ nenu
to copy the Labor Databases provided to a new Labor Database. The
identification of the new Labor Database shall match the six-character code
of the project ID. The new Labor Database shall be edited to reflect

requi red changes to wage rates. |If a new Labor Database is created, it
shal | be saved when saving the project database to conpress.

18.11.8 Subcontractors

The list of subcontractors shown in the “MLTM2",“M LEX1” or “M LEX2”
template are for illustration only. The Mbile district acknow edges the
fact that there can be nore or fewer subcontractors than those indicated,
dependi ng on the size and/or type project being designed. There can also be
several different subcontractors within a system such as carpeting
contractors and painting contractors within WBS System 06 - Interior

Fi ni shes. These subcontractors shall be broken out and defined in the
Project Informati on Record within the MCACES GOLD cost estimate.
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18.11.9 Prine Contractor Field Overhead

Item zed field overhead itens for the Prine contractor shall be estimated in
detail for all projects based on working know edge of the project and the
anticipated construction period. A generic item zed overhead (contained in
the project tenmplate) will be provided by the Mbile District, Cost

Engi neering Branch as a starting place for the designer. The designer shal
edit this item zed overhead to fit the specific project conditions. Itens
not applicable to this project shall be deleted and new itens added as
required

18.11.10 Profit

The desi gner shall use the “Wighted Guideline Method” in determning profit
for the prime contractor and maj or subcontractors

18.11.11 WMaj or MCACES GOLD Menu Screens

The Maj or MCACES GOLD Menu Screens are shown in Exhibit 18-4. The " PRQIECT
DATABASE EDI T", “NAME DATABASE COLUWMNS', “SET BREAKDOM STRUCTURE’, “SELECT
2ND VI EW COLUWS’, “EDI T DETAI L REPORT FORMATTING', “EDI T OTHER REPORT
FORMATTING', “EDI T REPORT Tl TLE PAGE’, “PRQIECT NOTES', “SELECT REPORTS TO
PRI NT”, “PRI NT SELECTED REPORTS’, “EDI T PERM SSI ON SETTI NGS’, “EDI T BOND AND
PROFI T TABLE', “EDIT OMER’, AND “PRI ME CONTRACTOR OVERHEAD & PROFI T SCREEN'’
shoul d be edited as shown and as appropri ate.

18.11.12 Required Services

The desi gner shall supply the follow ng Cost Engi neering services:

(1) The overall project shall be analyzed by all disciplines
i nvolved in preparing the cost estimate to consider the follow ng procedure
bef ore maki ng the detailed quantity take-off. This shall be done before
preparing the concept estimate as it will dictate the final estimate fornat
needed in the preparation of the quantity take-off.

(2) Reviewthe drawi ngs and DD Form 1391 for the project to
determ ne the nunmber of Primary Facilities required in the project. Should
the DD Form 1391 contain vertical buildings that can be identified by AR
415-28 Category Codes (no matter how small) in Support Facilities, the
desi gner shall put these buildings under Primary Facilities in the estinate.
VWhen mul tiple buildings are involved make each building as a separate
Facility under the Primary Facilities. (Exanple: Tactical Equipnment Shop
whi ch has PCOL, Storage and Sentry Buildings). Wen nultiple buildings are
bei ng constructed at different sites the designer shall prepare a separate
facility for each building in the Primary Facility and separate Supporting
Facilities for each building site. The designer shall prepare a proposed
Bi ddi ng schedul e based on the Facility (LEVEL 2) of the Primary facility and
the Support Facilities (LEVEL 5) for Site Wrk.

(3) Wien the nunber of buil dings have been defined in the Prinmary
Facility, each of the buildings shall follow the WBS of defined Systens,
Subsyst ens, Assenbly Categories, and Assenblies. The Site Wrk shall follow
the DD Form 1391 and WBS format. The detail Quantity take-off shall follow
this sane format.

18- 23



(4) When projects are funded by nore than one funding source, all
work related to each funding source shall be segregated respectively.
Fundi ng sources shall be identified separately at Level 1 in the MCACES
estimate and shall be identified separately on the Proposed Bi ddi ng
Schedul e.

(5) |If the cost estimate is to be prepared by nore than one person
on nore than one conputer and then nerged into one Prime Estimate, follow
the steps in Exhibit 18-5, MERGA NG MILTI PLE PRQIECT DATABASES CHECKLI ST.
Failing to follow these steps may result may result in cost data having to
be re-entered to correct the corrupted database. |IT IS VERY | MPORTANT TO
UNDERSTAND THAT THE MERGE AND EXTRACT ONLY WORK CORRECTLY WHEN THE FORMVAT OF
THE DATABASES ARE EXACTLY THE SAME.

18. 12 STARTI NG THE MCACES GOLD PROJECT.

Al'l program software and databases should be installed as descri bed above.
Activate the MCACES software followi ng instructions fromthe MCACES GOLD
User Manual. Before starting the project ensure that the appropriate
Project Tenpl ates and Dat abases are selected in the Database Wndow. See
Exhi bit 18-6 “CREATE A NEW PRQIECT CHECKLI ST”.

(1) For Mlitary WBS Projects the MLEX1 or MLEX@ Tenpl ate shall be
sel ected and shown in the Database Wndow. If it is not currently sel ected,
use [F8] SELECT and highlight with the cursor and select. The Mdels,
Assenblies, Unit Prices, Crews and Equi pnent Dat abases shall be selected in
i ke manner. The Labor Database shall be the database for the project
| ocation. The bel ow procedure is based on the MLEX1 tenpl ate.

(a) Wth the proper project tenplate selected and hi ghlighted
use “COPY A DATABASE’ fromthe SERVICES nmenu and copy this database to a
uni que si x-character identification code assigned by the designer. This
will duplicate the information in MLEXLT or MLEX2 to your new project.
Sel ect the new project using [F8] SELECT. The new project ID shall now be
in the DATABASE W NDOW

(b) Wth the new project highlighted press [F4 ED T and enter
the official descriptive project title. Press [F10] to save.

(c) Fromthe REPORTS nenu choose Edit Report Title Page. Enter
the appropriate informati on as shown on the screen. Use Project Notes [F7]
to describe the overall general scope of the project. Present [F10] to
save.

(2) Work on Project. Hi ghlight the new project and press [Enter] to
work on the project. The first itemlisted is the Project |Information
record. Wth the Project Information record highlighted press [F4] ED T and
enter the category code for the project fromthe DD Form 1391. Press [F4]
to toggle out of EDIT and save the record.

(3) Prine Contractor. Choose to work on Project Information Records
by highlighting the itemand pressing [enter]. The Prime Contractor record
is displayed. Edit the Prime contractor by pressing [F4 EDIT. The Field
Overhead shall be set to “C’ to calculate. Hone Ofice shall be set to P
(Percent), Profit set to “C’ and Bond shall be set to “C'.

(a) OTHER Screen - The last line on the screen (the Status
Line) indicates that an Gther Screen is attached to this screen by the
prompt “OTHER’. Choose the OTHER screen by pressing [Shift][F7] or using
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the [F9] MENU ADDYEDIT. This brings forward the attached Prine Contractor
Wndow. The Profit Wi ghted Guideline Method of determining profit shall be
used for the Prime contractor and all subcontractors. Each Ri sk factor
field is HELP [F1] sensitive. By pressing [f1l] HELP a description of the
appropriate weight to apply to the project will be presented. Each Risk
Factor shall be filled in based on the project cost, duration, conplexity,
and Contractor risks. Al so see these instructions el sewhere.

(b) The Bond dass Field shall be set to “B’. This will cause
the software to automatically cal cul ate the Bond percentage used in the
estimate. Press [F10] twice to save the information on the Prine
Contractor. Wth the Prime Contractor Record highlighted press [Enter] to
work on the Prine Contractor.

(c) Escalation, Construction Contingency and SIOH are entered
on the “EDIT OAMNER’ entry screen |located fromthe Tl TLE LEVEL where owner
cost is set. Escalation Factors are found on the Cost Engi neering Branch
I nternet honmepage, and Construction Contingency & SIOH are shown in Exhibit
18- 8.

(d) A list screen appears showing record O as the Item zed
Overhead followed by a long list of typical subcontractors. Choose the
Contractor’s Overhead by pressing [Enter] to get a list of typical Field
Overhead for the Prine Contractor. This list is provided only as a guide.
The desi gner shall add/delete itens, edit quantities and adjust cost to
represent a detailed item zed Field Overhead for this project. Pressing
[ F10] upon conpletion will save the data

(4) Subcontractors. Now highlight the subcontractors and [F4] EDIT
them Any subcontractors not used in the estimate shall be deleted. In
order for Contractors to be used in the estimate they nust be assigned at
the appropriate levek within the Primary/Support facilities. [F10] EXIT
until you are back at the Project Information Record.

(5) Primary Facilities Title. Hghlight the primary Facility Title
and [f4] EDIT. On the Primary Facility Edit Screen the quantity shall be 1
LS (Lunp Sum). Usually the Prime contractor ID “AA” is entered on this
screen as he is usually the prine on all Facilities under Primary
Facilities. The Contractor Override Field shall be set to “NO and the
Project Category Code (from DD Form 1391) is typed into the Category Code
Fi el d.

