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PART I - General Requirements

1.0

INTRODUCTION
This is a Department of Defense (DoD) medical project.  Design is funded with DoD medical Planning and Design funds.  Construction will be funded with DoD medical Military Construction funds.  These Design Instructions outline the procedures to be followed for development of Concept Design and final design/construction documents for this project using the "Design-Bid-Build" procurement approach.  It is intended that this project shall incorporate the most up-to-date design techniques and employ the latest technology.

2.0

AUTHORIZATION
Authority for Concept Design development is given with Revision 1 to Design Authorization 02-C-09 issued by the Office of the Assistant Secretary of Defense - Health Affairs (Encl 1).  The Design Directed Amount, given in this authorization and in the accompanying DD Form 1391 (Encl 2), is the overall budgeted amount for the construction of this project.  The programmed total gross area scope for the project is also given in Revision 1, the DD Form 1391, and the accompanying Program For Design (PFD) (Encl 3).  The PFD, with separate components for Addition and Alteration, is the basis for space planning.
3.0

RESPONSIBILITIES

A.  Office of the Assistant Secretary of Defense - Health Affairs (OASD-HA).

OASD-HA, represented by the TRICARE Management Activity - Defense Medical Facilities Office (TMA-DMFO) has authorized this project for the U.S. Air Force and is responsible for project programming, budgeting, further design authorization, design review and certification, and construction authorization.

B.  U.S. Army Corps of Engineers.  The U.S. Army Corps of Engineers is the DoD

designated Design and Construction Agent for this project.  The Corps of Engineers Huntsville Engineering and Support Center - Medical Facilities Center of Expertise (CEHNC-MX), North Atlantic Division (CENAD), Norfolk District (CENAO), the contracted Architect-Engineer (A-E), and the Air Force are responsible for compliance with the goals, objectives and policies involved in the design and construction of the project.  Any conflicts regarding these matters must be resolved by the Corps of Engineers and the Air Force.  

 1)  CEHNC-MX.  CEHNC-MX will coordinate Concept Design development, i.e.,

work directly with the A-E, provide guidance and interpret criteria as required (except medical functional guidance and criteria which will be provided and interpreted by the Air Force), conduct reviews and review conferences, and assist CENAO with correspondence with the A-E on matters within the scope of the A-E contract.





 2)  CENAD.  CENAD will provide management oversight of the activities of CENAO.

 3)  CENAO.  CENAO will manage the overall Concept Design development and 

final design efforts and is the Corps of Engineers Contracting Authority for the A-E for these efforts.  CENAO will also manage, and be the Contracting Authority for, the construction effort.
               4)  Architect-Engineer (A-E).  The A-E shall be responsible for the professional quality, technical accuracy, and coordination of all design and other services furnished under the A-E contract.  Quality control of design development to ensure coordination of all design disciplines is the responsibility of the A-E.  The A-E shall, without additional compensation, correct any errors or deficiencies in the drawings, specifications, and any other of their products and services due to lack of coordination.  The A-E shall notify the Corps of Engineers of any data not provided within the time frame promised.  Any coordination required by the A-E with the Air Force, or vice versa, will be through CEHNC-MX or CENAO.





  a)  If it becomes apparent during design that the project cannot be constructed within the overall budgeted amount, the A-E shall notify the Corps of Engineers Contracting Authority immediately in writing.  The A-E must include in the notification recommendations for reducing cost, deleting features, or other means that will result in a complete and usable facility within acceptable engineering standards, without deviation from the PFD.

  b)  Bid Options or additive bid items may be developed, if required, to

assure construction contract award within the overall budgeted amount.  If options or additives are required, firm priorities for award shall be established prior to advertising for construction.  Proposed options or additives shall be evaluated to ensure that items considered essential to safety and health are not included.

C. U.S. Air Force.  The U.S. Air Force is the Using Service for this project and is

represented by the Air Force Center for Environmental Excellence, Directorate of Construction Management (AFCEE/DCM) with support from the following offices:

    1)  The Air Force Surgeon General/Medical Facilities Division (USAF/SGMF)

represents the Air Force Surgeon General, in all matters relating to medical functional layouts and medical technical requirements within the five-foot lines of the primary facility.  USAF/SGMF may delegate responsibility to the Air Force Health Facilities Office-Eastern Region (HFO-ER).  All input from the Langley AFB Hospital staff (1st Medical Group) pertaining to project scope, design requirements or review comments, will be submitted through channels to USAF/SGMF for evaluation and submittal to AFCEE/DCM for appropriate action. 
    2)  The 1st Civil Engineering Squadron (1 CES) represents Langley AFB for development of site related criteria outside of the five-foot lines of the primary facility.  1 CES will review exterior appearance, exterior materials, and conformance with the installation master plan and the Langley AFB Installation Design Guide.  All input from local non-medical staff will be submitted through channels to AFCEE/DCM for evaluation and appropriate action.  

4.0

MANAGEMENT PLANS

A.  As required by ER 5-1-11, CENAO will prepare a Project Management Plan

(PMP) and a Construction Management Plan (CMP) as follows for the overall design and construction effort for this project.

      1)  PMP.  The PMP will be developed by the CENAO Project Manager in
coordination with all Government offices having project responsibilities.  The PMP will establish all requirements for management and control of the project from A-E Selection through completion of design and construction.  The PMP will include the roles, responsibilities and commitments to be fulfilled by all involved offices of the Corps of Engineers and Air Force.

      2)  CMP.  The CMP will be included in draft form as part of the PMP.  This draft will be finalized during final design development.  A draft CMP will be included with the Concept Design Submittal/Submittal S4.  Comments on the draft will be provided as part of the review of this submittal.  CENAO will incorporate approved comments into the CMP and submit the final CMP for approval prior to award of the construction contract.


B.  A communications services Letter of Intent (LOI) will be developed by CENAO.

The LOI will document the responsibilities of all parties or agencies involved with furnishing communications services to the project.  These parties or agencies will consist of the following as a minimum: CENAO (including the Project Manager and engineering staff), CEHNC-MX (including the Communications Engineer), AFCEE/DCM, HFO-ER, the Air Force agency responsible for programming and funding LAN electronic hardware, the Langley AFB Base Communications Squadron (including the commander), the A-E, and the construction contractor. 

                   1)  The LOI will be concerned primarily with telephone service, but can include any type of service where there is an agreement between the Corps of Engineers and Langley AFB as to how service is to be provided (such as cable television).  The LOI as a minimum will define how telephone service, or any other type of service, is to be provided to the project site via the Langley AFB manhole and duct-bank infrastructure and how and where telephone switching services are to be provided.  The LOI will define the party financially responsible as well as the party that is to execute each part of the work. 

                   2)  The LOI will include paragraphs and sections as required to provide the following information as a minimum:

                        a)  A discussion of the existing conditions of the communications services on Langley AFB and the capabilities of these systems to provide the new service requirements for the project.  

                        b)  Identification of the responsibilities of each party or agency involved in the communications services for the project in separate paragraphs.  

                        c)  A list of Points of Contact for all parties or agencies involved in the communications services for the project.

                        d)  A signature page with spaces for the representatives of each involved party or agency to sign.   

5.0

CONTRACT REQUIREMENTS
A.  Pre-Negotiation Conference.  The Corps of Engineers will conduct a Pre-

Negotiation Conference with the Air Force and the A-E prior to the establishment of contract requirements for the project.

B.  Contracting Authority.  CENAO is the Contracting Authority with administrative

and technical responsibilities.  CENAO will administer the A-E contract for Concept Design development and final design development.  All contractual matters are the responsibility of the CENAO Contracting Officer.  If any guidance or review comment is considered to be beyond the scope of the A-E contract, the A-E must not proceed with the item in question until authorized to do so, in writing, by the CENAO Contracting Officer.

C. Confirmation Notices.  The A-E shall provide records of all meetings (including

 the Fact-Finding Session/Charrette), review conferences, work sessions, discussions, verbal directions, telephone conversations, etc. in which the A-E or their representative(s) participate on matters relative to this project.  These records, each a consecutively numbered Confirmation Notice (CN), shall fully identify participating personnel, subject(s) discussed, and any guidance given and/or conclusions reached.  Distribution of each CN shall take place not more than five days after the event, except those for meeting reports and minutes (including the Fact-Finding Session/Charrette, review conferences, and work sessions).  These notices, with supporting materials, shall be distributed not more than fourteen days after the event.  A CN for verbal directions and telephone conversations shall be distributed to all parties involved in the dialogue as well as CEHNC-MX, CENAO and AFCEE/DCM.  CN and supporting materials distribution shall be by electronic means to the greatest extent possible. 

D.  Code/Regulatory Compliance.  The A-E shall ensure that the project is evaluated

for compliance with all applicable local, state and federal laws and regulations governing air quality, water quality, solid and hazardous waste disposal, etc.  The A-E shall be responsible for identifying all permits (i.e., utility connections, tap-ins, meters, etc.) and fees relating to these permits.  All costs relating to permits shall be identified in the cost estimate for the project.  The A-E will not be responsible for obtaining permits.  

E.  A-E Contract.  The A-E contract will include the following elements:

 1)  Basic Contract:  Fact-Finding Session/Charrette including submittal of a CN report on the outcome of this event (10 percent design).  

 2)  Basic Contract:  Submittal S2 (20 percent design).

 3)  Basic Contract:  Concept Design Submittal/Submittal S4 (35 percent design).

               4)  Contract Option:  Record Concept Design Submittal/Submittal S4 (35 percent design).  

 5)  Contract Option:  Submittal S5, Submittal S6 and Backcheck Submittal (Final design/construction documents).

 6)  Contract Options as may be otherwise identified:  Construction Phase Services,

etc.

6.0

DESIGN SUBMITTALS/REVIEW

             A.  Submittal Format.  Design submittals, other than drawings, shall be in 3-ring binders with 8-1/2 by 11 inch pages sequentially numbered; covers identifying the project, A-E, date, and submittal phase; tabbed dividers between sections; and a Table of Contents with page numbers.  Drawings shall be standard size and shall be suitable for half-size reproduction.  Drawings included in 3-ring binders may be double page fold-out size.  In addition to the bound submittals, submittals shall be provided in electronic media using Computer-Aided Design and Drafting (CADD) software.




    
 1)  Drawings shall be provided, without conversion or reformatting, in the Autodesk AutoCAD 2002 format (.dwg) usable on the target platform Pentium 200 HMz, 32 MB Ram, 8 GB Hard Drive with an NT 4.0 operating system.  Drawings produced by scanning drawings of record or containing photographic images shall be delivered in a raster format compatible with the AutoCAD 2002 electronic digital format.  Drawing files shall also be delivered in Computer-aided Acquisition and Logistics Support (CALS) CCITT Group 4 raster format electronic digital format for solicitation purposes.  All drawings shall be in compliance with the A/E/C CADD Standards as issued by the CADD/GIS Technology Center.  (Information available at web site: http://tsc.wes.army.mil/products/standards/AEC/intro.asp.)  

                   2)  Specifications shall be provided in SPECSINTACT with Standard Generalized Markup Language (SGML) using Unified Facilities Guide Specifications.  Specification files shall also be provided in Adobe Acrobat Portable Data Format (.pdf) for solicitation purposes.  

                   3)  Design Analyses shall be provided in the Adobe Acrobat Portable Data Format (.pdf).  

B.  Page Numbering.  To facilitate review, sequential page numbering shall be used for

all submittal documents.  Numbering shall be at the lower right corner of each page, in the following manner:

Design Analyses, Narratives, Specifications, Calculations, CWE, etc.
Volume A:  A0001 through A9999

Volume B:  B0001 through B9999

Volume C:  C0001 through C99999

(etc.)

Drawings

Volume 01:  01000 through 01999

Volume 02:  02000 through 02999

:

Volume 10:  10000 through 10999

Volume 11:  11000 through 11999

(etc.)