(6) Facility Titles. Hghlight the primary Facility and press
[Enter] to the default FACILITY “Building One”. Create the nunber of
Primary Facilities that has been determined. To create another Facility
hi ghlight FACILITY “Building One”. MARK this itemby pressing [Shift][F9]
or using the [F9] FUNCTION Menu - MARK. This places a check mark to the
left of the title. Exit up a level [F10] and choose COPY from the FUNCTI ON
Menu - MARK or press [Shift][F4]. This brings up a window allow ng you to
copy “AA.01 Building One” to a new |l ocation. Change the default AA .01 to
AA. 02 and press [Enter] to conplete the copy. Now there are two identica
Facilities under the Primary Facilities. Continue this process for al
Primary Facilities in the project. After creating all of the Facilities,
[F4] ED'T each FACILITY TITLE and type in the nane of the Facility, and
G oss Square Feet of the Building as the Facility Quantity and UOM If the
Prime Contractor was defined on the PRI MARY FACI LI TIES Tl TLE | eave the
Contractor Field blank. After editing the first facility pressing [ PgDn]
takes you to the next facility to edit.
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(7) SystemTitles. Wth the FAC LITY TITLE hi ghlighted press
[Enter] to go to Systens. The 01 to 15 System T Titles and sel ective
Denolition System 16 are predefined and the titles shall not be changed.
Each title shall be edited to enter the appropriate quantity as defined in
the WBS. Any SYSTEM TI TLE not used in the project shall be del eted.

Soneti mes subcontractors can be identified at the Systens Title |evel as al
work performed in the systemis normally acconplished by one Contractor

For Exanple System 11 - Electric Power & Lighting is normally installed by
the electrical Contractor “EL".

(8) SubsystemTitles. Wth the SYSTEM TI TLE hi ghl i ghted press
[Enter] to go to subsystens. The Subsystem Titles are predefined and the
titles shall not be changed. Each title shall be edited to enter the
appropriate quantity as defined in the WBS. Wen there are Subsystens in
the project which are not defined in the WBS, the designer shall create them
using 90 to 99 ldentification Code. Any SUBSYSTEM Tl TLE not used in the
project shall be deleted. Subcontractors can be identified at the Subsystem
Title level if all work performed in the subsystemis normally acconplished
by one Contractor.

(9) Assenbly Category Titles. Wth the SUBSYSTEM Tl TLE hi ghl i ght ed
press [Enter] to go to the Assenbly Categories. The Assenbly Category
Titles are predefined and the titles shall not be changed. Each title shall
be edited to enter the appropriate quantity as defined in the WBS. Wen
there are Assenbly categories in the project which are not defined in the
WBS, the designer shall create themusing 90 to 99 Identification Code. Any
ASSEMBLY CATEGORY TI TLE not used in this project shall be deleted.

Soneti mes subcontractors can not be identified at the Assenbly Category
title as all work performed in the category is normally not acconplished by
one Contractor. For Example System 06 - Interior Finishes; SubsytemO1l -
Wl | Finishes; Assenbly Category 03 - Gypsum Wal | board Fi nishes is normally
installed by the “GN Contractor and Assenbly Category 04 - Tile & Terrazzo
Val| Finishes is normally installed by the “TE" Contractor.

(a) When Assenblies can be used nmultiple tines within the
project it is beneficial to the estimator to create the Assenbly in the
MODEL’ s DATABASE rather than in the project. Assenblies fromthe MODEL'Ss
DATABASE can be copied into the project as often as required. The designer
shal | copy the CGeneric Mdel s Database using Copy A Database fromthe
SERVI CES Menu to the sane six characters as was used to nane the project.
Sel ect this new Mddel’ s Database and use it to create new assenblies. This
new Model '’ s Dat abase shall be submitted along with the project and | abor
rates database with each subnittal

(10) Assenbly Titles. The project tenplate contains no Assenbly
Titles. The designer shall create the Assenbly Titles based on the
requirements of the project. The WBS provides a description of detail ed
items found in the assenblies.

(a) CREATE an ASSEMBLY TITLE. Hi ghlight the appropriate
ASSEMBLY CATEGORY and from the FUNCTI ON MENU “ ADDY EDI T choose “Add
Subtitle” or press [Shift][F3]. This will put you in the Add Subtitle Mde
where you must enter a two character Assenbly ID. This IDw Il normally be
01-99 but al pha characters may be used if required. You are now ready to
| ook for an existing assenbly or create a new assenbly.

(b) LOOKUP an ASSEMBLY. Press [F6] LOOKUP and choose “Mbdel s”
to look into the Mddel s Database for avail abl e Assenblies that may exist.
If an appropriate Assenbly is located in the Mdel s Database, it can be
copied into the project by highlighting the Assenbly Title and pressing [ F6]
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LOOKUP. You will be pronpted to “Confirm Lookup” and by pressing [Enter]
wi Il accept what was | ooked up. You will then be pronmpted to “OM T Detai l
(YYN? N” with No being the default. Press [Enter] to receive detail
Wth Lookup conpleted you will have the Assenmbly title and detail itens
maki ng up the Assenbly in your project. Press [F10] to exit Add and press
[Enter] to select the Assenbly and view the Detail List screen. |If the
detail itenms have the letter “P’ to the left of the quantity in the Quantity
Field, the detail itens have been linked to the “Parent Quantity”, the
Assenbly Title in this case. You will not be able to edit the Assenbly
Title and enter the correct assenbly quantity which will then adjust the
detail quantities.

Note: Sonme of the assenblies are not |linked and the assenbly quantity wll
not adjust the detail. This is the case when there is not a direct

correl ation between assenbly quantity and detail quantity. Wen this is the
case there will not be a “P” in the detail quantity field and the detai
quantity has to be entered at detail. Each Detail quantity will require

edi ting.

(c) CREATING an ASSEMBLY. If there is not an assenbly already
created that reflects the assenbly needed for the project, then the designer
shall create the assenbly fromdetail itens in the Unit Price Database.
Locate the correct ASSEMBLY CATEGORY Tl TLE and Add Subtitle [Shift][F3].
This puts you in the Assenbly Add Screen where you enter the Assenbly ID,
Title, Quantity and Assenbly UOM Reference WBS for UOMs. Press [f10] to
save. Choose to work on the newy created Assenbly Title by pressing
[Shift][F5] ADD DETAIL. On the Cost ItemEntry Screen the first two fields
of the “Project Sequence/Database” ID requires no entry. Position the
cursor to the third and press [F6] LOOKUP and choose to | ookup into the Unit
price Database [Shift][F6]. The software will place you at the top of the
Unit Price Database. After selecting or marking the detail itens needed in
the assenmbly press [F6] and then confirmlookup. This will return al
detailed items marked to your project. Press [F10] to exit Add Detail and
save the items. Now check that all detail quantities are correct foor your
project by editing each itemor, if appropriate, you can link the detai
items to the Assenbly quantity. Paragraph 18.12.(10) shall be repeated for
all Facilities under Primary Facilities.

Note: One nust be |located at DETAIL in the UPB when copying nultiple
detail itenms into the project, e.g. pressing [F6] to conplete | ookup. If
[F6] is pressed while located at a title level, only the last marked item
will be copied into the project.

(11) Support Facilities Title. in nmost projects there is only one
set of Support Facilities (all primary Facilities are constructed on the
same site). Wien there is only one set of Support Facilities this title
record needs only to be edited to identify the Prinme Contractor

(12) Adding Additional Support Facilities. Qccasionally there are
projects that contain multiple Primary Facilities on nore than one site.
VWhen this happens the Support Facilities Titles shall be duplicated by using
[F2] ADD to create a second Support Facilities Title. Exit to save the
title. Arrowto the original Support Facilities and press [Enter] to reach
Facility level. Use the [shift][F9] to mark each Facility Title, [F10] up a
| evel and arrow to the New Support Facilities Title. Now use [Shift] [F4]
COPY to copy the facility titles. The second Support Facilities Title
description shall be edited and the Prime Contractor shall be identified.
This shall be repeated for each separate site |ocation
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18.13 PRI NI SELECTED REPORTS

The foll owi ng procedures shall be required by the designer when creating the
required printed reports for all submittals. See Exhibit 18-7 “PRI NT
SUBM TTAL REPORTS CHECKLI ST”.

(1) PACK A DATABASE. When nmeking an estimate subnmittal to the
Mobile District, the Project Database shall be packed to permanently erase
del eted records fromthe project. Fromthe SERVI CES Menu choose Pack A
Dat abase while the project is highlighted in the Database W ndow.

(2) SELECT REQUI RED REPORTS. The Mbile District Required Report
settings shall be selected before executing the print conmand. Fromthe
REPORTS Menu choose Save/Load Report Settings. The first pronpt asks if you
want to Save Current Settings and the correct response is “N for no. The
second pronpt asks if you want to Load Different Report Settings and the
correct response is “Y’ for yes. The Keyword Search W ndow now pronpts for
a Match ID. Type in the word SUBM TTAL and press [Enter] twice to activate
the search. “SUBM TTAL Mobile District Required Reports” will be one of the
choi ces presented. Select this choice by highlighting the cursor and
pressing [Enter]. This will load the required reports settings.

(3) Printer Setup. The printer shall be set up to print in
Landscape Mbde with 172 characters per line and 66 |ines per page.

(4) Activate Reports CGenerator. Fromthe REPORTS Menu choose Print
Sel ected Reports. Type in the estimate design status (Conceptual, Final,
etc.) in the Report Title Field.

(a) Send Reports to Printer. Wen sending the Reports directly
to the printer as they are created enter PRNin the Printer device Field and
press [OgDn] to activate witing the reports.

(b) Send Reports to File. If you want to send the Reports to a
file and print at a later tine or viewthe reports before printing, type in
a filenane.txt in the Printer Device Field and press [ PgDn]. This wites
the report to the file and the file can be printed |later using the DOS Print
conmand.

(c) Viewing a Reports File. |If the reports were witten to a

file, the file may be viewed using View Reports with Viewer fromthe REPORTS
Menu.

18. 14 SAVE TO COVPRESSED

After generating and printing the required submttal reports the database
shall be “SAVED TO COVMPRESSED’ to diskette.

(1) Conpress Project Database. The project database shall always be
SAVED TO COWPRESSED. A formatted diskette is required to conplete the
process. Highlight the project in the Database Wndow. Fromthe SERVI CES
Menu choose SAVE TO COMPRESSED and enter the Project ID.  Wen pronpted to
“Save Rel ated Dat abases along with Project?” respond “N' for No. Wen the
conpression process is conplete, save to the diskette.

(2) Conpress Assenbly and/or Mdels Databases. |If newitens were
created in the Mddels or Assenbly Databases, those databases shall be Saved
to Conmpressed along with the project. To Save to Conpressed the Assenbly or
Model s Dat abase highlight either and use Save to Conpressed. When pronpted

18- 28



with the path of the databases press [Enter] and a list of available

dat abases will be presented. Use the Up/Down arrow to | ocate the

dat abase(s) you want to conpress and press the [Space Bar] to put a “Check
Mark” by that database. Wen all databases have been narked press [Enter]
to start the conpression process. Wth the conpression process conplete
save to diskette. The conpressed Project is displayed with a check mark to
the left of the IDin the “Keep Database Wndow . Press [Enter] to keep the
project and al so save the conpressed Assenbly or Mddels to the sane

di skette. The next pronpt will be “Diskette is NOT BLANK, Delete ALL Non-
Dat abase Files?”. Respond “Y’ for yes. This will save both the project and
ot her dat abases to, conpressed diskette.

(3) Conpress Labor Database. Labor rates shall be saved to conpress
along with the project.

(4) D skette Labels. The follow ng information shall be recorded on
all diskettes subnmitted to the Mobile District:

Project Title:

Locati on:

Project ldentification Code (6 Character Code)
Design Status, e.g. “(95% Cost Estimate Submttal”
Load from Conpressed 1 of ?
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FI ELD | NDI RECT COSTS

Supervi sory and Adm ni strative Personnel

Fi el d Project Manager

Ceneral Superint endent

Assi stant Superi ntendents
Constructi on Trade Superintendents
Equi pnent Superi nt endent

Engi neeri ng Personnel

Proj ect Engi neer

O fice Engi neer

Quality Control Engi neers
Surveyor and Surveynen

Dr af t smen

Ofice Staff

O fice Manager
Payrol | derk

d erk-Typists
Pur chasi ng Agent
Jani t or

M scel | aneous St af f

Saf ety Engi neer, Nurse, First-A d Attendant
War ehousenen

C erks

Security Personnel

Job Expenses

Ofice Facilities

Shops, Warehouses, and Yards

Laboratory and Testing Expense and Facilities

Ni ght Lighting Wrk Area

Construction and M ntenance of Access and Haul Roads
O fice and Engi neering Supplies and Equi pnent

Water, Power, Tel ephone, Radios, Sanitary Facilities
Project Sign and Bulletin Board

Vehi cl es and Transportati on Expenses

Travel , Subsistence, Housing, etc. for Key Personnel
Permts, Easements and Ri ghts-of -Wy

Bui | der’ s Ri sk I nsurance

Envi ronnmental Protection, Dust Control, and Restoration
Progress Schedul es and Reports

Job C eanup

EXH BI T
1 OF

18-1
1
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VEI GHTED GUI DELI NES METHOD FOR DERI VATI ON OF PROFI T FACTOR

PROCEDURES:

Based on specific project circunstances and considering the
expl anation of weights bel ow, sel ect appropriate weight values fromthe
e. For M CACES GOLD esti mates,
Contractors' Overhead and Profit Entry Screens and the systemw |l calcul ate

foll owi ng tabl

profit. For manual

FACTOR
Degree of Ri sk
Rel ative Difficulty of Wrk 15
Si ze of Job

Peri od of Performance

esti mat es,

Contractor's | nvestnment
Assi st ance by Cover nment
Subcontracti ng

EXPLANATI ON OF WEI GHTS:

Degree of Ri sk.

for highest risk.
Al so, consider nature and | ocati on of work,

| abor to tota

RATE

20

15
15
5
5
25

X X X X X X X

Wei ght within range of
Consider lunp sumitens riskier than unit price itens.
anmount subcontracted, ratio of

enter the weights via

multiply rates by weights.
val ues and round to the nearest tenth to obtain profit factor

VEI GHT( . 03-. 12)

_|
9
>
>

.03 for slight

Add resulting

VALUE

risk to .12

cost and whet her work has al ready been acconpli shed.

Rel ative Difficulty.
and complex to .03 for sinplest work.

Fact or

Si ze of Job.

Size of Job

$ 0 $100, 000
100, 000 200, 000
200, 000 300, 000
300, 000 400, 000
400, 000 500, 000
500, 000 600, 000
600, 000 700, 000
700, 000 800. 000
800, 000 900, 000
900, 000 1, 000, 000

1, 000, 000 100, 000
100, 000 200, 000
200, 000 300, 000

eleolololololololoNoloNeNo)

Wei ght within range of

. 120
. 119
117
. 116
. 114
. 113
111
. 110
. 109
. 107
. 106
. 104
. 103

Size of Job

31

600, 000
700, 000
800, 000
900, 000
000, 000
100, 000
200, 000
300, 000
400, 000
500, 000
600, 000
700, 000
800, 000
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.12 for nost difficult

Sel ect appropriate wei ght bel ow.

Fact or
700, 000 0. 083
800, 000 0. 081
900, 000 0. 080
000, 000 0. 079
100, 000 0. 077
200, 000 0. 076
300, 000 0. 074
400, 000 0. 073
500, 000 0.071
600, 000 0. 070
700, 000 0. 069
800, 000 0. 067
900, 000 0. 066
EXHBIT 18-2
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Si ze of Job
300, 000 400, 000
400, 000 500, 000
500, 000 600, 000
600, 000 700, 000
700, 000 800, 000
800, 000 900, 000
900, 000 2, 000, 000
2, 000, 000 100, 000
100, 000 200, 000
200, 000 300, 000
300, 000 400, 000
400, 000 500, 000
500, 000 600, 000

Fact or

eleolololololololooloNeNo)

. 101
. 100
. 099
. 097
. 096
. 094
. 093
. 091
. 090
. 089
. 087
. 086
. 084

Peri od of Performance.

OVER 24 MONTHS
23 TO 24 MONTHS
22 TO 23 MONTHS
21 TO 22 MONTHS
20 TO 21 MONTHS
19 TO 20 MONTHS
18 TO 19 MONTHS
17 TO 18 MONTHS
16 TO 17 MONTHS
15 TO 16 MONTHS
14 TO 15 MONTHS
13 TO 14 MONTHS

Fact or

. 120
. 116
112
. 109
. 105
. 101
. 098
. 094
. 090
. 086
. 082
. 079

ecleolojolololololoNoNoNe]

Si ze

of Job

900, 000
4,000, 000
100, 000
200, 000
300, 000
400, 000
500, 000
600, 000
700, 000
800, 000
900, 000
5, 000, 000
OVER

PNWAUIO OO
_|
®)

4,000, 000
100, 000
200, 000
300, 000
400, 000
500, 000
600, 000
700, 000
800, 000
900, 000

5, 000, 000

10, 000, 000
10, 000, 000

Fact or

Sel ect appropriate wei ght bel ow.

064
063
061
060
059
057
056
054
053
051
050
040
030

COOOOO0000000

Fact or

eeolololololololoNoNoNe]

UNDER 30 DAYS

Note: Weight @0.0 if change order work not requiring

Contractor's | nvestnent.

to above average.

Consi der anpunt subcontracted,

paynments, whether there is pay itemfor nobilization, etc.

Assi stance by Governnent.
r use of Governnent facilities,

above aver age.
assi stance, etc.

Consi de

Subcontracti ng.

subcontract ed.

SUB -

. 075
.071
. 068
. 064
. 060
. 056
. 052
. 049
. 045
. 041
. 037
. 034

0. 030

time extension.

Weight from.03 to .12 for bel ow average
frequency of progress

Weight from.12 to .03 for average to

expediting

Sel ect wei ght bel ow, based on % of work

80% OR MORE
70% TO 80%
60% TO 70%
50% TO 60%
40% TO 50%
30% TO 40%
20% TO 30%
10% TO 20%

0% - -

Fact or

030
042
. 055
068
080
092
105
118
120

COOO0OOoeo
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TECHNICAL QUALITY CONTROL CHECKLIST

This checklist should serve asatool to ensurethat all areas of the cost estimate are
properly prepared and adequately reviewed.