C.  Meetings and Review Conferences.

 1)  A Fact-Finding Session/Charrette, with the A-E, will be held at Langley AFB to 

establish an initial design concept for the project.  The design concept produced at this session must be accepted by all key Air Force and Corps of Engineers representatives before further Concept Design development, including submittal of the CN report on this session, can begin.

(A Site Verification Visit should precede the Fact-Finding Session/Charrette, if possible, to ensure A-E familiarity with the site, availability of utilities and other local conditions.)




 2)  Subsequent meetings and review conferences, and any in-progress work sessions required for Concept Design development and final design development, will be held at locations to be determined.  However, the requirement to present Submittal S2 and the Concept Design Submittal/Submittal S4 to TMA-DMFO at their office in Falls Church, VA, for further design authorization, must be kept in mind when determining the locations for these conferences.  The A-E shall participate in the TMA-DMFO presentations.  

 3)  In-progress work sessions, if required, are intended to provide design assistance

by evaluating A-E proposed alternatives based on the level of information presented.  In-progress work sessions during Concept Design development will be coordinated by CEHNC-MX.  All in-progress work sessions must be authorized by the Contracting Officer.     

 4)  A-E architectural and engineering disciplines, appropriate to the required level of

design development shall participate in the Fact-Finding Session/Charrette and all subsequent meetings, review conferences and work sessions.

D.  Annotated Review Comments.  Upon completion of each design submittal review

conference, the A-E shall provide the Government with an "official" copy of the submittal review comments, individually annotated to indicate conference actions and including any additional notes (associated with individual comments) resulting from conference discussions.  These annotated review comments will be included with the CN for the review conference report and  minutes.  The A-E shall annotate the review comments using the following Annotation Codes:

	Annotation Code
	
	Explanation

	                     A
	
	Concur with comment - will incorporate into next submittal.

	                     B
	
	Do not concur with comment - provide written explanation.

	                     C
	
	Check and resolve comment- Identify responsible office to resolve comment, incorporate as appropriate into next submittal.  Provide explanation of resolution.            

	                     D
	
	Delete comment - by reviewer only who must be present.  Provide written explanation as appropriate.

	                  INFO
	
	Information only - no action required.

	                     H
	
	Temporarily hold comment for resolution prior to end of review conference


E.  DrChecks Review Comment Management System.
               1)  The A-E shall use the DrChecks Review Comment Management System, as directed by CENAO, to facilitate the requirement for providing individual review comment annotations as part of each review conference CN report.  This system provides the A-E with an easy method of indicating both conference actions and additional notes, if necessary, for each review comment.

               2)  Access to and Use of DrChecks.  CENAO will provide all review comments to the A-E through the Internet using DrChecks.  The comments will be sorted by discipline with a secondary sort by sheet/page.  The A-E shall enter conference actions and additional notes to indicate that corrections/updates have been made.  This will assist the Government in completing reviews of subsequent design submittals.

7.0

EXPERTISE/CONSULTANTS
Qualified design team members or design consultants, as explained below, shall be retained by the A-E.  This expertise must remain available during the entire course of project design.  In the event that substitution for an original design team member(s) or consultant(s) is required, CEHNC-MX and CENAO shall be notified immediately, in writing.  The A-E shall furnish documentation indicating the experience and qualifications of the design team member(s) or consultant(s) proposed to replace the original design team member(s) or consultant(s) for approval by the Contracting Officer.  Changes of design team members or consultant(s) shall also be approved by the Air Force.

A.  Fire Protection Design.  The design of this project requires the services
of a qualified Fire Protection Design Consultant, if qualified A-E in-house fire protection design personnel are not available.  If the A-E proposes to use an in-house designer, experience and qualification data shall be submitted for approval to CEHNC-MX and CENAO to show compliance with the minimum experience and qualification requirements listed below.  If A-E in-house design personnel are not available, or if their experience and qualifications are not approved, the A-E shall utilize the services of a qualified Fire Protection Design Consultant to accomplish the project's fire protection engineering and life safety design requirements.  The Fire Protection Design Consultant shall not simply be a consultant or reviewer of plans, but shall participate in design development as a full member of the A-E team.  Following are the minimum experience and qualification requirements:

 1)  A Bachelor or Master of Science degree in fire protection engineering from an

accredited university engineering program, or a Professional Engineer registration with a PE in fire protection engineering, or a Professional Engineer registration with a PE in a related engineering discipline and Member Grade status in the National Society of Fire Protection Engineers, or a minimum of 10 years experience in fire protection engineering and Member Grade status in the National Society of Fire Protection Engineers, or registration as an Architect with Member Grade status in the National Society of Fire Protection Engineers.  (Services of an architect shall be limited to building code application and the life safety code analysis.)

 



2)  At least two years experience in the application and interpretation of NFPA  No.101, Life Safety Code and/or life safety requirements of model building codes.

3)  At least two years experience in the design and/or review of fire suppression

systems and fire alarm systems, including experience in the review of shop drawings and sprinkler system hydraulic calculations, and the application and interpretation of the National Fire Codes and/or other model building codes.

4)  Experience in the design of medical facilities.

5)  Experience in the testing of fire protection systems.

B. Communications Design.  The design of this project requires the services of a

 qualified Medical Telecommunications Consultant (MTC), if qualified A-E in-house medical telecommunications design personnel are not available.  The A-E may propose to use an in-house designer, but must submit experience and qualification data showing compliance with the following criteria to CEHNC-MX to CENAO for approval prior to the start of any design work.  The A-E shall utilize the services of a qualified outside MTC to accomplish the design of all of the communications systems if in-house personnel are not available or if their experience and qualification data is not approved.  The MTC effort shall include all phases of design and coordination with other disciplines, including cost engineering, for all systems listed in the applicable criteria references in these Design Instructions.  The MTC shall have a Bachelor of Science degree in Electronics Engineering or Electrical Engineering.  The MTC shall have a minimum of 10 years of telecommunications design experience with a minimum of five years of that experience in the medical telecommunications field.    

 

C.  Electrical Design: The design of this project requires the services of a qualified electrical engineering design consultant, if qualified A-E in-house electrical engineering design personnel are not available.*  The A-E may submit experience and qualification data for an in-house designer showing compliance with the following criteria to CEHNC-MX and CENAO for approval prior to the start of any design work.  If the A-E in-house designer is not approved, the A-E shall obtain the services of a qualified outside consultant for electrical engineering design.  The electrical engineering designer's effort shall include all phases of design and coordination with all other disciplines, including cost engineering, for all systems listed in the applicable criteria references in these Design Instructions.  The electrical engineering designer shall have a Bachelor of Science degree in Electrical Engineering and must be a licensed professional engineer with a minimum of ten years current experience designing hospital normal and emergency power systems, electrical energy plant renovations for both MILITARY and CIVILIAN HOSPITALS, lighting, low voltage power (up to 600 volts) systems, lightning protection systems, and medium voltage (15KV) distribution systems.  For the last three years of this experience, the electrical engineering designer must have served as lead electrical engineer with total responsibility for designing hospital normal and emergency power systems, lighting, low voltage power systems, electrical energy plant renovations, medium voltage distribution systems (15KV), double-ended type electrical substations, switching stations, 480/ 277 volt emergency generating plants where two or more generators operate in parallel, hospital essential load prioritization systems and equipment, work phasing plans, commissioning plans, and master electric utility plans and for the gathering and recording field data to support design.  The electrical engineering designer must have experience in the startup, testing and maintenance requirements of electrical equipment and must have working experience with Corps of Engineers criteria, standards, and manuals and NFPA 70, 99, 110 etc.    
( * The use of a single in-house engineer or outside consultant to design both power and lighting systems and communications and information systems is not acceptable and will not be allowed.  The electrical engineering designer and the MTC shall each participate in all site visits and review conferences in lieu of a single engineer representing both disciplines at these events.) 

D.  Medical Gas Systems Design Consultant.  The design of this project requires the

services of a qualified Medical Gas Systems Design Consultant with a minimum of five years experience, if qualified A-E in-house medical gas systems design personnel are not available.  Specific expertise in construction specification development, construction submittal review, and construction inspection and certification is required. 

(A-E Selection implies that expertise in the above design specialties will be provided.  Therefore, the experience and qualification submittals will be required for design personnel changes only, if any.)  

8.0

VALUE ENGINEERING

A Value Engineering (VE) Study of the Concept Design Submittal/Submittal S4 will be provided by CENAO.  The A-E shall provide five copies of this submittal to the VE Study team concurrently with the transmittal of the submittal to the Government review offices.  The A-E shall present the submittal to the VE Study team at study commencement, provide written review comments on the VE Study initial report, and, if necessary, participate with the VE Study team in the presentation of the VE Study to the Concept Design Submittal/Submittal S4 review conference.  VE proposals accepted by the conference shall be so identified, along with associated cost savings; VE proposals not accepted by the conference shall be so identified, along with the reasons for non-acceptance.  This information shall be included in the CN for the minutes of the conference.  As all cost issues must be resolved prior to the presentation of Concept Design Submittal/Submittal S4 to TMA-DMFO; the validated project cost estimate that will be included in that presentation must take into consideration all savings resulting from the VE Study.  Accepted VE proposals shall be incorporated in the final design/construction documents by the A-E.

9.0

SUSTAINABLE DESIGN

Guidance for developing sustainable building and site designs is contained in ETL 1110-3-491.  Features and products shall be incorporated into the design as appropriate when determined to be economically feasible and meeting the technical requirements of the Unified Facilities Guide Specifications.

10.0

APPLICABLE CRITERIA
Those editions of applicable criteria, codes and standards that are current when funds are budgeted for inclusion of this project in a given fiscal year program (Concept Design certification by TMA-DMFO) shall be used.  Applicability of criteria, codes and standards that are revised during the further course of design shall be determined by CENAO in coordination with CEHNC-MX and the Air Force.  Project design shall be in accordance with, but not limited to, the following criteria, codes and standards.  Unless a date is specifically noted, the latest version of  each shall be applicable.

 A.  These Design Instructions (with enclosures).

 B.  Military Handbook 1191 (MIL-HDBK-1191), 09 July 02, Department of Defense

Medical Military Facilities Design and Construction Criteria.  (Copy available at web site: http:/www.ccb.org/html/home.html.)

 C.  Military Handbook 1008C (MIL-HDBK-1008C), Fire Protection for Facilities,

Engineering, Design, and Construction.

 D.  Medical Design Guide Plates (Medical Design Guide Plates).

 E.  Medical Facility Room Contents List (Medical Equipment List).

 F.  Military Standard 1691 (MIL-STD-1691), Construction and Material Schedule for 

Military Medical and Dental Facilities.

 G.  National Fire Protection Association standards and codes (NFPA).

 H.  Uniform Federal Accessibility Standards (UFAS).

 I.  Americans with Disabilities Act Accessibility Guidelines (ADAAG).
J.  Headquarters, U.S. Army Corps of Engineers Standard Detail No. 40-06-04, and

changes thereto, February 1991, Lighting Fixtures (STD DET 40-06-04).

 K.  Unified Facilities Criteria (UFC 4-010-01), (UFC 4-010-01), DoD Minimum

Antiterrorism Standards for Buildings, 31 July 2002 and, if applicable, Unified Facilities Criteria (UFC 4-010-10) (UFC 4-010-10), DoD Minimum Antiterrorism Standoff Distances for Buildings, 31 July 2002.

            L.  ANSI/EIA/TIA standards.

            M.  Unified Facilities Guide Specifications (UFGS).  (These specifications have replaced the Corps of Engineers Guide Specifications (CEGS).)  

(UFGS and related information are available at the following web sites: http://www.ccb.org/ufgs/ufgs.htm and http://www.hnd.usace.army.mil/techinfo/gspec.htm.) 