GENERAL
[ ] Hasthereviewer been provided:
[ 1 A complete detailed cost estimate?
[ 1 All supporting backup?
[ ] All applicable design documents (plans, specifications, design analys's, etc.)?
[ 1 Annotated Comments?
[ ] Hascost estimate been approved by the Chief, Cost Engineering Branch?
[ ] Doesthereviewer have aclear Definition of Scope?

[ ] Hastheestimator(s) visited the project site?

[ ] Isthe Sign-thru Cover Sheet for the Government Estimate that discloses the overall
project cost estimate stamped “FOR OFFICIAL USE ONLY”?

[ ] Hasthe Project Manager been notified of the estimated price verses the available funds?

CONTRACT REQUIREMENTS (A-E/COST CONSULTANT ONLY)

[ ] Hasthe Cost Estimate Submittal Checklist been provided?

[ ] Hasthe Cost Estimate been submitted in the required number of copies, suitably-bound, in
|andscape?

[ ] WasAF Form 1178 provided (AF Projects Only)?
[ ] Werethe specified diskette(s) provided?

[ ] Wasall cost estimate supporting data provided?

EXH BI T
1 COF
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BID SCHEDULE

[ ] Doesthe Bidding Schedule contain Bid items for the following work features, if
applicable?

[ ] Each Building tothe5 ft line?

[ ] Maor stefeatures (e.g. Sanitary Sewer System, Exterior Electrical Distribution,
Parking Lot, etc.)?

[ ] Design Costs?

[ ] Asbestos Abatement?

[ ] Unit Cost Items (e.g. Rock Excavation, Unclassified Excavation, etc.)?

[ ] PreWired Work Stations?

[ ] Project Manager/Customer Requested Items?

[ ] Separatdy Funded Items (e.g. OMAR Equipment, etc.)?

[ ] Additive Alternates?

[ ] Options?

FORMAT

[ ] Hasall required summaries been furnished?
[ ] Hastherequired detail been furnished?

[ ] Hasthe correct software been used?

[ ] Werethe correct Databases used in preparing the cost estimate?

[ ] Hasthe MCACES Backup Reports for Wage rates and Construction Equipment been
furnished?

[ ] Werethe MCACES Project and Contractor Settings furnished?
[ ] Hasall MCACES errors been cleared?

[ ] Isthecost estimatein the required Work Breakdown Structure (WBS) to Level 4
(Subsystem)?

[ ] Isthecost estimate structured according to the type contractor most likely to bid as
prime?

EXH BI T
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[ ] Hasasufficient number of subcontractors been devel oped for the project?

[ ] Isamagority of the work selected to be done by the prime contractor or subcontractor(s)
according to normal construction practice?

[ ] Doesthe cost estimate include escalation, construction contingency and SIOH?

[ ] Isthecost estimate so structured to be directly comparable to the project Bid Schedul€?
[ ] Isthe Scope-Of-Work adequately defined in the Project Notes?

[ ] Can the cost estimate be compared to the “1391”?

[ ] Isthecost estimate within the Construction Cost Limitation (CCL)?

[ ] If the cost estimate is more than the CCL, have Additive Alternates or Options been
identified that bring the Base Bid within the CCL?

[ ] Haveal amendments been acknowledged in the cost estimate?
[ ] Hasthe cost estimate been compared to the previous cost estimate?

[ ] If the cost estimate has changed more than 5% (+ or -) from the previous cost estimate,
has reasons why been documented?

[ ] Haveall “assumptions’ been documented in the cost estimate?
[ ] Areall detail tasksin the cost estimate sufficiently described?

[ ] Have specialty construction tasks (e.g. scaffolding, noise & dust control, phasing, €tc.)
been included in the cost estimate?

[ 1 Are*Unitsof Measure’ proper?

MAGNITUDE OF DETAIL

[ ] IstheLeve of detail commensurate with detail available from the design documents?

[ ] Doesthe cost estimate include all design amendments?

EXH BI T
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[ ] Have MCACES task overrides been sufficiently utilized?

[ ] Doesthe cost estimate contain any unsupported lump sums?

BACKUP

[ ] Hasall Backup (Quantity Takeoff, Quantity Derivations and Quotations) been furnished?
[ ] Isall Backup traceableto thelineitem task in the cost estimate that it supports?

[ ] IsBackup clear and understandable?

[ ] Was sufficient quotations furnished?

[ ] WasBackup current?

[ ] Do quantities appear to be reasonable?

[ ] IsQuantity Takeoff sufficient?

[ ] AreQuantity Derivations clear and properly prepared?

[ ] Didthereviewer spot check critical cost items and quantities?

DIRECT COSTS- MATERIAL

[ ] Areal maor material items supported by a current quotation?

[ ] Doesquotation used include all applicable costs (e.g. manufacturer/supplier, location,
person contacted, telephone number, date, freight to job site, etc.)?

[ ] IsSalesTax in the cost estimate?

[ ] IsSalestax shown correctly for project area?

DIRECT COST - LABOR

EXH BI T
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[ ] Havethewage rates been compared to the Davis-Bacon minimum wage rates?
[ ] Doesthewage rates reflect the local prevailing wage rates?

[ ] Doesthetotal wage rate shown include basic wage rate, fringes, OT, payroll taxes &
insurance, etc.?

[ ] Dothelabor productivities used consider project conditions, labor availability, market
conditions, etc.?

DIRECT COST - CONSTRUCTION EQUIPMENT

[ ] Has Construction Equipment Cost for major items been included in the cost estimate?
[ ] Hassmall tools cost been included in the cost estimate?

[ ] Hasany construction equipment been included using “rental” rates?

SUBCONTRACTED WORK

[ ] Has subcontractor work been included in the cost estimate?
[ ] Isal major subcontractor work detailed? Note: Minor work maybe unit priced.

[ ] Doesthe project contain any work that isnormally done by a 2nd Tier
Subcontractor Work (e.g. Controls, Test & Balance, Insulation, etc.)?

[ ] Were subcontractor quotes obtained to verify the reasonableness of the of the estimate for
the subcontractor work?

[ ] Were subcontractor markups reasonable?

PRIME CONTRACTOR OVERHEAD

[ ] Isall Prime Contractor Field Overhead detailed?

[ ] Hasthe Prime Contractor Field overhead been prorated to all Bid Items proportionally to
the direct costs?

EXH BI T
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[ ] Havethoseitemsin the specification “Special Clauses’ that are normally considered “Field
Overhead Items’ been incorporated into the cost estimate?

[ ] Isthe Prime Contractor Field Overhead reasonable?

[ ] HasMohilization/Demobilization costs been included in the cost estimate?

[ ] Do overhead salaries shown include an allowance for payroll taxes & insurance?
[ ] Areall overhead fixed costsincluded in the Base bid?

[ ] IsPrime Contractor Home Office Expense included in the cost estimate?

[ ] Isthe Prime Contractor Home Office Expense reasonabl e?

PROFIT
[ ] WasPrime Contractor Profit included in the cost estimate?
[ 1 WasProfit for the Prime Contractor determined using the “ Weighted Guideline Method” ?

[ ] Werethefixed cost (Size of Job, Period of Performance, Amount of Subcontracting)
portion of the “ Weighted Guideline Method” done correctly?

[ ] Werethejudgmental factors (Degree of risk, Relative Difficulty of Work, Contractor’s
Investment, Assistance by Government) reasonable?

BONDS

[ ] HasBond been included on the entire contract amount?

[ ] HasBond cost been calculated?

[ ] IsBond cost reasonable?

EXH BI T

18-3
6 OF 8

18- 38



COST ESCALATION

[ ] Was Cost Escalation included in the cost estimate?

[ ] Wereall construction costs escalated to the “ Midpoint of Construction? Note: Army -
Escalate from Midpoint of Estimate to Midpoint of Construction, AF - Escalate from Date of
Submittal to Midpoint of Construction.

[ ] Have“indices’ and “dates’ been shown?

CONSTRUCTION CONTINGENCY

[ ] Wasa Construction Contingency percentage shown in the cost estimate?

[ ] Isthe percentage correct?

SUPERVISION & ADMINISTRATION COST

[ ] WasaSIOH or S& A percentage shown in the cost estimate?

[ ] Isthe percentage correct?

MODIFICATIONS

[ ] Hasfield office/cost estimator discussion been held?

[ ] Hasadequate information been received to reflect actual contractor rates?

[ ] Hastheoriginal scope and changed scope been clearly defined?

[ ] Isthenet changein scope presented clearly?

[ ] Doesthe estimate include costs and time for the impact on the unchanged work?
[ ] Werecurrent, actual labor rates utilized?

[ ] Isbackup and support for the estimate pricing available?

EXH BI T
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DREDGING

[ ] Was CEDEP used to prepare the cost estimate?

[ ] Doesthe narrative document the decisions and selections made within CEDEP?

[ ] Has effective working time been calculated considering lost time, weather delays, etc.?

[ ] Have estimate results been compared against historic information and reconciled if
necessary?

[ ] Hasthe estimate been compared against data from similar projects?

[ ] Have production rates been calculated considering pumping rate, travel time, line size,
navigational delays, etc.?

[ ] Haveenvironmental requirements (beach and offshore) been included?

[ ] Doesthe estimate reflect correct environmental windows for the project area?

EXH BI T
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M-CACESGOLD
MAJOR MENU SCREENS

PROJECT DATABASE EDIT

PROJECT Database Edit

FUNCTION

HELP

ADD

TITLES

EDIT

DETAIL

LOOKUP

NOTES

SELECT

MENU

EXIT

Database ID : (6 Characters)

Name : (32 Characters)

LAST REPRICE REFERENCES Unit Price Database
Crew Database
Labor Database

Equipment Database

Measurement System

Currency Symboal

COMPUTATION
CURRENCY

Currency Description :

Units for Store/Display

Units per U.S. Ddllar :

. (6 Characters)

. (6 Characters)

. (6 Characters)

. (6 Characters)

: Original

' $

Dallars

: O-Ones

1.0000

Note: The (Database I D) will show up on the 2nd line of thetitle on every page of the cost estimate.

The (Name) will show up on the 1<t line [Project :

TITLE PAGE.

18-41
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NAME DATABASE COLUMNS

PREPARE
PROJECT COLUMNS
Estimate Type : A-Crewswith Auto Reprice
FUNCTION
HELP PROJECT DIRECT COST COLUMNS
ADD Col Type H L E M X
TITLES Rep Width 8 10 10 10 0
EDIT Title MANHOURS LABOR EQUIPMENT MATERIAL (Unused)
DETAIL PROJECT INDIRECT COST COLUMNS
LOOKUP Col Type O U P B X
NOTES Rep Width 12 12 12 12 0
SELECT Title FIELD OH HOME OFC PROFIT BOND (Unused)
MENU PROJECT OWNER COST COLUMNS
EXIT Col Type E C ] X X
Rep Width 12 12 12 0 0
Title ESCALATN CONTGENCY SIOH (Unused)  (Unused)
SET BREAKDOWN STRUCTURE
PREPARE
PROJECT BREAKDOWN
Trall Level 2ndView
FUNCTION 1D Length Sep Title Order
HELP
ADD Leve 1 ID 2 Scope 0
TITLES Leved 2 ID 2 Bid Item 0
EDIT Leved 3 ID 2 System 0
DETAIL Leve 4 ID 2 Subsystem O
LOOKUP Leve 5 ID 2 AssmCat O
NOTES Leve 6 ID 2 Assembly O
SELECT
MENU
EXIT Owner Cost Leve : O
EXHBIT 1
2 OF9
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SELECT 2ND VIEW COLUMNS

PREPARE
SELECT 2ND VIEW COLUMNS
Quantity Column Width : 10
FUNCTION
HELP
ADD Col Type D C P X X
TITLES Rep Width 12 12 12 0 0
EDIT Title DIRECT CONTRACT PROJECT (Unused) (Unused)
DETAIL
LOOKUP Shadow X X X X X
NOTES
SELECT
MENU
EXIT
EDIT DETAIL REPORT FORMATTING
REPORTS
DETAIL REPORT FORMATTING
PAGE OPTIONS Page Break Levels : 2
Table of ContentsLevels : 3
FUNCTION 012345617
HELP ROW OPTIONS Print Titlesat Levels : YYY YYY
ADD Print Totals at Levels : YYY NNN
TITLES Print NotesatLevdls: YY Y Y Y Y YY
EDIT Print Unit Cost Row : Y
DETAIL Print Page Footer : Y
LOOKUP Show Cost Codes @ Y
NOTES COLUMN OPTIONS Print CrewID : Y
SELECT Crew Output : Y
MENU Unit Cost : Y
EXIT UPB TITLES No. of LevelstoPrint : 0
Bracket TitlesWith : N N
Include Title Notes : N

EXH BI T
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EDIT OTHER REPORT FORMATTING

REPORTS
OTHER REPORT FORMATTING
COLUMN TITLES FOR SUMMARY REPORTS
Column 1 OVERHEAD : Contractor’s Field Overhead
FUNCTION Column 2 HOME OFC : Contractor’s Home Office
HELP Column 3 PROFIT . Contractor’s Profit
ADD Column 4 BOND . Contractor’s Bond
TITLES Column 5 (Unused) . (Unused)
EDIT Column 1 ESCALATN : Escalation
DETAIL Column 2 CONTGENY : Construction Contingency
LOOKUP Column 3 SIOH . Supervision, Inspection and Overhead
NOTES Column 4 (Unused) . (Unused)
SELECT Column 5 (Unused) . (Unused)
MENU STANDARD COLUMN WIDTHS SUMMARY FEATURES
EXIT Quantity Columns : 10 Round Summary Costs : N-None
Total Cost Columns : 12 Contingency Notes : No
Unit Cost Columns : 10 Show Project Totals : Yes
EDIT REPORT TITLE PAGE
REPORTS
REPORT TITLE PAGE
Project : (Name - Proj Database Edit Screen)
(Location)
FUNCTION (% Design Status)
HELP (Solicitation No. & Bid Opening Date)
ADD (Amendment Acknow edgement)
TITLES Designed By : (Architect-Engineer Company Name)
EDIT Estimated By : (Cost Consultant Company Name)
DETAIL Prepared By : (Names of Estimator(s)
LOOKUP
NOTES Date of Escalation Index : (See Cost Engr Br Internet Homepage)
SELECT Effective Pricing Date : (Construction time plus 2 months)
MENU
EXIT Preparation Date : (Automatic)

Est Construction Time :
Sales Tax

Days(Calendar Days)

. (See Cost Engr. Branch Internet Homepage)

EXH BI T
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PROJECT NOTES

REPORTS
PROJECT NOTES
(Scope-of-Work of the Project)
FUNCTION Note: At the RTA Stage, the Scope-of-Work should be obtained from Section
HELP 00100 of the Specifications
ADD
TITLES
EDIT
DETAIL
LOOKUP
NOTES
SELECT
MENU
EXIT
SELECT REPORTSTO PRINT
REPORTS
REPORT SELECTION (PgDn to Print Selected Reports)
Project Settings : Y Profit Guidelines : Y
Contractor Settings : Y
FUNCTION Link Listing : N Measurement Units : Original
HELP REPORT FORMAT TYPE FOR LEVEL(S)
ADD Direct Indirect Owner 0 1 2 3 4 5 6
TITLES Detail : Y
EDIT Project Y Y Y YYYNNN
DETAIL Contractor N Y N N NNNNN
LOOKUP Division N N N NNNNNN
NOTES Syssem : N N N NNNNNN
SELECT 2ndView : N
MENU Crew : N Y NNNNN
EXIT Labor Y
Equipment : Y
Prime Labor Cost Levdl : 2
EXH BIT 18-4
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REPORTS

PRINT SELECTED REPORTS

FUNCTION

HELP

ADD

TITLES

EDIT

DETAIL

LOOKUP

NOTES

SELECT

MENU

EXIT

Print Device : (48 Characters)
Printer Setup : (26 Characters)

Report Title : (48 Characters) (% Design Satus or Sol No w/Amend

Note: The Report Titlewill show up on the 3rd line of thetitle on every page of the cost estimate.

EDIT PERMISSION SETTINGS

ADMIN
ADMINISTRATOR SETTINGS
DATABASE EDIT-ACCESS Modedls Database : No
Assemblies Database : No
FUNCTION Unit Price Database : No
HELP Crews Database : No
ADD Labor Rates Database : Yes
TITLES Equipment Rates Database : No
EDIT PROJECT PERMISSIONS Project Structure Access : No
DETAIL Allow Cost Overrides : Yes
LOOKUP Allow Report Format Edit : No
NOTES AUXILIARY PROGRAMS
SELECT User'sFileViewer : C:\GOLD\CG_VIEWR.COM
MENU Communications :
EXIT

DIGITIZER SELECTION : A-None

18- 46
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EDIT BOND AND PROFIT TABLES

ADMIN
BOND AND PROFIT TABLES

BOND COMPUTATION Range ClsB ClsA ClsA-1

0to : 100,000 2.500% 1.500%  0.940%

FUNCTION 100,000 to : 500,000 1.500% 1.000% 0.720%

HELP 500,000 to : 2,500,000 1.000% 0.700% 0.500%

ADD 2,500,000 to : 5,000,000 0.750% 0.550% 0.450%

TITLES 5,000,000 to : 7,500,000 0.700% 0.500% 0.450%

EDIT 7,500,000 to : Maximum 0.600% 0.450%  0.400%

DETAIL Additional per month over 12 : 1.000%
LOOKUP PROFIT WEIGHTING FACTORS Risk 20%
NOTES Diff 15%
SELECT Size 15%
MENU Period 15%
EXIT Invest 5%
Assist 5%
Subcon 25%
EXH BIT 18-4
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EDIT OWNER

FUNCTION ESCALATN  CONTINGN SIOH
HELP 0 0 0
ADD 0.00% 0.00%  0.00%

TITLES 0.00 0.00 0.00
EDIT Escalation Start Date/ndex : 00/00  0.000
DETAIL Escalation End Date/Index : 00/00 0.000
LOOKUP Contingency Note(s) No. :
NOTES
SELECT
MENU
EXIT

Thisfunction isused to add or change Owner Cost information for a Project Database. The Edit Owner
option isonly available from title entry screens at the lowest title level and at the default Owner Cost

Level designated on the Set Breakdown Structure Screen.
Cost Method:
This code specifies the method of figuring the indicated Owner Cost. Valid codes are:

0 - Set at Owner Level. Automatically entered by the program if the Owner Cost isset at a higher
title level.