N.  Air Force Interior Design Guides (Interior Design Guides).  (Copy available at the

 AFCEE website: http://www.afcee.brooks.af.mil/dc/dcd/interior/intdespu.asp.)  

O.  Air Force Interior Design Presentation Format (Interior Design Presentation Format), November 1996.  (This is Chapter 12 of Interior Design Guides.)

P.  HQ Air Force Medical Support Agency Design and Implementation Guidelines

Medical Systems Infrastructure Modernization Program, Version 2.0, May 16, 2001 (LAN Guide).
           Q.  Any referenced or applicable Engineer Technical Letter (ETL), Construction Technical Letter (CTL), Technical Manual (TM), Technical Instruction (TI), Engineer Regulation (ER) and Engineer Instruction (EI).

           R.  Langley AFB Installation Design Guide (Langley IDG).  

           S.  Any referenced or applicable industry standards (Industry Standards).

           T.  Any other criteria, codes and standards that may be referenced in these Design Instructions or otherwise provided or required for this project.

                                      End PART I - GENERAL REQUIREMENTS

PART II
DESIGN REQUIREMENTS
11.0

MULTIDISCIPLINARY REQUIREMENTS




A.  Basic Criteria.  Design shall comply with MIL-HDBK-1191 in accordance with Paragraph 10.0 Applicable Criteria.  



B.  Design Submittals.  Each design submittal shall incorporate all previously approved Government review comments.  Copies of all Government review comments from the previous submittal, with annotations, shall be included with the subsequent submittal.




C.  Design Analysis.  

Each design submittal shall include a Design Analysis that provides design documentation as described in greater detail in these Design Instructions, including the enclosed Submittal Requirements Outline, and MIL-HDBK-1191.  The Design Analysis shall include narratives, calculations, technical data, reports, catalog information, charts, drawings, sketches, etc. for each design discipline as required to convey the basis of design and design intent.  As medical staff and non-design professionals will participate in the design of this project, it is important that, to the extent possible, the Design Analysis information be presented in a manner permitting an understanding of the design basis, intent and fundamental aspects by those without architectural or engineering backgrounds.  





 (1)  For each design submittal, the Design Analysis shall also address, to the extent applicable, the medical functional aspects of the new facility by providing the information outlined by the enclosed Requirements Addendum to Design Analysis (DA) (Encl 4).  In general, these requirements were formerly provided in a separate "Functional Concept Manual."  It is now intended that the Design Analysis be expanded to explain the entire design from building systems to departmental functions in order to show how the entire design interrelates.  





 (2)  The Design Analysis for Submittal S6 and for the Backcheck Submittal shall each be developed as a CD-ROM, as follows, in addition to hard (paper) copies.  The narratives, calculations, technical data, reports, catalog information, charts, drawings, sketches, etc. developed with Microsoft Word, Excel, PowerPoint and AutoCAD 2002 shall be exported to an Adobe Acrobat format.  Hyperlinks shall be developed and located in individual Design Analysis paragraphs that link to information pertinent to that paragraph.  The Table of Contents shall also be linked to individual chapters to facilitate navigation.  To permit future updating by the Air Force, after completion of design of this project, each chapter shall conclude with a "Revisions" section so that the Design Analysis can be a living document.  To permit this updating, original Microsoft Word, Excel, PowerPoint and AutoCAD 2002 source files shall be included on the CD-ROM.      





 (3)  Depending on the size of the Design Analysis for Submittal S6 and the Backcheck Submittal, it may be necessary to provide separate binders for the portion relating to building systems and the portion relating to departmental functions.





 (4)  A final "Record" Design Analysis shall be provided within 45 days after award of the construction contract.     

(The Air Force representative at the Pre-Negotiation Conference should confirm and/or clarify the new Design Analysis requirements outlined in sub-paragraphs (1) through (4) above.)




D.  Submittal Requirements Outline (SRO).  It is anticipated that the Concept Design and final design development efforts will include the submittals identified in Paragraph 5.0 E. A-E Contract and the SRO (Encl 5).  The SRO is intended to assist the A-E by outlining the information required by the Government for the Fact-Finding Session/Charrette report and for each subsequent design submittal.




E  Submittal Distribution Matrix (SDM).  The number of submittal documents each Government review office is to receive with each design submittal from the A-E, as well as CN distribution requirements, will be determined before or during the Pre-Negotiation Conference and recorded in the SDM (Encl 6).   

(During the Pre-Negotiation Conference Government representatives should enter their quantity requirements for each design submittal in the draft SDM along with their complete mailing addresses, points of contact, telephone and fax numbers, and e-mail addresses.)




F.  Design Submittal Check Lists.  Design Submittal Check Lists (Encl 7) shall be completed by the A-E and included with Submittal S2 and the Concept Design Submittal/

Submittal S4.  These submittals will be presented to TMA-DMFO in accordance with MIL-HDBK-1191.     




G.  Project Schedule.  The proposed Project Schedule (Encl 8) shows the duration of the A-E work periods and the Government review periods, as well as review conference time frames, for each design submittal.  The dates shown are the start and completion dates for each event.  The submittal completion date is the date the submittal documents are due at each Government review office.

H.  PFD Deviation.  A maximum deviation of 10 percent is allowed in the net area of

any individual space identified in the PFD, except those spaces specifically identified in MIL-HDBK-1191 as having irreducible minimum areas.  If, during the course of design development, there is a requirement for a greater deviation from the PFD, the A-E shall provide the reason for the deviation, not who directed it, as a Note in the Net Area Tabulation.  In cases where the application of UFAS/ADAAG criteria causes an increase in excess of 10 percent, the A-E shall provide a written justification and any associated cost impact in addition to a Note.

I.  Net Area Tabulation.  A Net Area Tabulation shall be included with Submittal

S2 and the Concept Design Submittal/Submittal S4.

J.  Gross Area Tabulation.  A Gross Area Tabulation, with a dimensioned single-line 

plan(s), shall be included with Submittal S2 and the Concept Design Submittal/Submittal S4.   

K.  Net-to-Gross Area Conversion.  The Net-to-Gross Area conversion factors for this

project are shown in the PFD.  The A-E shall include a Net-to-Gross Area conversion table, in the PFD format, that compares as-designed areas for corresponding building components with the PFD conversion factors for those components and accordingly provides a total comparable as-designed gross area for the project with Submittal S2 and the Concept Design Submittal/

Submittal S4.  Detailed written justifications for any as-designed components in excess of the corresponding PFD conversion factors shall be included.  

L.  Operation and Maintenance (O&M) Manuals and Training.  O&M manuals

and training are required.  The A-E shall include requirements in the individual construction specification sections to ensure that the construction contractor provides O&M manuals and training (including classes, videos, etc. as appropriate) for Government O&M personnel for all systems, equipment and components that will require O&M.  O&M manuals shall be provided and approved before beginning training and training shall be completed prior to operation of the new facility.  The A-E shall interview installation engineering staff, including engineering and technical staff working for the existing hospital, to determine particular training priorities and requirements, and shall take this information into consideration in writing the specification requirements for manuals and training.  

M.  As-Built Drawings.  The final design/construction documents shall require the 

construction contractor to provide complete as-built drawings for this project upon completion of construction.  One set shall be provided in electronic format in accordance with CENAO guidance.

         
N.   Hazardous Materials.  It is anticipated that hazardous materials may be encountered during demolition work required for this project.  Therefore, hazardous materials abatement may be necessary in accordance with CENAO and Langley AFB requirements.

(The Air Force representative at the Pre-Negotiation Conference should provide guidance on the hazardous materials situation including identification of any recent applicable survey reports.)   

O.  Constructibility/Biddability/Operability Study.  CENAO will study the Concept

Design Submittal/Submittal S4 in accordance with ER 415-1-11 and will update this study with the final design submittals.   

P.  Rendering.  Provide an architectural exterior color rendering of the new facility, and

photographs of the rendering, each matted, titled, glazed and framed in accordance with MIL-HDBK-1191.  Highest resolution and medium resolution digital (.jpg) electronic copies as well as slides and negatives of the rendering shall also be provided.  




Q.  Protection of Medical Functions.  The design shall include features, and instructions to the construction contractor, for isolating continuing medical functions in the existing facility from areas under construction, and to otherwise safeguard patient and staff health, coordinate service disruptions, and maintain facility access.  Dust barrier partitions, of appropriate fire rated construction, shall be required between medical functional and construction areas to minimize the spread of construction dust or airborne contaminants from the latter.  Construction areas shall be required to be kept reasonably clean, and shall be negatively pressurized relative to adjacent occupied spaces.  Contractor access to/from construction areas for personnel and materials shall be planned for each phase, or sub-phase as required, to preclude or minimize construction traffic through occupied areas and to maintain safe access to the facility for patients, staff, and supply delivery.  Instructions shall be provided to require protection of existing utilities that will remain in service and to define prior notice requirements, and maximum permissible outage durations, for the interruption of any utility or service to occupied areas.  The A-E shall provide in the Design Analysis, in conjunction with the development of the Construction Phasing Plans and Specifications as detailed in Section 31.0 CONSTRUCTION PHASING, a description of the service outages required to perform the construction. If extended interruption of any utility or service to an occupied area is anticipated as necessary during the course of the construction, this should be explained in detail in the narrative.

12.0

CIVIL/SITE DESIGN
     
A.  Design shall comply with MIL-HDBK-1191, Section 03: SITE DEVELOPMENT, CENAO guidance and the Langley IDG.

  B.  The A-E shall provide a topographic survey of the project site showing all physical

features, site conditions and utilities.  The topographic survey shall be in accordance with CENAO requirements for Langley AFB topographic surveys that include, but are not limited to, the following:

 1)  All surface and subsurface features including paving, trees, vegetation, walks,

buildings, abandoned construction, etc.

 2)  All above and below ground utilities.

 3)  Grading contours.

 4)  Spot elevations on critical features.

 5)  Datum and grid coordinate system used.

 6)  Bench marks and horizontal control points (minimum of three control points).

 7)  Required setbacks and clearances.

 8)  North arrow and graphic scale.

C.  CENAO will provide the A-E with a geo-technical/foundation report for the project

site.

D.  Langley AFB Base Civil Engineering will provide information on available sources and capacities for domestic water, electrical service, sanitary sewers, storm water drainage and other existing or new utilities that will serve the new facility.  Refer to Section 20.0 FIRE PROTECTION DESIGN to determine responsibility for establishing fire protection water supply availability and capacity.  Site utilities shall be evaluated during Concept Design development to verify adequacy of available capacities to support increased demands resulting from the new facility.  Any change to utility infrastructure beyond the project site boundaries must be coordinated with Langley AFB Base Civil Engineering.  Storm water management shall be in accordance with Commonwealth of Virginia requirements.    

E.  Noise levels from sources on the site shall be equivalent to not more that 60 dBA

at the exteriors of new building entrances.

13.0

ANTITERRORISM (AT) DESIGN

The project shall be designed to comply with the minimum AT standards established in UFC 4-010-01 (Encl 9) and, if applicable, UFC 4-010-10 as well as any additional requirements  identified by the Air Force for protection against specific threats.  

14.0

MEDICAL PLANNING

A.  Medical planning shall be in accordance with the PFD, applicable criteria and 

Air Force guidance.
B.  Medical planning should be developed in accordance with the Section 23.0

INTEGRATION of BUILDING SYSTEMS (IBS) DESIGN approach.

15.0

MEDICAL EQUIPMENT DESIGN
A.  Design shall comply with MIL-HDBK-1191, Section 16: MEDICAL AND DENTAL EQUIPMENT.