P - GOLD calculatesthe cost by multiplying the percentage entered in the field below timesthe
running total. Therunning total isthetotal of field below timestherunning total. The
running total isthetotal of Project Direct and Indirect Costs plusthe Owner Costsin any
columnsto the left of the present column.

D - GOLD calculatesthe cost by multiplying the percentage entered in the field below timesthe
total of the Project Direct and Indirect Costsonly. Other Owner Costs are excluded.

A - GOLD addsthe amount you enter below asthis Owner Cost. Code A can only beused at the
default Owner Cost Level.

C - GOLD computesthe cost based on an escalation factor asdefined in the Escalation fields
below. Used only for the predefined Escalation column type.

EXH BI T
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PRIME CONTRACTOR OVERHEAD AND PROFIT SCREEN

PRIME CONTRACTOR

FUNCTION
HELP PROFIT WEIGHTED GUIDELINES | |[SEPARATE O & PON SUB’'S
ADD Risk : 0.000 x 20 = 0.00%
TITLES Diff : 0.000 x 15 = 0.00%
EDIT Size : 0.000 x 15 = 0.00% OVERHEAD PROFIT
Period : 0.000 x 15 = 0.00% 0.00% 0.00%
DETAIL Invest : 0.000 x 5 = 0.00% 0 0
LOOKUP Assigt : 0.000 x 5 = 0.00%
NOTES Subcon : 0.000 x 5 = 0.00% Bond Class : B
SELECT TOTAL 100  0.00%
MENU
EXIT
EXH BI T 18-4
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MERGING MULTIPLE PROJECT DATABASES CHECKLIST

] Project Databases must have the identical layout to Merge Correctly.

] The Prime Cost Engineer created the agreed upon total project layout as
determined in the MCACES GOLD user Manual.

] Copy this newly created project layout to Project databases for each of the Cost
Engineering disciplines that will be preparing their cost data separately. Each of

these Project Databases are exactly the same at this point.

] Each Cost Engineering discipline (including the Prime) shall edit their individual

project Database and DELETE and PACK all System, Titles that are not

applicableto ther discipline.

] Each Cost Engineering discipline (including the Prime) shall complete the quantity
take-off following the same format that isin their Project Database.

] After each discipline has completed their project and BEFORE merging, each
project should be printed. Choose “Print Selected Reports’ from the REPORTS
Menu and print the individual project to be sure no database is corrupted and all
errors have been corrected. You can send these reports to afile instead of the

printer.

] PACK the Project Database one final time before Merging.

] The Prime Cost Engineer will collect theindividual projects for merging into the
Prime project. Make surethereis adequate hard disk space for EXTRACTING

and MERGING project.

] MAKE DUPLICATE COPIES of all Project Databases before beginning the

EXTRACTING/MERGING process.

] Carefully read the Merge and Extract functionsin the MCACES GOLD User Manual.

] Practice Extracting and Merging on small project databases to insure you

understand the compl ete process.

] Select the project Database to be Extracted and press (Enter) to open up the

project.

18- 50
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[ ] Using (Shift) (F9) or Mark from the MARK Menu to mark Titles to be Extracted.
Titles should be marked at the highest level applicable for the information to be
Extracted.

[ ] Fromthe MARKS Menu sdlect “Extract To....... " or press (Alt) (X) to begin the
Extract function. Thiswill create an identical database of the marked itemsin a
unique filename. Write down the filename for later use.

[ ] Now sdlect the Project Database where the extracted dataisto be merged. Press
(Enter) to open the database and choose “ Merge From......” on the MARK Menu
or press (Alt)(E). You will now be prompted to enter the path and filename you
Extracted To above.

[ ] Examinethe project to confirm that everything was merged properly.

EXH BIT 18-5
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CREATE A NEW PROJECT CHECKLIST

] The correct databases (Models, Assemblies, Unit Prices, Crews, Labor Rates,
Equipment Rates) are present in the Database Window.

] The correct WBS Project Template has been selected.

] The Project Template has been copied to new six character 1D for this project.
] The New Project has now been selected, and name of project edited.

] The Report Title Page has been edited for this project.

] The Project Information Record has been edited.

] Prime and subcontractors have been edited.

] The correct number of Facilities have been created.

] Therequired Assembly Titlesfor al Primary and Support Facilities have been
created and detailed items entered into the Assemblies.

] All System, Subsystem, and Assembly Category Titles not required in this project
have been deleted and the Project has been Packed.

] All subcontractors not required in this project have been deleted and the Project
has been Packed.

EXH BI T
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PRINT SUBMITTAL REPORTS CHECKLIST

] All cost and pricing is entered based on the Current Design Status.

] Costsfor Systems and Subsystems not shown in the design have been accounted
for in the estimate.

] Titles (Facility, System, Subsystem, etc.) at all levels not applicable to this
project have been deleted.

] Prime Contractor’s Field Overhead has been itemized to reflect project
requirements.

] Prime contractor’s Bond has been set to calculate a Class B Bond.

] Prime Profit has been calculated by the Weighted guideline Method and each
factor assigned has been explained in the NOTES (F7) for the Prime Contractor.

] Subcontractor’s Overhead has been set as a percentage.
] Subcontractor’s Profit has been set as a percentage.

] Prime and Subciontractors have been assigned at the appropriate |ocations within
the project.

] Any Subcontractors not applicable to this project have been deleted.

] Sales Tax has been entered.

] Escalations, Construction Contingency and SIOH have been set.

] The project has been packed using Pack a Database from the SERVICES Menu.

] The Mohile District Required Reports settings have been selected using Save/Load
Report Settings from the REPORTS Menu, paragraph 6.b.

] The printer has been set to print Landscape with 172 characters per line and 66
lines per page.

] Estimate Status (35%, 60%, €tc.) has been entered in the Report Title field or the

Print Selected Reports Window.
EXH BI T
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[ ] Two hard copies of the Submittal Estimate have been made.
[ ] TheProject Database & Labor Rates Database and any other database that the

A-E added information to (Models, Assemblies, Crews, Equipment, etc.) have
been Saved to Compressed to diskette from the SERVICES Menu.

EXH BIT 18-7
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CONTI NGENCI ES AND SUPERVI SI ON & ADM NI STRATI ON

(USE THESE VALUES UNLESS DI RECTED OTHERW SE)

ARWY Al R FORCE

CONTI NGENCI ES

NEW WORK 5% 5%
ALTERATI ONS & MODERNI ZATION  10% 10%
ADDI TI ONS/ ALTERATI ONS 10% 5%- |F ADD IS
LARGEST AND
10% | F
ALTERATION | S
LARGEST
S&A (Sl OH)
NEWWORK 6. 0% (CONUS) 6. 0%
6. 5% ( OCONUS)
ALTERATI ONS & MODERNI ZATION 6. 0% (CONUS) 6. 0%
6. 5% ( OCONUS)
| NSTALLATI ON' SUPPORT 8.0% (CONUS) N A
8. 5% ( OCONUS)
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CHAPTER 19
ENERGY AND ECONOM C STUDI ES

19.1 GENERAL
19.1.1 Scope

Thi s chapter provides instructions to the Designer on the requirenments for
providing an energy efficient design and insuring that all designs are
justified on a life cycle cost basis. Energy conservation features required in
ot her sections of this docunment will be integrated into this project design
unless the life cycle cost analysis indicates that other alternatives are nore
efficient.

19.2 APPLI CABLE PUBLI CATI ONS

Arny Qui de AE Architectural and Engi neering Instructions, Design
Criteria

Air Force Quide M L-HDBK-1190 Facility Planning and Design Quide

19.3 PRQOJECT DEFINITION (10-15%

19.3.1 General Considerations

At the Project Definition phase the designer nmust define the custoner's
requirements and confirmthat they can be net within the project's
constraints. To that end, a conprehensive interface with the customer is
required generally through a Charrette or other previously approved data

gat hering process. The primary purpose of the design process at this stage is
to gather any information fromthe custoner that would be necessary in the
design of the facility. Al so, the design preferences of the customer should
be obtained for conpliance if possible.

The general mechanical systemtype will be estimated at the Project Definition
phase for the purpose paranetric cost estimate and required mechanica
spaces.

19.3.2 Project Definition Narrative

The Project Definition narrative shall include, but not be limted to, the
following itens as applicable:

(a) List all references used in the Project Definition design

i ncl udi ng Government design docunents, industry standards, safety nanual s,
criteria given to designer at the Charrette or predesign neeting.
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(b) List the conputer programto be used to analyze the buil ding and
t he general approach to the study.

(c) List the Energy Budget target figure and other paraneters
outlined in the applicable publications.

19. 4 CONCEPT DESI GN (30-35%

19.4.1 Concept Design Analysis

A summary of the Energy Budget and Life Cycle Cost Anal ysis studies shall be
submitted at the Concept design stage. Failure to submt a sunmary of the
ener gy budget anal ysis and econom c studies at the concept stage will require
a resubmittal of the concept submttal. After review of the summary, the ful
set of calculations may be requested for review

19.5 TECHN CAL REQUI REMENTS

19.5.1 General Considerations

(a) In order to neet mandated energy conservation goals, the Governnent
has established Arny InterimDesign Energy budgets in BTU per square foot of
bui I di ng per year for each building category. It nust be enphasized that the
ener gy budget analysis is an exercise to obtain a relative | evel of energy
efficiency for the building envelope and is not intended to determ ne actual
overal |l energy usage as would be determined for life cycle analysis. Heating
and cooling requirenments shall be only those to maintain confort conditions
wi t hout any process |oads. Lighting |oads shall be only those for genera
lighting, and hot water heating shall be only that required for personal use.
Unl ess all paraneters (schedules, |oads, etc.) are identical to those used in
the life cycle analysis, the energy budget is required to be derived via
i ndependent energy cal cul ati ons, conputer runs, etc. The general guide for
ener gy budget studies shall be the Architectural and Engi neerin Instructions
Design Criteria for Arny projects and M L-HDBK-1190 Facility Pl anni ng and
Design Guide for Air Force projects. |If there is question on design guidance,
the Mobile District Mechanical Section will provide the needed instructions.