B.  The Air Force will provide a Medical Equipment List and Medical Design Guide Plates for reference and use during Concept Design development.  The list will include both new equipment items and any existing equipment items to be relocated.  The Air Force and the A-E will jointly determine which items, if any, will be relocated by the construction contractor and which items, if any, will be relocated by the Air Force. 

             C.  The Concept Design Submittal/Submittal S4 and the final design submittals shall each include a complete room-by-room Equipment and Casework Schedule identifying the Logistics Category (Log Cat) of each equipment and casework item.  Include all Log Cat A, B, E, F and G items and any Log Cat C items requiring unique utilities or structural support.  Include utility requirements.  An Equipment and Casework Schedule format is enclosed for reference (Encl 10). 

             D.  The following additional documents shall be included in the Concept Design Submittal/Submittal S4 and the final design submittals:

                   1)  Equipment plans.  Provide equipment plans showing Log Cat A, B and E items with heavy, solid lines and Log Cat C, F and G items with dashed lines.  See Section 18.0 INTERIOR DESIGN for information on furniture placement on equipment plans.  Provide Joint Schedule Number (JSN) identification for Log Cat A, B, E, F and G items (except where JSN identification is shown on equipment elevations) and Log Cat C items requiring unique utilities or structural support and/or Log Cat C items shown for verification of spatial arrangement and/or capacity.  Equipment plans are required for the entire facility.  Typical plans for repetitive layouts may be included.  Drawing scale 1/4-inch per foot.

                   2)  Equipment elevations.  Provide equipment elevations with mounting heights and locations for all wall-mounted items with a typical location and height elevation, a typical wall elevation, or a specific wall elevation.  Provide JSN identification for Log Cat A, B, E, F and G items and Log Cat C items requiring unique utilities or structural support (if not shown on the equipment plans).  Drawing scale 1/4-inch per foot.

                   3)  Equipment Data Sheets and Catalog Cuts.  Provide these for all Log Cat A, B, E, F and G items and any Log Cat C items requiring unique utilities or structural support.  An Equipment Data sheet format is enclosed for reference (Encl 11).

E.  The following additional documents shall be included in the final design submittals: 

                    1)  Equipment Specifications.  Complete specifications for medical equipment and casework items prepared from appropriately edited UFGS or other guide specifications for all Log Cat A items and generic descriptions with detailed installation specifications for all Log Cat B and E items.  JSNs shall be used to reference each item on the drawings and in the specifications. 

                    2)  Equipment and Casework Details.  Details to show special supports, mountings, and required services to be provided by the construction contractor for all categories of medical equipment and casework.  

16.0

ARCHITECTURAL DESIGN
A.  Design shall comply with MIL-HDBK-1191, Section 04: ARCHITECTURAL.

B.  The new facility shall be functional and cost effective to acquire, own and operate. 

The design shall be contemporary with respect to environment, energy consciousness, and materials and methods of construction.  The design shall conform to any applicable Langley AFB master plan and Langley IDG.

C.  Architectural floor plan minimum scale 1/8-inch per foot.  Plans or partial plans, including plans showing equipment and congested areas, minimum scale 1/4-inch per foot.  Partial plans comprising an entire floor shall be in logical order for showing the entire floor.  Partial plans shall relate in an obvious way to overall floor plans.  See Section 31.0 CONSTRUCTION PHASING for construction phasing plan requirements.  

17.0      ACCESSIBILITY DESIGN  
A.  Design shall comply with MIL-HDBK-1191, Section 12: ACCESSIBILITY PROVISIONS FOR THE DISABLED.  

B.  This project shall be designed to be in full compliance with both the UFAS and

ADAAG.  The more stringent of the two documents shall apply in all situations.  The A-E shall attempt to design within the approved PFD areas.  If additional areas are required to comply with UFAS/ADAAG, such areas shall be identified and justified, with any associated cost impacts noted, as required by Paragraph 11.0 H. PFD Deviation, including provision of applicable footnotes in the Net Area Tabulation.  




C.  The A-E shall provide written certification that this design complies with UFAS/ADAAG with the Concept Design Submittal/Submittal S4.  

D.  Written interpretations of UFAS by the Architectural and Transportation Barriers

Compliance Board are included in MIL-HDBK-1191 in an effort to answer questions that may arise during design development.  

18.0

INTERIOR DESIGN
             A.  Both Structural Interior Design (SID) and Comprehensive Interior Design (CID) services shall be provided in accordance with the Interior Design Guides, Interior Design Presentation Format, and MIL-HDBK-1191.  CID furniture and furnishings procurement will be with other than DoD medical Military Construction funds.
 B.  Interior finishes are referenced in MIL-HDBK-1191, Appendix A.

 C.  Interior design perspective sketches and a color interior rendering shall be provided if required by the Air Force.

 D.  A separate finish schedule for interior design purposes is not required.  One Room Finish Schedule, as provided for Section 16.0 ARCHITECTURAL DESIGN, shall include all items that require color/pattern selection.  Codes used to identify colors, materials and finishes on Color Board(s) should be consistent with those used throughout the design documents.

  E.  Furniture placement may be shown on the medical equipment plans.  Only major furniture items, and any window drapery track, shall be indicated.  Items such as drapery and artwork shall not be indicated.  Furniture items that are not Log Cat C shall be shown with light solid lines.    

  F.  The Air Force will provide a detailed list of existing furniture, if any, to be reused for this project.

19.0

SIGNAGE DESIGN

The A-E shall design interior and exterior signage.  Interior signage design shall be in accordance with MIL-HDBK-1191, Section 21: WAYFINDING AND SIGNAGE and the Interior Design Presentation Format.  Exterior signage shall be in accordance with the Langley IDG.  Interior signage design shall be coordinated with Section 18.0 INTERIOR DESIGN. 
20.0

FIRE PROTECTION DESIGN

 A.
 Criteria.  All building construction, life safety and fire protection systems shall be designed in accordance with the requirements given in MIL-HDBK-1191, Section 13: FIRE PROTECTION, and the latest editions of MIL-HDBK-1008C, the National Fire Codes, and other governmental and industry design regulations, manuals, and guidelines as cited in those documents or in these Design Instructions. Applicable military Technical Manuals (TMs) and Engineering Technical Letters (ETLs) provide supplementary design requirements and guidance.  In the event of criteria conflict, MIL-HDBK-1191 shall be considered the ruling criteria.   


B.
Design Analysis.


      1)  Design Analysis.  The Design Analysis shall address all provisions pertaining to building construction, life safety and fire protection systems.  Exposure protection, building separation, type of construction, height and fire area limitations shall be in accordance with MIL-HDBK-1008C.  All fire protection and life safety systems shall be described in explicit detail, beginning with the Concept Design Submittal/Submittal S4 and expanded and elaborated through the final design submittals (Submittals S5 and S6, etc.).  The Design Analysis shall provide a complete detailed narrative including scope, equipment, function, operation and interface of each system.  The Design Analysis shall serve as the basic document against which the design shown on the Drawings and in the Specifications is checked.  The Design Analysis shall be accurate at each design phase and coordinated with the drawings and specifications. 



      2)  Design Documents.  All design documents shall be prepared and submitted in accordance with the SRO and MIL-HDBK-1191.


C.
JCAHO Statement of Conditions.  A Joint Commission on Accreditation of Healthcare Organizations (JCAHO) Statement of Conditions (SOC) is required for this project. The information required is to be documented by the A-E (using the JCAHO format) in a document titled "Statement of Design Conditions" (SODC).  A draft SODC document shall be submitted at the completion of Submittal S6 review conference and an updated SODC with the Backcheck Submittal.  The A-E shall be required to perform a Life Safety Assessment and provide the JCAHO Statement of Conditions (SOC) (using the JCAHO format) at completion of construction of the facility to reflect any changes that may have occurred.


D.
Following, are specific fire protection requirements:



      1)  Extinguishing System.




     a)  Provide complete automatic sprinkler protection throughout the facility. Indicate all sprinkler feed mains, cross-mains, and hazard classifications (i.e., light, ordinary group 1, 2 or 3, etc.) with design densities for each section of the building indicated on the drawings.  Components of fire protection water supply and distribution systems (hydrants, pumps, tank, pipe, valves, etc.) shall meet NFPA requirements except as modified by MIL-HDBK-1008C.  Design of the system shall be coordinated with the zoning and configuration of the proposed smoke compartmentation resulting from a fire protection/life safety analysis.  The sprinkler system design shall be coordinated with the standpipe system, where applicable.  Where a standpipe system is required, provide a combination sprinkler/standpipe system(s).  Sprinkler system design shall be in accordance with NFPA 13, except water demand, design area and design density shall meet the requirements of MIL-HDBK-1008C.




     b)  Provide existing water flow information, including static and residual pressures with available flow (L/s), in the Design Analysis and sprinkler system specifications.  The A-E shall perform water flow testing and provide the test report and calculations in accordance with NFPA 291 and MIL-HDBK-1008C with results included in the Design Analysis for the Concept Design Submittal/Submittal S4.  Test results must not be older than 180 calendar days.  Water flow information shall include actual test data and conversions.  In addition to a brief description of the test data and calculations, information shall include a hydraulic graph and a sketch of each water flow test with hydrant ID and location in relation to the facility, pipe and opening size, etc.




     c)  Provide preliminary hydraulic calculations to demonstrate that the design will provide an adequate water supply to support the fire flow demand.



      2)  Fire Detection and Alarm System (FDAS).



a)  All new equipment, devices, wiring and conduit shall conform to NFPA 70, NFPA 72 and NFPA 90A.  Alarm signaling devices shall be both audible and visual type.  Visual alarm notification is required for all medical facilities in accordance with NFPA 101.  Manual pull stations shall be handicapped accessible. 





b)  The system shall be connected to the local fire department per NFPA 72 or be centrally supervised at a remote location.  System design shall be coordinated with the zoning and configuration of the smoke compartmentation resulting from the fire protection/life safety analysis.  Performance and capacity of system circuits shall be in accordance with UFGS-13850, FDAS-Direct Current Loop or UFGS-13851, FDAS-Addressable. 

                  3)  Fixed Halon extinguishing systems shall not be provided.  Protection of electronic equipment installations such as telephone switch-gear (EPABX) rooms and computer rooms shall be provided with smoke detection and an automatic wet-pipe sprinkler system.

21.0

STRUCTURAL/SEISMIC DESIGN 
Structural/seismic design shall be in accordance with MIL-HDBK-1191, Section 05: STRUCTURAL DESIGN and Section 06: SEISMIC DESIGN, TI 5-809-1 through 6 and 8 through 11 as applicable to this project, and CENAO guidance.  Seismic bracing for building components and equipment may be required in conformance with criteria; refer to Section 23.0 INTEGRATION of BUILDING SYSTEMS (IBS) DESIGN for additional seismic design requirements.

22.0

ENERGY CONSCIOUS DESIGN 
A.  General.  In accordance with Government orders and regulations, the design shall incorporate energy conservation measures in all building systems to the maximum extent compatible with medical functional requirements and as life cycle cost justified. 

B.  Renewable Energy Sources.  Due to Public Law 97-214, active and passive solar applications and other renewable energy options such as photo-voltaics and natural day-lighting are required to be considered during design development.  Prior solar studies for similar facilities in this climate, performed by the Corps of Engineers, may be cited in the design narrative in lieu of executing a study for this project.  Consider opportunities for using passive solar energy through building siting, orientation, and configuration, and the effective use of solar shading devices.  


 C.  Natural Day-lighting.  Use of natural day-lighting should be a fundamental goal in the design of this facility.  The diagnostic, therapeutic, and psychological benefits of natural daylight to staff and patients are well established.  For these reasons, clear glazing is preferred to the extent compatible with the existing facility.  Maintenance and energy considerations dictate the avoidance of sloped or horizontal glass.

 D.  Design Energy Target (DET) / Design Energy Budget (DEB).  The DET for the new addition is established by MIL-HDBK-1191, Section 7: ENERGY AND WATER CONSCIOUS DESIGN.  The DEB for this facility must meet that target to be accepted.  The DEB is the energy consumed for occupant comfort during operation and for minimum building conditioning during non-operational periods.  Process loads such as appliance receptacle loads, sterilizer steam, and kitchen and laboratory hood make-up air are not included in the DEB.  The DEB load calculation shall be based on a standard operating schedule specified in MIL-HDBK-1191, Section 7, instead of the actual operating schedule of the facility, to permit meaningful comparison.  If at any design stage the facility DEB does not meet the DET, the A-E shall identify the means by which compliance can be attained, and an estimate of the associated costs.  A summary of the energy budget calculation should be provided in similar form to Figures 17-4 and 17-5 (Encl 12).

E.  Energy Analysis.  Computer analysis shall be used for modeling facility energy consumption.  Acceptable programs shall be of the "hour-by-hour" type, such as BLAST, which use established weather data files, perform 8760 hourly calculations, and are capable of simulating all HVAC systems and building design features.  Obtain CENAO approval of the program proposed for use for this project.

F.  Life Cycle Cost Analysis.  Life Cycle Cost Analysis is required as the basis of selection of energy consuming systems and conservation features.  The energy analysis computer program algorithms and stored input data, such as the current discount rates and fuel escalation factors, shall be in accordance with TM 5-802-1.  An economic analysis program known as LCCID is available at nominal cost from the BLAST Support Office, telephone 1-800-UNIBLAST.
G.  Insulation Values.  MIL-HDBK-1191, Table 7-1, provides minimum (wall, roof/ceiling, floor) insulation thermal transmission values to be utilized for the addition and for any exterior wall construction in the existing portion of the hospital. 

23.0
INTEGRATION of BUILDING SYSTEMS (IBS) DESIGN 


A.
General.  IBS design involves the coordinated design of all features of the building, integrating the mechanical, electrical, energy, fire protection, architectural, medical planning, structural, and other features into a whole.  All elements are treated simultaneously and with equal weight, with the objective of achieving a building of optimum functionality, appearance, maintainability, sustainability and adaptability to mission change.  



B.
Utility Services Distribution.  IBS design considerations dictate careful consideration of the locations of equipment rooms and the routing of utility feeders in relation to the floor layout design.  The design shall minimize utility distribution "choke points," particularly in above-ceiling spaces, where multiple systems cross or converge resulting in inadequate space for installation, maintenance access, and ventilation of fixtures and equipment.  The length and complexity of utility distribution runs shall be minimized.  Where possible, avoid routing utility feeders through areas that they do not serve, minimizing the impact and complexity of future facility modifications.   



C.  Existing Conditions.  As-built drawings will be made available for the designer’s use by the Air Force, but shall not be relied upon as the sole source of information on existing equipment, systems, structural and architectural features, and other building components.  In order to establish the general accuracy and currency of as-built drawings, and to achieve a degree of familiarity with existing conditions, the designer shall inspect built conditions in the existing hospital, including equipment rooms, crawl spaces, above-ceiling spaces, and utility chases, as applicable, where work may occur in connection with this project.  In addition, hospital technical and maintenance personnel shall be available to assist the A-E in the identification of existing utility services in areas affected by the project.  The A-E shall coordinate with the hospital facility manager to schedule access to existing hospital areas as required for this work.  For any instances in which critical information on existing conditions cannot be obtained from as-built drawings, engineering staff, or by a reasonable level of direct inspection, the A-E shall inform the CENAO Project Manager so that alternate means of information gathering may be considered.



D.
Space for Equipment and Distribution Systems.  Equipment space requirements, whether in equipment rooms, interstitial spaces, above-ceiling spaces, or utility chases, shall be sufficient to provide for installation, O&M, inspection, and ventilation of fixtures and equipment.  For the Fact-Finding Session/Charrette report, estimate the worst-case utility equipment sizes (including distribution elements) as a basis for determining the architectural space requirements in accordance with MIL-HDBK-1191, and present this information in the Design Analysis.  Reconfirm the adequacy of proposed space envelopes with subsequent submittals.  Proof of concept of utility coordination will be required, in accordance with the SRO, in the form of multidisciplinary equipment room plans and cross-sectional elevation sketches of representative congested distribution spaces (above-ceiling, typically) throughout the facility.  



E.  Acoustical Concerns.  Acoustics are a fundamental consideration in medical facility design and require close, and early, coordination between the mechanical, architectural, and structural designers.  Structural and airborne transmitted equipment noise, including duct transmitted (ductborne) and duct breakout noise, may have significant effect on the design of structural and architectural features and must be considered during Concept Design development. Typical problems experienced in prior medical facility designs, to be avoided with this design, have included:



      1)  Insufficient equipment room space to accommodate noise attenuation equipment.



      2)  Insufficient utility routing space, resulting in high velocity or high aspect-ratio

ductwork and consequent noise problems.



      3)  Location of noise-sensitive areas directly beneath or adjacent to equipment spaces

and supply and/or return ductwork to overhead (particularly roof mounted) air handling units.

This includes the location and acoustic treatment of the emergency generator enclosure.



      4)  Insufficient attention to attenuation of duct or partition-transmitted "crosstalk"  

from physician's offices, examination rooms, or toilets, to surrounding spaces.

(Refer to requirements for acoustical analyses in MIL-HDBK-1191 and in other sections of these Design Instructions.)

      F.  Seismic Design Considerations.  The A-E shall be responsible for designing all elements of seismic protection systems required for this facility, and it shall be understood that seismic considerations may apply to the design of equipment and systems of all disciplines, depending upon the level of the seismic threat.  In the event that the seismic criteria for this facility requires seismic bracing for mechanical piping systems subject to thermal expansion movement and related forces, it shall be the A-E’s responsibility to design a system of seismic bracing, consisting of drawings, details, and prescriptive specifications, that simultaneously accommodates the thermal expansion features and performance of the piping.  This may require modification of existing UFGS provisions, and the use of Commonwealth of Virginia or Industry Standards to supplement Government criteria and guidance, as shall be coordinated with CEHNC-MX and CENAO.    



G.  Commissioning.  The design shall provide detailed testing requirements for all equipment and systems provided new or significantly altered under this project.  UFGS contain detailed testing procedures for most equipment and systems, but require editing and augmentation for specific projects such as this, involving large-scale equipment and systems or those made complex by phased decommissioning or expansion requirements.  In addition, the basic UFGS must be edited and/or augmented to provide adequately for integrated operational testing of such inter-dependent systems as Emergency Power/HVAC; Fire Alarm and Control/Emergency Power/HVAC; Emergency Power/Critical Mechanical Equipment, etc.  The A-E shall augment the UFGS or propose new specification sections, as appropriate, to provide for integrated systems testing for the systems and equipment provided in this project design.  These specifications shall provide point-by-point, phase-by-phase, detailed testing protocols and documentation/reporting requirements similar in detail to those provided under UFGS 15951 DDC Control Systems. 



H.  Building Management System (BMS).  The Air Force may require a central BMS with the capability of central, simultaneous, monitoring (and in many cases control), reporting, and alarm, of multi-discipline systems and equipment, including HVAC, plumbing, medical gas, electrical, security, fire alarm, etc.  It shall be the A-E’s responsibility to develop the necessary specifications and details for such an interdisciplinary system, including detailed testing and training requirements for commissioning of the system.

             I.  Construction Phasing.  (Please refer to Section 31.0 CONSTRUCTION PHASING.)

24.0     MECHANICAL DESIGN

     A.  General.  All HVAC, plumbing, gas, and other mechanical systems shall be designed in accordance with the requirements given in MIL-HDBK-1191, Section 08: HEATING, VENTILATING AND AIR CONDITIONING (HVAC) and Section 09: PLUMBING AND MEDICAL GASSES and in other Government and Industry Standards, design regulations, manuals, and guidelines as cited therein or in these Design Instructions.  Applicable TMs, TIs, and ETLs provide supplementary design requirements and guidance.  The ASHRAE Handbooks and Standards, ACGIH Handbook, NFPA Standards, and the National Standard Plumbing Code or International Standard Plumbing Code (according to CENAO guidance) shall provide minimum design standards.  In the event of criteria conflict, MIL-HDBK-1191 shall be considered the ruling criteria.  


     B.
Design Review.  The mechanical design narrative shall describe the design in detail.  All narratives and design calculations shall be included in the Design Analysis with each design submittal to establish the bases of design, and are subject to review by Government engineers.  When calculations are performed by computer programs, it is necessary to provide in the Design Analysis sufficient information on the program to enable reviewers to establish the validity of the calculations.  Information should include a description of the program's methodology, identification of the specific equipment, systems, or processes being treated, identification of all inputs and defaults, identification of all engineering units, and a clear presentation of results. 


     C.  Life Cycle Cost Analysis (LCCA).  Subject to compatibility with the medical mission of the facility and capital cost limitations of the project budget, LCCA shall be the basis of system selection.  LCCA shall be performed for the major cooling, heating, air supply and distribution, and domestic hot water heating systems, and shall include comparison of a reasonable number of alternatives and variations of system and equipment type, capacity, and configuration commonly employed in hospital systems engineering.  Included among "major systems" are:



     1)  Cooling system plant (chiller, district chilled water, etc.), plant equipment

optimization, and water distribution system design (primary-secondary, constant versus variable

flow, etc.).  May include comparison of new plant with expansion of existing.



     2)  Individual main air handling units and air distribution systems.



     3)  Heating system plant, dedicated plant versus district heat, heating media (steam, 

water), plant equipment optimization.  May include comparison of new plant with expansion of existing.



     4)  Steam generation for sterilization and humidification.



     5)  Domestic hot water source generator and storage system.  Analyze the most cost

effective domestic hot water generation and storage system or systems combination.

Prior to executing detailed analyses during the Concept Design development, the A-E shall identify the systems recommended for study, as agreed to by CEHNC-MX, CENAO, and Langley AFB Base Civil Engineering.  Detailed LCCA shall be limited to those system and equipment variants having reasonable possibility of lowest life cycle cost.  LCCA shall be conducted in accordance with requirements in TM 5-802-1, using the most current discount rate and fuel escalation rates.  The A-E is advised to utilize the LCCA computer program LCCID, available at nominal cost from the BLAST Support Office, Urbana IL, telephone 1-800-UNIBLAST.  

          D.  Existing Mechanical Systems.  Any modification, adjustment, re-balancing, or re-testing/certification work required on existing systems, including temporary measures necessary to relocate, maintain, or protect services or equipment, shall be shown and described in detail in the design.  All demolition shall be clearly delineated on separate demolition drawings with points of disconnection shown.  Any necessary modifications to existing mechanical systems shall be detailed with design drawings, drawing notes, and specifications, and the extent and impact of such modifications shall be discussed in the Design Analysis.  The designer shall confirm existing conditions as detailed in Section 23.0 INTEGRATION of BUILDING SYSTEMS (IBS) DESIGN; the designer shall directly inspect all existing conditions in equipment rooms, above-ceiling spaces and utility chases in which work shall occur under this project, except where physical access is reasonably prohibited.  The mechanical design shall include all provisions necessary to prevent the spread of construction dust into occupied areas of the existing hospital.


     E.  Acoustics.  An acoustical analysis of duct-borne, including breakout, and equipment-radiated noise transmission is an essential consideration of mechanical and architectural design.  The Design Analysis shall include noise calculations for both means of transmission.  A preliminary acoustical analysis of the distribution system noise transmission shall be completed during Concept Design development to permit establishment of the space requirements for sound attenuating equipment.  


     F.   Site Utilities.  Site utilities shall be evaluated during Concept Design development, to include identification of existing utility service main (feeder) locations; optimum connection points; capacities; and any necessary upgrade, rerouting or demolition needed to accommodate the requirements of this project.  Requirements for cathodic protection for underground equipment and piping shall be determined based on analyses of soil conditions. 