(b) Conmputer Analysis: This entire facility nmust be fully analyzed
t hrough a sophi sti cated hour - by-hour conputer program which will incorporate
annual weather data, i.e., Trane TRACE, BLAST, or Carrier HAP

(c) Qualification of Design Personnel : The energy budget and econonmnic
studi es must done by a registered professional engineer who is experienced in
perform ng such studies.

(d) Team Approach: The effort to design a facility within its design
ener gy budget cannot be achi eved by nmechani cal design al one but can only be
achieved by a joint or "teameffort” of all design disciplines. Equa
enphasi s should be placed on the architectural and electrical features in
addition to HVAC systens to achieve an energy efficient building. Al aspects
of energy conservation shall be considered.
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(e) A summary of the econonic studies based on life cycle cost analysis
procedures conparing alternative building systens nust be submtted before
construction is begun. Only alternatives which can neet the energy budget
target shoul d be considered. Thus, the selected concept will be the nost
econom cal approach that will meet the energy budget target.

(f) The econonic studies shall be perforned utilizing nmethodol ogy
defined therein and Architectural and Engineering Instructions, and
M L- HDBK- 1190.

(g) The follow ng decisions should generally be supported using life
cycl e cost anal ysi s:

1. Heating and cooling |oad reduction (architectural and
el ectrical features).

2. Fuel selection.

3. Building systemtype.
4. Equi prent type.

5.  Equi prent effi ciencies.

6. Design paranmeters affecting operating efficiency (chilled water
temperature, delta T, ambient conditions for selection of cooling towers,
condensers, etc.).

(h) Designers are responsible to determ ne the nost Life Cycle Cost
Study (LCC) effective selection fromanong the viable alternatives avail abl e.
Designers al so are responsible to mnimze the level of effort necessary in
arriving at that determ nation. The foll ow ng shoul d be consi dered whenever a
LCC anal yses is anti ci pated:

1. Make maxi mum use of previous or generic LCC anal yses. Revise
only as necessary to apply to a new design or situation. Do not generate a new
LCC anal yses unl ess absolutely necessary for the application

2. Only consider viable alternatives that will provide good
performance, neet the functional requirements of the building, and neet the
needs and expectations of the custonmer. For exanple, don't consider a heating
and cooling systemwi th conplex controls if the installation does not have a
reasonabl e capability for providi ng mai ntenance after it has been install ed.
If only one viable alternative exists, there is no further need to consider a
LCC analyses. In applying the principles of life cycle cost anal yses, common
sense and the capabilities of designers should be conbined to arrive at the
nost feasible and econonic selection for the application at hand
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CHAPTER 20

ENERGY MONI TORI NG AND CONTROL SYSTEMS ( EMCS)

I NDEX

GENERAL

Scope

APPLI CABLE PUBLI CATI ONS

National Fire Protection Association (NFPA)
Techni cal Manual s

PRQIECT DEFI NI TI ON REQUI REMENTS (10- 15%

No EMCS Provision Aternative

Project Definition Narrative

Project Definition Draw ngs

Provi sions for Future EMCS Alternative

Project Definition Narrative

Project Definition Draw ngs

Facility Preparation for Future Connection to an Existing EMCS
Al ternative

Project Definition Narrative

Project Definition Draw ngs

CONCEPT DESI GN SUBM TTAL (30% 35%

No EMCS Provision Aternative

Provi sions for Future EMCS Alternative

Concept Design Analysis Narrative

Concept Design Draw ngs

Facility Preparation for Future Connection to an Existing EMCS
Al ternative

Concept Design Analysis Narrative

Concept Design Draw ngs

| NTERI M SUBM TTAL REQUI REMENTS (50% - 60%

No EMCS Provision Aternative

Provi sions for Future EMCS Alternative

InterimDesign Anal ysis Narrative

InterimDesign Drawi ngs and Specifications

Facility Preparation for Future Connection to an Existing
EMCS Al ternative

InterimDesign Analysis Narrative

I nterimDesign Draw ngs

FI NAL DESI GN SUBM TTAL REQUI REMENTS ( Unrevi ewed 100%

No EMCS Provision Aternative

Provi sions for Future EMCS Alternative

Fi nal Design Analysis Narrative

Fi nal Design Drawi ngs and Specifications

Facility Preparation for Future Connection to an Existing
EMCS Alternative

Fi nal Design Analysis Narrative

Fi nal Design Drawi ngs and Specifications
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CHAPTER 20
ENERGY MONI TORI NG AND CONTROL SYSTEMS ( EMCS)

20.1 CGENERAL

20.1.1 Scope
This chapter provides instructions to the designer on the requirenents
pertaining to Energy Mwnitoring and Control Systems (EMCS), and al so referred
to as Uility Managenment and Control Systens (UMCS) or Plant Managenment System
(PVMB). There are three EMCS alternatives that nmay apply to a project:

(a) No EMCS provi sion.

(b) Provisions for future EMCS.

(c) Facility preparation for future connection to existing EMCS.

The appropriate alternative for the project should be clearly established at
t he predesi gn conference.

20.2 APPLI CABLE PUBLI CATI ONS

The publications listed bel ow are those required for this section. Applicable
publ i cations which apply to specific electrical and nmechani cal equi prment
associated with EMCS (air handling units, electric meters, etc.) are included
in the respective sections of this manual.

20.2.1 National Fire Protection Association (NFPA)

NFPA 70 Nati onal El ectrical Code

20. 2. 2 Techni cal Manual s

TM 5- 815-2 Desi gn Manual for EMCS

20.3 PRQIECT DEFI NI TI ON REQUI REMENTS (10-15%

20.3.1 No EMCS Provision Alternative

20.3.1.1 Project Definition Narrative

If no provisions are to be made, that fact should appear in the mnutes of the
predesi gn conference and in the narrative portion of the design analysis in
this submittal.
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20.3.1.2 Project Definition Draw ngs

None Requi red

20.3.2 Provisions for Future EMCS Alternative

20.3.2.1 Project Definition Narrative
At the Project Definition design stage of project devel opnent, a statenent is
requi red which indicates the intent of designer to provide an EMCS system or
provide for a future connection to an existing EMCS system
20.3.2.2 Project Definition Draw ngs
None Requi r ed.
20.3.3 Facility Preparation for Future Connection to an Existing EMCS

Al ternative
20.3.3.1 Project Definition Narrative
At the Project Definition design stage of project devel opnent, a statenent is
requi red which indicates the intent of designer to provide an EMCS system or
provide for a future connection to an existing EMCS system
20.3.3.2 Project Definition Draw ngs

None Requi r ed.

20.4 CONCEPT DESI GN SUBM TTAL (30% 35%

20.4.1 No EMCS Provision Alternative

Provide the sane requirenents as in the Project Definition Requirenents.

20.4.2 Provisions for Future EMCS Alternative

20.4.2.1 Concept Design Analysis Narrative

Docunent the fact that only provisions for future connection will be nade.
Li st any problens or questions.
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20.4.2.2 Concept Design Draw ngs

On the Mechani cal and El ectrical floor plans, show the spaces reserved for
future panels. Show a riser diagramon the El ectrical plans.

20.4.3 Facility Preparation for Future Connection to an Existing EMCS
Al ternative

20.4.3.1 Concept Design Analysis Narrative
The design analysis shall include the foll ow ng:
(a) A statenent that the project design will cover building preparation

for future connection to the existing EMCS
(b) Identification of all equipnment to be nonitored and/ or controll ed.

20.4.3.2 Concept Design Draw ngs

(a) Al Exterior work is to be shown on an electrical site plan with the
follow ng included as a m ni num

(1) Existing and new conmuni cations services, both overhead and
under ground, shall be properly identified.
(2) Show renoval s and rel ocations, if any.

(3) Renmovals or Denolition: For work requiring renovals or
denolition, the Designer shall show, by use of draw ngs or
narrative, how denolition work is to be done.

(4) Additional Criteria: Any additional criteria, deviations
concerning criteria or questions should be |isted.

20.5 | NTERI M SUBM TTAL REQUI REMENTS (50% 60%

20.5.1 No EMCS Provision Alternative

Provi de the sane requirenents as in the Project Definition Requirenents.