      
G.
Control System.  Mechanical control systems design, excepting factory packaged equipment controls, shall be based on TM 5-815-3, as applicable, and UFGS 15951, using Direct Digital Control (DDC).  The TM figures are available on CADD from the Corps of Engineers Savannah District, telephone number (912) 652-5318.  If the existing building utilizes a DDC or EMCS control system, seamless compatibility of communication may be required between new or replacement controls and the existing system.   The designer shall confirm requirements and provide appropriate specifications.


     H.
HVAC Design Table.  The Concept Design Submittal/Submittal S4 total air balance summary shall include all rooms.  A sample air balance summary format is shown in (Encl 13).


      I.  Commissioning.  The design shall provide detailed testing requirements for all equipment and systems.  Refer to Section 23.0 INTEGRATIOIN of BUILDING SYSTEMS (IBS) DESIGN for detailed requirements.   


     J.  Water Treatment.  Water treatment requirements and proposed design features shall be based upon a water analysis provided by CENAO or Langley AFB Base Civil Engineering.  Treatment equipment shall be included in the Concept Design development.


     K.  Storm Drainage.  Storm drainage design shall be based on the design storm intensity indicated in the National Standard Plumbing Code or any more accurate or detailed data source   per CENAO instructions.   


     L.
Medical Gases.  Medical gas station outlets for individual rooms and service to equipment shall be in accordance with MIL-HDBK-1191, Appendix A, and as specified by the Air Force.  Appendix A provides only a guideline of the anticipated medical gas outlet requirements; the A-E shall obtain confirmation of requirements from the Air Force. 


     M.  Seismic Protection.  Refer to detailed design requirements in Section 23.0 INTEGRATION of BUILDING SYSTEMS (IBS) DESIGN. 


      N.   Antiterrorism (AT) Design Features.  AT design features shall be coordinated with the mechanical design with consideration given to building air intake and exhaust openings and protection of exterior equipment access entries. 

25.0
ELECTRICAL DESIGN  
A.   General.
 

 1)  Electrical design shall conform to MIL-HDBK-1191, Section 10: ELECTRICAL as clarified by criteria cited in these Design Instructions.  STD DET 40-06-04 and EI 16E500 shall be used where applicable.  Specially selected products to be incorporated into the design and construction shall have been proven reliable, and can show commercial locations of trouble-free service for two years or longer in an environment where the equipment will be installed.


 2)  Provide a note on the drawings legend sheet which states: "No aluminum conductors will be used in the construction of this facility; no aluminum buss will be used in switchboards and panel-boards; and no transformers will have aluminum windings.” 


 3)  Seismic Protection.  Building electrical equipment and distribution systems shall be protected from seismic activity in accordance with the guidance provided in TI 809-4.  The extent of seismic protection shall be a function of the building category, essential or non-essential, and the building location in reference to the seismic map.  Confirm that the drawings and specifications for electrical systems and components are coordinated with other disciplines to ensure structural anchorage, supports, bracing and restraints are adequate for personnel and property protection.  


 4)  Provide a power system commissioning test plan and an electrical work phasing plan. The commissioning test plan shall include the normal and emergency interface requirements Example plans are enclosed (Encl 14).


 5)
 The building power factor shall be greater than 0.90, the phase loads shall be balanced.  Phase loads shall not deviate more than 10 percent between phases.

 B.
 Site Power.


 1)  The A-E shall visit the project site and obtain field design data for all existing exterior electrical systems.  The A-E shall validate project power and criteria requirements and the power source capacity available for the project.  The design narrative shall include but not be limited to considerations for power reliability, available un-obligated capacity, condition of electrical distribution to the project, above and/or below grade obstructions, etc.  Any necessary upgrading of electrical distribution beyond the project scope shall be identified expeditiously in order to avoid affecting project schedule and/or cost. 


 2)
 The hospital substation, distribution lines and equipment shall be able to serve the full design load of the enlarged hospital plus at least 20 percent future load growth.


 3)
 The Air Force plans to move the cooling tower located in front of the emergency generator building so the generator building can be expanded to house the new substation.

 C.
 General Power.

 1)
 Identify any exterior and interior environmental conditions and special requirements that will affect cable, power and electronic equipment selection and application.

       2)
 Provide at least 20 percent future load growth capacity in all new cable and electrical equipment.


 3)
 Fall-of-potential ground testing method shall be used to validate grounding.  Because of the sensitivity of the equipment, it is recommended that the construction contractor coordinate with the Air Force if ground resistance lower than 25 ohms is required (See NFPA 70, Article 250.).  If the 5-ohm communication ground is bonded to the power ground, then the system ground resistance will be 5 ohms or less.


 4)  Provide short-circuit and protective devices coordination studies in accordance with TM 5-811-14.  Selection of protective devices and switchgear for a new electrical system shall be based on a short-circuit protective device coordination analysis.  All protective devices shall be properly coordinated to provide selective tripping.  Do not provide series rated equipment.  The coordination study shall be done using a manufacturer's actual fuse and breaker curves on full size log-log paper similar to K&E 48 5258, not as a computer program.  Show methodology of computations. 


       5)  The tie breaker of double-ended substations shall be identical to, and interchangeable with, the main feeder breakers at both ends of the substation.

                  6)
 Where sprinklers are used in high voltage and emergency power equipment rooms, the equipment shall be housed in enclosures that preclude water from the sprinklers from entering the equipment (NEMA 4 enclosure).


 7)
 All metering shall read and indicate true Root Mean Square values.


 8)  ETL 1110-3-412 shall be used in the selection and application of transformers and dielectrics. The windings of all new transformers shall be copper. 


 9)  Each LAN workstation outlet shall be provided with an additional well-defined adjacent duplex receptacle on an independent single phase (20 ampere, 120 volt) circuit having not more than four duplex receptacles and a non-shared neutral.  Where a 20 ampere, 120 volt receptacle is incorporated in the same metal box with a television or LAN outlet, a partitioned metal box with separate power and signal conduits shall be provided.


10)  Provide independent circuits for fax and copy equipment and laser printers. Coordinate locations with Air Force.


11)
 Receptacles in crawlspaces and shops shall have GFCI protection. 


12)
 Provide at least 25 percent spare spaces and 20 percent future load growth capacity in each panel-board, switchboard and switchgear. 


13)
 Evaluate the need for emergency power and identify the requirements with the Fact-Finding Session/Charrette report.  If emergency power is required, provide diesel engine generator sets and isolation-bypass switch features for all automatic transfer switches unless otherwise directed.  The alternate power system shall be designed and installed as a separately derived power system using a 4 pole Automatic Transfer Switch (ATS) for 4 wire systems.  The design shall include the Life Safety Branch, Critical Branch, and Equipment Branch load prioritization schedules which will set the sequence that the automatic (with manual overrides) load shedding and shifting controller will manage for the emergency power system.  The site testing paragraph in the specifications shall be modified to incorporate the normal and emergency system operational test that will include the operational load and sequence testing of the prioritization controller. 



14)
 Incorporate the following criteria into the ATS and bypass isolation switch requirements (UFGS 16410):   


 a)  Provide a laboratory testing paragraph. It shall read: “ATS and BYPASS/ISOLATION SWITCH (BP/IS), TESTING.  Laboratory testing will be conducted on the ATS and BP/IS to be supplied for this facility, or shall have been completed on a previous, randomly selected standard production ATS and BP/IS unit having the same model and capacity as the ATS and BP/IS specified. The overload, endurance, and temperature test shall be conducted in the following specified sequence:

                               (1)  General

                               (2)  Normal Operation

                               (3)  Over-voltage

                               (4)  Overload

                               (5)  Endurance

                               (6)  Temperature Rise

                               (7)  Dielectric Voltage – Withstand

                               (8)  Contact Opening

                               (9)  Dielectric Voltage – Withstand (Repeated)

                             (10)  Withstand

                             (11)  Instrumentation and Calibration of High Capacity

                             (12)  Closing

                             (13)  Dielectric Voltage – Withstand  (Repeated)

                             (14)  Strength of Insulating Base and Support



 b) The ATS shall have viewing ports to inspect the contacts without disassembly of the ATS [Per NFPA-110, Table A-6.3.1(a), Item 6(g)].



 c) The operating handles shall be externally operated and designed and constructed not to stop in an intermediate or neutral position during operation, but shall permit load by-pass and transfer switch isolation in no more than two manual operations which can be performed by one person in five seconds or less. The transfer speed shall be independent of the operational speed of the switch handle or handles.



 d)  All ATS and BP/IS switches shall be of draw-out construction and in separate NEMA rated enclosures.

    
15)
 All new electrical rooms shall be stacked from floor-to-floor for ease of construction and reduction of construction cost.  


16)  Validate nonlinear load requirements, incorporate these into the sizing of all electrical equipment and conductors, and identify the multiplier for equipment and building wire size.  Drawings shall indicate which circuits will serve nonlinear loads such as electronic and computer equipment.  Provide larger or multiple neutrals to accommodate the resulting harmonic currents.  


17)
 For those areas with a high nonlinear load, "K" factor rated transformers are required.  Provide a transformer schedule that identifies the "K" factor, primary and secondary voltage, and kva ratings.


18)  Power circuits serving workstations shall be sized to accommodate personal computer equipment at each workstation.  Drawings shall indicate which circuits will serve nonlinear loads such as electronic and computer equipment.  Provide larger or multiple neutrals to accommodate the resulting harmonic currents (ETL 1110-3-403).  UPS or other power conditioning equipment will be procured along with the computer or process equipment requiring no break or conditioned power. 


19)
 Provide a motor schedule that identifies the load, voltage, horsepower, full load current and Service Factor (SF). The SF should be not less than 1.15 for motors that are accessible for repair and/or replacement.


20)
 The diesel engine generator sets shall not be sized to carry the total hospital AC load, but only the critical areas defined in the mechanical design.  When two or more generators are used in parallel, each generator shall have the capacity to serve the Life Safety and Critical Branch loads. The loading during monthly testing shall be adequate to preclude wet stacking.

D.
Lightning.  Perform a lightning risk assessment per NFPA-780, Appendix I and TM 5-811-3. The structure category for this "Type of Structure" index is considered to be a hospital building.  If a lightning protection system is required, the system shall be a UL Master Labeled system.

E.
Lighting.

1)
General.




a)  Electrical design shall conform to MIL-HDBK-1191 as clarified by criteria cited therein.  STD DET 40-06-04, EI 16E500 and Medical Design Guide Plates shall be used where applicable.  Specially selected design products shall have been proven reliable, primarily as shown by successful commercial service.




b)  Lighting intensity Lux (foot-candle) levels shall be in compliance with MIL-HDBK-1191, Appendix A as modified by appropriate ETLs and with general guidance provided by the Illumination Engineering Society (IES) Lighting Handbook. The light Lux (foot-candle) levels for exterior areas not listed in MIL-HDBK-1191 or STD DET 40-06-04 shall be in accordance with the IES Lighting Handbook.


 
2)
Interior Lighting System.




a)  Illumination should be provided with fluorescent luminaries.  Incandescent and High Intensity Discharge (HID) fixtures may be used in special areas or for architectural design reasons.  STD DET 40-06-04 should be used to the extent possible.  Where STD DET 40-06-04 does not provide the desired fixture type, commercial standard fixtures and custom light fixtures may be used.  Provide a standard fixture guide plate in the contract documents for all fixtures used.  




b)  Fluorescent lamps should be F32T8, cool white equivalent for administrative and classroom areas, 32 watts energy saving types with a temperature of 4,100K and a minimum Color Rendition Index (CRI) of 82.  Color improved fluorescent lamps shall be used in required areas to provide enhanced color rendering and high efficiency with a temperature of 5,000K and a CRI of 80 or better.  For areas where electronic ballasts are a concern (OR, LDRP, etc.), and electromagnetic ballasts are used, fluorescent lamps shall be color improved with a temperature of 5,000K and a CRI of 90.




c)  HID lamps shall be high pressure sodium with dual re-strike elements.


d)  Lighting fixtures are generally rated for 277 volt operation except certain incandescent lighting fixtures that are rated for 120 volt operation.


e)  Fluorescent ballasts shall be the high power factor electronic energy saver types.  The inverter frequency shall be at the level and frequency range so as not to interfere with operations, calibration of equipment and communications.  The nonlinear load generated by the switch-mode power supply shall not exceed 10 percent of the fundamental current.  See ETL 1110-3-441.


f)  Energy efficient design considerations shall include use of efficient lamps and luminaries, automatic lighting control, and other alternatives that meet the reliability, durability, and maintainability requirements of the mission.  Utility areas may use low cost low efficiency lighting where justified by low usage and by some automatic shut-off such as door switches.  Natural day-lighting should be used where feasible and economical.  (See Section 22.0 ENERGY CONSCIOUS DESIGN.)  Electronic ballasts are not recommended where the ambient temperature for any reason could exceed 104 degrees F.




g)  Life safety egress illumination shall include 25 percent of corridor and 50 percent of stairway illumination, plus 25 percent of assembly areas such as conference rooms/classrooms.


h)  Where Light Emitting Diode (LED) exit signs are used and they shall conform to the performance requirements of ETL 1110-3-432.  No general illumination ceiling light fixtures shall be located in a manner that cause exit signs to bloom out under smoke conditions.


i)   Light fixture lenses made of plastic shall be virgin acrylic.


j)   If recessed light fixtures are used, they shall be supported from the structure. Include a typical support detail on the drawings. 


k)  All electrical, communication and mechanical rooms shall have emergency lighting.  The normal illumination level will be 300 Lux (30 foot-candles) in work areas (electrical and mechanical rooms), 500 Lux (50 foot-candles) in communication rooms and 100 Lux (10 foot-candles) in non-work areas. Utility tunnels shall be illuminated to 10 Lux  (1 foot-candle).



l)   All High Pressure Sodium (HPS) lamps shall have dual re-strike elements.


3)  Interior Lighting Fixture Types.

a)  General offices, service corridors and general purpose areas shall typically have 2-by-4 foot recessed fluorescent troffers with virgin acrylic prismatic lenses and two to four lamps per fixture.

b)  Offices, laboratories and areas with numerous Personal Computer (PC) workstations and/or video display units shall have low glare and low brightness type luminaries to reduce reflected images on the PC screens and to improve visual comfort.

c)  Small storage rooms, mechanical rooms, electrical rooms and communication rooms shall have 1-by-4 foot surface or pendant mounted fluorescent luminaries with wrap-around virgin acrylic lenses and two lamps per fixture.

d)  Where LED exit fixtures are used, they shall meet MIL-HDBK-1191 performance criteria.  

e)  HID luminaries shall be used in areas with high ceilings and open construction.

f)  Conference rooms and/or classrooms shall be provided with multi-level lighting consisting of 2-by-4 foot recessed fluorescent fixtures and recessed incandescent down lights controlled by dimmer switches.


4)   Interior Controls.

a)  Switching of light fixtures in rooms shall typically consist of a single on-off switch located adjacent to the room entrance that controls all general room lighting.

b)  Multiple switching shall be provided in large rooms and areas to allow switching of individual zones or areas.  Each zone shall be provided with a separate switch.

c)  Multiple switching shall also be provided for light fixtures with two ballasts.  One switch shall control the outer lamps and the other switch shall control the inner lamps.

d)  Separate dimmer controls shall be provided for rooms with dimming ballasts or incandescent fixtures that are required to be dimmed.

e)  Timer switches shall be provided in rooms with infrequent use such as janitor closets, equipment storage rooms and public toilets.

f)  Special areas such as entries and lobbies shall be switched through lighting control panels.  Photoelectric control units shall switch the lights off when daylight is sufficient to illuminate the space.  Lighting control panels shall also interfaced with the Building Management System (BMS) for programmed time control or override of the photoelectric control.

            g)  Split switching shall be required in all examination rooms and provider offices.


5)
Exterior Lighting Systems.

a)  Exterior lighting shall be provided for the safety of staff and visitors.  If required, lighting fixtures shall be provided along the site roadways, along pedestrian walkways, and in parking lots.  Site lighting feeders shall be routed underground and the fixtures shall match existing and/or Langley AFB standard fixtures.

b)  If “Emergency” department designation signs are required in this project, they shall be internally illuminated.



c)
Where exterior lighting is required for personnel and facility security, the need for emergency power backup shall be evaluated and need identified.


6)
Exterior Illumination Levels.

a)  Site illumination levels shall be in accordance with the recommended levels of the IES Lighting Handbook for the various types of roadways and areas.


7)
Exterior Lighting Fixtures Types.

a)  Roadways, parking lots and walkway illumination shall be provided by pole mounted fixtures with HPS lamps to match existing and/or Langley AFB standard fixtures.  Lamps with dual re-strike elements shall be provided for safety concerns.

b)  Wall mounted fixtures with HPS lamps shall be located at each ground level entry/exit door to provide egress lighting to the walkways for security or safety purposes only.  Accent lighting is not permitted.

 
8)  Exterior Controls.  Exterior lighting shall be switched through a number of site lighting control panels located in geographical areas of the site.  Photoelectric control units shall switch lights on at dusk and off when daylight is sufficient for illumination.  The lighting control panel/panels shall also be interfaced with the Building Management System (BMS) for programmed time control or override of the photoelectric controls for special events or testing.

F.
Cathodic Protection.  Cathodic protection for fire protection, water, gas force mains 

and miscellaneous metal shall be provided.

26.0
COMMUNICATIONS DESIGN

A.  Except as listed herein, communications systems shall be designed in accordance with MIL-HDBK-1191, Section 11: COMMUNICATIONS; ANSI/EIA/TIA 758, 568B, 569A, and 606; and the LAN Guide.  

           B.  Design Analysis.  The Medical Telecommunications Consultant (MTC) shall insure that all of the communication systems are described in great detail in the Design Analysis.  The Design Analysis shall also serve as a document for the design history of the communications systems.  This effort shall begin with the first design submittal and the systems descriptions shall continue to be elaborated/expanded through all subsequent design submittals.  The Design Analysis shall document all design directives given to the MTC as well as all major decisions by the MTC regarding the design of the communications systems.  Particular attention shall be given to this area to ensure the Design Analysis provides a complete detailed narrative on the scope, equipment, function, operation and design history of each system.  The Design Analysis shall serve as the basic document against which the design shown on the Drawings and in the Specifications is checked.  The MTC shall first ensure the Design Analysis is accurate and then shall coordinate the Drawings and Specifications with this document.      

          C.  Medical Telecommunications Consultant (MTC).  The A-E shall ensure that the MTC is used for all of the communications systems design.  The MTC shall coordinate all aspects of the communications systems design with the other disciplines and shall participate in the development of the cost estimates.  The MTC shall design all of the communications systems in lieu of involvement with only selected systems.  The MTC shall develop the drawings and specifications for the final construction documents.          

D.  Cost Estimates.  The MTC shall ensure the initial cost estimates include cost data for all of the communications systems.  Backup data shall be in sufficient detail to allow for a complete review of the summary figures provided.

            E. Telephone System.  

   (1)  The MTC shall perform an investigation of the existing telephone switching system for expansion capacity to serve the new and altered facilities.  The investigation shall also verify the capability of the existing outside plant copper and fiber optic cables and manhole and duct-bank distribution system to support the project.  Any required expansion shall be identified.  The study shall propose a solution for providing telephone-switching service for the project.  

   (2)  Results of the investigation shall be included in the Design Analysis and shall include data on the telephone switch proposed to provide service.  This shall include manufacturer, model, capacity, software load and whether the installed hardware and software has sufficient capacity to support the project.  All required hardware and software expansion work shall be identified and cost data shall be included in the Design Analysis and the project estimate.  Any required telephone switching system expansion work that will not be included in the construction contract will be done under a separate GFGI contract.  Final design shall be coordinated with the Langley AFB communications staff to assure that any and all ongoing and or scheduled work at the installation will not adversely impact the level of service required for this project. 

            F.  Installation-wide Area Network.  The MTC shall investigate the existing installation- wide area network connection and determine its capacity to serve the new and altered areas.  A proposed solution shall be discussed in the Design Analysis and include all cost data for any outside plant work that may be required.  This shall include the location of the nearest connection electronics and the cable path required for the connection.  The required media and any in-place assets that may be used by the project to achieve the connection shall be identified.  

            G.  Premises Distribution System (PDS).  The MTC shall design the PDS for this facility. The PDS shall consist of cable, outlets, terminal blocks, backboards and patch panels for voice and data networks.  The PDS shall include both copper and fiber optic cables.  The outlet at each workstation shall include connectors for both voice and data terminals.  The voice and data connections shall be identical and interchangeable in all aspects.  One four pair Category 5e rated or higher UTP cable shall serve every voice and or data outlet; the A-E shall investigate and report the relative technological and economical merits, or disadvantages, of utilization of category 6 rated cables in lieu of 5e.  The cable shall be terminated in the communications closet on 110 blocks on the back of patch panels.  All connections shall be rated Category 5e or higher.  All fiber optic data cables shall be terminated on patch panels in the communications closets.   The fiber optic data backbone shall consist of 24 strands of 50 micron multimode fiber and 12 strands of single mode fiber connecting all communications closets together.  The MTC shall insure that all UTP outlet jacks and terminal blocks are rated at the same category or higher as the connected cable.  Fiber optic cable shall be used to connect all of the communications closets and the service entrance room to the computer room using a star-wiring pattern.  Fiber optic cable shall be used to connect the facility to the installation-wide data network.  Voice backbone cable shall be category 3 rated and shall be terminated on rack mounted insulation displacement connectors.  Voice cross connects shall be accomplished using patch cords with an RJ 45 eight pin connector on one end connected to the rack mounted voice patch panel and the other end punched down on the rack mounted insulation displacement connectors.

            H.  Public Address (PA) and Paging System.  A PA system shall be provided for the new and renovated areas of the facility. The MTC shall investigate any existing system for expansion and modification to serve the new and renovated areas.  The results of the investigation shall be included in the Design Analysis.  The A-E shall report their plan for providing PA service to the new and renovated areas integrated with the rest of the existing facility.  The system shall be a zoned with zoning based on functional areas.  It shall include an ALL CALL function for the entire facility to include existing, new and altered areas.  It shall include background music capability, if desired by the Air Force, furnished from an FM radio and/or a dual cassette tape player and/or a CD changer.  Paging input source shall be from a microphone, if desired by the Air Force, and dial access from facility telephones.  Zone selection and telephone interface equipment shall be part of the PA system vice the telephone system and use of trunk access circuits is recommended.

            I.  Nurse Call Systems.  The total design of the Tone Visual Nurse Call (TVNC) and Audio Visual Nurse Call (AVNC) Systems shall be by the MTC in accordance with MIL-HDBK-1191.  The TVNC and AVNC Systems shall be addressed separately in the Design Analysis, Drawings and Specifications.  The design will include drawings and specifications for the construction contract.  

            J.  Intercom System.  All intercom requirements shall be provided via the telephone system. The only exceptions to this are the dedicated intercoms in therapy and play rooms that include observation rooms with one-way glass viewing windows.  