20.5.2 Provisions for Future EMCS Alternative

20.5.2.1 InterimDesign Analysis Narrative

This analysis is an extension of the approved comments and shoul d confirmthat
t he Mechani cal and El ectrical features have been coordi nat ed.
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20.5.2.2 InterimDesign Drawi ngs and Specification

The interimdraw ngs are an extension of the approved concept drawi ngs and are
to address the concept design review comments. The follow ng shall be
i ncl uded as a m ni mum

(a) Ensure that all details have been included on the draw ngs.
(b) Thoroughly check for discrepancies/ conpatibility between draw ngs
and specifications, and between disciplines.
(c) Do not prepare a separate specification for the EMCS provisions.
I ncl ude specifications for itens such as pressure taps, sensor
wells, conduits, etc., in the appropriate mechanical and el ectrica
speci fications. Provide specifications for itens that the Cuide
Speci fications do not adequately cover.
(d) Coordinate all draw ngs and check for the follow ng:
(1) Verify consistency between disciplines (equipnment |ocations,
pl ans, and specification).
(2) Ensure the | egend and/or synbols are conplete and conpati bl e
with all draw ngs.
(3) Verify that all plans (especially risers diagrans) and
specifications are conplete, nmeet criteria, and do not contain
conflicts.

20.5.3 Facility Preparation for Future Connection to an Existing EMCS
Al ternative

20.5.3.1 InterimDesign Analysis Narrative

Update the concept analysis on the drawi ngs. Show |ocations of all
i nput/out put points, and show conduit from i nput/output points to DIC

20.5.3.2 InterimDesign Draw ngs

Show the facility preparation details on the drawi ngs. Show enpty conduit for
DIM from DTC to buil ding exterior. Show |locations of all input/output points,
and show conduit frominput/output points to DIC

20.6 FINAL DESI GN SUBM TTAL REQUI REMENTS (Unrevi ewed 100%

20.6.1. No EMCS Provision Alternative

Provi de the sane requirenents as in the Project Definition Requirenents

20.6.2 Provisions for Future EMCS Alternative

20.6.2.1 Final Design Analysis Narrative

Thi s anal ysis shall be conplete and shall support the requirenents of the
pr oj ect .

20-4



20.6.2.2 Final Design Drawi ngs and Specifications

The drawi ngs and specifications shall be conplete and thoroughly checked. All
approved conments wi |l be inpl erent ed.

20.6.3 Facility Preparation for Future Connection to an Existing EMCS
Al ternative

20.6.3.1 Final Design Analysis Narrative

This analysis is an extension of the approved interimdesign anal ysis and
supports and verifies that the design conplies with the requirements of the
pr oj ect .

20.6.3.2 Final Design Drawi ngs and Specifications

The final drawi ngs are extensions of the approved Interimdraw ngs and are to
i ncl ude the Interimconmrents.

(a) Ensure that all details have been included on the draw ngs.

(b) Thoroughly check for discrepancies/ conpatibility between draw ngs
and specifications, and between disciplines.

(c) Submit conplete marked-up Quide Specifications. The specifications
must be coordinated with the drawi ngs and describe in detail all
items and systens shown on the draw ngs.

(d) Gaphic diagranms (see Chapter 4 of TM 5-815-2) may be included in
the specifications or the drawi ngs. These diagrans and the
Mechani cal and El ectrical draw ngs nust be closely coordinated to
el i m nate discrepancies and conflicts.

(e) Cost Estimate: The cost estimate for the building preparation shall
be included in the facility cost estimate.

20.7 READY-TO ADVERTI SE (RTA) SUBM TTAL REQUI REMENTS (100%

20.7.1 No EMCS Provision Alternative

Provi de the sane requirenents as in the Project Definition Requirenents.

20.7.2 Provisions for Future EMCS Alternative

20.7.2.1 RTA Design Analysis Narrative

Thi s analysis shall be conplete and shall support all of the requirenents of
t he project.

20-5



20.7.2.2 RTA Design Drawi ngs and Specifications

The drawi ngs and specifications shall be conplete and thoroughly checked. Al
approved conments w |l be inpl erent ed.

20.7.3 Facility Preparation for Future Connection to an Existing EMCS
Al ternative

20.7.3.1 RTA Design Analysis Narrative

Thi s analysis shall be conplete and shall support all of the requirenents of
t he project design

20.7.3.2 RTA Design Drawi ngs and Specifications

The drawi ngs and specifications shall be conplete and thoroughly checked. Al
approved conments shall be inplenented in the plans and specifications.

20.8 TECHN CAL REQUI REMENTS

20.8.1 Provisions for Future EMCS Alternative

20.8.1.1 New Facilities

At installations where there is no existing operational EMCS, provisions for
the future connections of the project to an EMCS shall be included in the
design. These designs include the foll ow ng:

(a) Future Cabinet Locations: Select and reserve clear wall spaces 3-
feet wde in all mechanical roons. Reserve enough depth in front of
t hose spaces for future conpliance with the cl earance requirenents
of NEC Article 110 after an 18-inch deep EMCS cabinet is mounted on
the wal Il .

(b) Enpty Conduit: Install the followi ng enpty conduits stubbed up
capped, and containing pull wres:

(1) Between the future-panel space in the main nechanical roons (or
conmuni cati on equi prent room if the project has one) and the
future-panel spaces in any other mechanical roons within a
bui I ding. Conduit diameter size = 1-1/2 inches.

(2) Fromall equi prent nounted outdoors (such as cooling towers,
packaged HVAC units, etc.) to future-panel space in the nearest
mechani cal room Conduit dianeter size = 1-1/2 inches.

(3) Fromthe future-panel space in the main nechanical or
conmuni cati on equi pent roomto the | ocation of the tel ephone
conduit entrance. Conduit dianmeter sizes = 1-1/2 inches.

(4) Fromeach electrical, oil, or gas neter to the nearest mechanica
room Conduit dianmeter should be 3/4 inches.
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(c) Auxiliary Contacts: Provide auxiliary contacts in the foll ow ng and
simlar equi pnent for status indication

(1) Boiler and furnace controllers.

(2) Burner controls for oil/gas donmestic water heaters (where
external |y powered burner controls are provided).

(3) Contractors for electric donestic water heaters (where
contractors are provided). There is no need for auxiliary status
contacts in starters for supply air, return air, exhaust fans,
punp notors, or simlar applications, because differential
pressure or flow switches will be used for status indication in
those applications if the building is to be connected to an EMCS
in the future

(d) Pressure Taps: Provide 1/4-inch, Schedul e 80, half-coupling capped
pressure taps with gage cocks at the suction and exhaust sides of
punps for the future installation of differential pressure swtches.
Pressure taps should be incorporated with the taps provided for
pressure gages where possible.

(e) Sensor Wlls: Provide wells for tenperature sensors in the piping of
boi l ers, heat exchangers, chillers, etc. Wlls for the future EMCS
sensors should be near those for the |ocal indicators.

(f) Gas Meters: Gas neters wi thout pulsing devices will be provided at
installations that do not have an operati ng EMCS system These
meters will be of the type that can be adapted to a future EMCS
system by the addition of a pul sing device.

(g) Specifications: Do not use a separate specification section for the
future EMCS provisions; instead, incorporate specifications for the
provi sions into appropriate mechanical and el ectrical sections.

20.8.1.2 Alterations and Additions to Existing Buildings

In alteration /addition projects of existing buildings at installations where
future provisions are to be nade, the above guidance shall be followed to the
extent permitted by existing conditions and good engi neering practi ce.

20.8.2 Facility Preparation for Future Connection to an Existing EMCS
Al ternative

For projects at installations having an existing operational EMCS, guidance
contained in this section shall apply for all new facilities. For renovation
/addition projects, this guidance shall be followed to the extent permtted by
exi sting conditions and good engi neering practice. The procedures for Arny and
for Air Force projects are as follows:

Arny: A decision will be made at the predesign neeting by the Using Agency or
the Corps of Engineers, Mobile District on whether or not an EMCS system wi |l |
be required for the facility.

Air Force: The designer shall design building preparation for all application
progranms that can be utilized by the facility in accordance with TM 5-815-2.
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20.8.2.1 Fol |l ow gui dance contained in the APPLI CABLE PUBLI CATI ONS, and the
fol | ow ng:

(a) Provide a Data Term nal Cabinet (DIC) and enough space adjacent to
it for the future installation of Renbte Terminal Unit (RTU) that
will be installed under the expansion contract. (The expansion
contract will be prepared by an EMCS specialist, and is not a part
of the A-E s facility design). The location of the DIC nust be such
that the installation will comply with NEC Article 110 after RTU has
been install ed.

(b) A 120-volt, duplex outlet shall be | ocated next to the DIC.

(c) Conduit for the future installation of the data transm ssion nedia
(DTM shall be run fromthe future RTU | ocation to the point where
the DTMw || enter the facility.

(d) Conduit and wiring shall be run fromthe DIC to each utility neter.
For netering requirenents, see applicable chapters in this Mnual.

(e) Al input and output points required by the application prograns
shall be installed and wired through conduit back to the DTC

20.8.2.2 Draw ngs

Show the | ocation of the DIC on both the Mechanical and El ectrical draw ngs.
Show t he i nput and out put points on the control schematics of the Mechani cal
drawi ngs and the installation on the equi pment connection details. Al conduit
runs to input/output points shall be specified on the El ectrical or
Instrunentation drawi ngs. The location of any points (such as space
tenmperature sensors) not shown on the Mechani cal draw ngs shall be shown on
the El ectrical or Instrumentation draw ngs.

20.8.2.3 Specifications

Tai l or applicable specifications making sure that the specifications and
drawi ngs agr ee.

20.8.2.4 Cost Estinmate

The estimated costs of the facility preparation shall be included in the cost
estimate of the basic contract.
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