            K.  Duress System.  Infrastructure support for a Duress Alarm System, if required by the using service shall be provided.  This system shall consist of outlet boxes with blank cover plates, and conduit to cable trays with pull wires.  The specific requirements for the Duress System shall be as directed by the Air Force.  The MTC shall design the conduit and back box system based on actual sensor types required to meet user needs.
            L.   Radio Paging System.  The MTC shall investigate any existing radio page system.  All new and renovated areas must be provided 100 percent coverage by any existing radio page system.  The MTC shall show in the DA that 100 percent coverage shall be provided.  This may require additions or modifications to an existing system or the installation of a repeater system to assure complete coverage.  If there is no existing customer owned radio page equipment then no work is necessary.      

            M.  Entertainment and Training Television (ETTV) System.  The MTC shall investigate the existing EETV system in the facility for expansion to the new and renovated areas. The investigation shall include the signal source, signal level, system ownership, and head end design.  The MTC shall based on the results of the investigation propose a plan for extending the existing systems to the new and renovated areas.  The investigation shall also include the proposed method for providing educational programming.  Each conference room shall have TV outlets that are set up with means for connecting external sources (VCR, DVD etc.) to the television sets.  

            N.  Clocks.  Central clock systems will not be provided.

            O.  Central Dictation.  The MTC shall include in the design documents all necessary support to install a GFGI Central Dictation System if required by the using service.  

            P.  Access Control System.  The MTC shall investigate to determine if there is an existing door access control system in the facility.  The MTC shall coordinate with the Air Force to determine if a door access control system is to be provided in the new and renovated areas.  The MTC shall report, if desired by the using service, the proposed means of providing a door access system.  This could be a new system or an expansion of an existing system.  Close coordination with the Air Force on specific interior and exterior doors and interior areas to be controlled will be required.  Associated door hardware latching and position sensor requirements shall be coordinated by the MTC with the A-E architectural designer.    

             Q.  Infant Security System.  An Infant Security System is required if this project involves any areas primarily designed for infant care.  The MTC shall coordinate with PFD to determine the need for an Infant Security System.  If this system is required then the MTC shall complete the required design document in accordance with the requirements of MIL-HDBK-1191.  

     
 R. Intrusion Detection System (IDS).   A system of empty conduit and back-boxes will be designed to support the installation of an IDS.  The MTC shall investigate the existing Langley AFB alarm and detection system and ensure that a tie-in point will be provided to the installation IDS.  The MTC shall coordinate with HFO-ER to determine the areas to be protected.  The MTC shall ensure that appropriate utility support and space are provided to support the GFGI IDS.  

             S. EMS Radio System.  The MTC shall investigate and determine if this project will require the relocation of existing EMS radios or the installation of new EMS radios.  If EMS radio work is required then the MTC shall provide a design to include all necessary utility support, cable pathways, antennae mounting and physical space for a GFGI EMS radio system.    

             T.  EMS Recorder System.  The MTC shall investigate and determine if this project will require the relocation or new installation of a GFGI EMS Recorder System.  Study the existing EMS Recorder System for relocation to the new facility.  If EMS recorder system work is required, the MTC shall provide a design to include all necessary utility support, cable pathways, and physical space for a GFGI EMS recorder system.  

             U.  Physiological Monitoring System.  An empty conduit and back-box system with pull wires shall be provided for the installation of a GFGI Physiological Monitoring system in accordance with MIL-HDBK-1191.   The MTC shall determine if this system is required by coordinating the requirements in MIL-HDBK-1191 with the PFD.

             V.  Closed Circuit Television (CCTV).  A system of empty conduit and back-boxes shall be provided for a future GFGI CCTV system if desired by the Air Force.  The MTC shall coordinate locations to be monitored with HFO-ER.  The system is to include space allocation for monitoring or, if the system is to be monitored at a remote location, connection media is to be reserved.  All utility support is to be provided as part of the project.    

             W.  Radio Antennae System.  The MTC shall investigate the use of portable radios by installation personnel inside the new and altered areas of the facility.  A means of providing 100 percent coverage for these radio systems shall be provided to ensure that they will be able to communicate with each other both inside the facility and with their network outside the facility.  The MTC shall propose a solution early on in the Design Analysis to provide this service, if required, by the Air Force.  This system shall be coordinated with the radio page system if the frequencies allow the use of a single system.  

             X.  Cable Trays.  Cable trays shall be furnished as the primary wire-way for the communications systems in any IBS area.  Cable trays shall be trough type per NEMA VE-1 and sized for maximum 40 percent fill.  Spacers shall be provided in all cable trays to separate the different types and functions of cable.  Conduits shall connect the individual communications outlets to the cable trays.  An efficient method of collecting these conduits and penetrating any walk-on deck shall be designed.  The use of J-hooks or similar means of cable support is not allowed.  All installed cable shall be in either conduit or cable tray.

             Y. Communications Rooms.  Design of these spaces shall be per ANSI/EIA/TIA 569A.  The quantity and size of communications rooms shall meet the requirements of ANSI/TIA/EIA 569A.  If there is a discrepancy between the PFD and the ANSI/TIA/EIA 569A requirements then the ANSI/TIA/EIA 569A requirements shall take precedence.  The rooms will be used to install all of the equipment and wiring terminations for the PDS and the GFGI equipment and racks for the LAN data systems.  Minimum size of the closets shall be 100 square feet.  The minimum dimension for any wall shall be eight feet.  The MTC and A-E shall pay particular close attention to the requirements in ANSI/EIA/TIA 569A for utility support, finishes and restrictions on the use of the spaces by other utilities.  Centrally locate the closets in the areas that they serve and stack them vertically in a multi-story facility.  

              Z.  Letter Of Intent.    Refer to Section 4.0 MANAGEMENT PLANS for the requirement for documentation of communications system roles and responsibilities of the participant government agencies and offices.  

27.0

TRANSPORTATION SYSTEMS DESIGN 

Transportation systems design for people, materials and equipment shall be in accordance with MIL-HDBK-1191, Section 17: TRANSPORTATION AND MATERIALS HANDLING SYSTEMS, applicable criteria and Air Force guidance. 

28.0

WASTE MANAGEMENT DESIGN 

Waste management and disposal design shall be in accordance with MIL-HDBK-1191, Section 18: WASTE MANAGEMENT, applicable criteria and Air Force guidance. 

29.0

CONSTRUCTIBILITY DESIGN
The project shall be designed to take into consideration site conditions and restrictions, site access, staging areas, local labor skills and materials availability, unique local construction practices, etc.

30.0

MAINTAINABILITY DESIGN

The A-E shall consider design features and finishes that will not require frequent, unusual or expensive maintenance.  

31.0
    CONSTRUCTION PHASING


 A.  This project requires Construction Phasing Plans and Specifications to clearly convey the sequencing of construction work in conjunction with the continuing operation of the hospital during the construction period.  The A-E shall establish with the Air Force, including hospital staff, during the Concept Design development, those medical and support functions that must continue in operation during construction and shall develop a design to phase the construction such that interference with these functions is minimized.  Refer to Paragraph 11.0 Q. Protection of Medical Functions for continuing operations considerations.  The final Construction Phasing Plans and Specifications shall take into consideration all aspects of the construction work from site mobilization through final commissioning and user training, define the nature and sequence of work activities under each phase or sub-phase and by discipline, and incorporate the necessary user moving/transition time periods, all leading to the determination of an overall time duration for the construction of this project.      
 B.  The A-E shall provide detailed Construction Phasing Plans that define construction progress phase-by-phase in order to permit continuous coordination of construction with ongoing medical functions and the overall project time-line.  The plans shall include instructions, schedules, time-activity charts, details and/or other graphic aids as necessary to clearly communicate the scope, location and sequence of work.  The plans shall address each individually identifiable work item, including all required lead-in, preparatory and commissioning activities and shall each show one complete construction phase.  Any modification, adjustment, re-balancing or re-testing/certification work required on existing features, equipment or systems (including temporary measures necessary to relocate, maintain or protect services or equipment) must be shown and described in detail. 

            C.  The A-E shall provide detailed Construction Phasing Specifications that address work coordination (vacating areas, start-ups, working hours, completion); facility operation issues and needs (noise levels, equipment and systems accessibility, ingress/egress maintenance, distribution system interim alteration); user requirements (ongoing medical functions, utility outages, system operation interruptions, temporary services, moving/transition times); general balancing and testing requirements; specific instructions (remove relocate, replace, rebuild); dust control measures for air distribution systems; and standardized definitions. 

            D.  The A-E shall thoroughly coordinate all Construction Phasing requirements with the as-built conditions of the existing hospital.


       E.  Early and continuous Air Force, including hospital staff, involvement in the development of Construction Phasing Plans and Specifications is essential to ensure that a mutually acceptable design is arrived at prior to the award of a construction contract.  The intent is efficient contract execution within the requirements and constraints of the Langley AFB Hospital.


32.0

SPECIFICATIONS

A.  Outline specifications are required with the Concept Design Submittal/Submittal S4.

A format for outline specifications is enclosed for reference (Encl 15).  Final design/construction document technical specifications shall be prepared from the UFGS, or other guide specification source if UFGS are not applicable, in accordance with CENAO instructions.




B.  UFGS have resulted from an on-going joint service effort to create unified specifications for military construction.  Completed unified specification sections have 5-digit identification numbers. These are the preferred sections to be used.  Sections that are not fully coordinated among the services have letter designations after the 5-digit numbers.  The preferred sections to be used from this group are the sections with the letter designation "A" for U.S. Army Corps of Engineers.

33.0

COST ENGINEERING
A.  Cost Engineering shall be in accordance with procedures described in

MIL-HDBK-1191.

B.  The A-E shall provide a cost estimate and a simulated DD Form 1391 (front page), with as-designed data and costs, for comparison with the official DD Form 1391, with Submittal S2 and the Concept Design Submittal/Submittal S4.  The cost of providing as-built drawings shall be included in the cost estimates.

C.  CENAO will review and validate the cost estimate for Submittal S2 and the Concept Design Submittal/Submittal S4 and prepare or update, or have the A-E prepare or update, an ENG Form 3086 based on each cost estimate.  The CENAO validated cost estimate should be available at the start of each review conference to ensure that the project is within the budgeted amount and/or to identify any scope or cost problems.  The validated cost estimate for the Concept Design Submittal/Submittal S4 will be included with the presentation of this submittal to TMA-DMFO.  This cost estimate will be used by TMA-DMFO for inclusion of this project in the given fiscal year program and, as such, will be the overall budgeted amount for the construction of the project.  ("This is the one we have to live with.")

 D.  All cost issues must be resolved prior to presentation of the Concept Design Submittal/Submittal S4 to TMA-DMFO.

 E.  The A-E may include with any design submittal a narrative discussing any issues or other matters having a significant impact on the cost estimate. 

 F.  Cost Engineering documentation shall be in a separate volume of each design submittal.  

34.0    ENCLOSURE INDEX 
Enclosure  1
Design Authorization 02-C-09, Revision 1.

Enclosure  2
DD Form 1391.

Enclosure  3    Programs For Design (PFD). 

Enclosure  4    Requirements Addendum to Design Analysis (DA).

Enclosure  5
Submittal Requirements Outline (SRO).

Enclosure  6    Submittal Distribution Matrix (SDM).


Enclosure  7
Design Submittal Check Lists.

Enclosure  8    Project Schedule.


Enclosure  9    UFC 4-010-01, DoD Minimum Antiterrorism Standards For Buildings.
 

Enclosure 10   Equipment and Casework Schedule format.

Enclosure 11   Equipment Data sheet format.  

Enclosure 12   Figure 17-4, DEB annual energy projection, and Figure 17-5, TDEB annual                                 energy projection.

Enclosure 13   Table 17-4, HVAC design analysis table format.

Enclosure 14    Example power systems commissioning test plans.

Enclosure 15    Outline Specifications.

                                       End PART II - DESIGN REQUIREMENTS
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