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Use of the copyrighted material apart from this UFC must have the permnssnon of the -

UNIFIED FACILITIES CRITERIA (UFC)F |

UFC 1-200-01

31 JULY 2002

.

DESIGN GENERAL BUILDING«REQUIREMENTS -

copyright holder.

 U.S. ARMY CORPS OF ENGINEERS

NAVAL FACILITIES ENGINEERING COMMAND (Preparmg Actlwty)

'AIR FORCE CIVIL ENGINEER SUPPORT AGENCY
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NEW FUEL SYSTEMS MAINTENANCE DOCK . ELM179
DACAB85-02-R-0009, AMENDMENT R0012
, 31 JULY 2002
FOREWORD -

The Unified Facilities Criteria (UFC) system as prescribed by MIL-STD. 3007 provrdes planning,
design, construction, sustainment, restoration, and modernization criteria, and applies to the
Military Departments, the Defense Agencies, and the DoD Field Activities in accordance with

. USD(AT&L) Memorandum dated 29 May 2002. UFC wrll be used for all serwce projects and
work for other customers where appropnate :

__UFC are living documents and will be penodrcally revrewed updated and made avarlable to

* users as partof the Services’ responsibility for providing technical criteria for military . .
construction. Headguarters, U.S. Army Corps of Engineers (HQUSACE), Naval Facilities.
Engmeenng Command (NAVFAC), and Air Force Civil Engineer Support Agency (AFCESA) are
respons:ble for administration of the UFC system. Defense agencies should contact the :
preparing service for document lnterpretatlon and |mprovements Technical content of UFCis
the responsibility of the cognizant DoD worklng group. Recommended changes with supporting-
rationale should be sent to the respectlve service proponent office by the following electronic.
form: Criteria Change Request (CCRY). The form is also accessible from the lntemet sutes listed
below. .

UFC are effective upon rssuance UFC are dlstnbuted onty in electromc medla from the
followmg sources: : :

Unified Fagilities Criteria (UFC) tndex _Ltp/165 204.17. 188//report/doc ufc. Jlﬂ

USACE TECHINFO Intemet site http: .
NAVFAC Engineering Innovation and Cntena Oﬂice lntemet site hifpcriterial
Construction Criteria Base (CCB) system maintained by the National Institute of Building
Sciences at lntemet site MMMM

o © @

Hard copres of UFC pnnted from electromc medla should be checked against the current
electronic version prior to use to ensure that they are current.

AUTHORlZED BY:

Dwight A Beranek, PE. -

Chief, Eng‘neenng and Construction Dwrsmn , of Engi

US. Amy Corps of Engineers Naval Facilities Engln enng Command-
ﬁ@h(uhl HyQUSO— /M -

Kathleen 1 Fergusong®P .E. - " Frank Lane

Deputy Civil Engineer : Directorof Analysis & Investment

Deputy Chief of Staff, Installations & LOngUCS Deputy Under Secretaryof Defense

Departmentof theAr Force for Installations and Environment

Departmentof Defense

APPENDIX 2 Page 3




I
NEW FUEL SYSTEMS MAINTENANCE DOCK ELM179
DACAB5-02-R-0009, AMENDMENT R(0012

UFC 1-200-01
, o 31 JULY 2002
INTRODUCTION . «)
11 PURPOSE Thls UFC provrdes guidance for the use of model burldtng i
codes for desrgn and constructron of Department of Defense (DOD) facumes '

1-2 AUTHORITY Pubhc Law 104-1 1 3 Natronal Technology Transfer and I
Advancement Act of 1995, requires Federal use of private sector consensus standards

~ wherever practicable. . The goal of the law is to reduce reliance on Federal standards' by '
using industry standards when there is ‘potential to simplify: contracting;’ mcrease '
tlmellness and cost effectrveness and promote the safety and welfare of users

-3 POLICY ModeI burIdlng codes must be used as a basrs of fut ire:
development of cntena standards and gurde specrr cations by aII DOD components
This UFC will be revised to address new and’ updated industry standards : asthey = .
become available. ' It is DOD, pohcy to select the best model code provrsrons and '
industry standards for military use.

-4 IMPLEMENTATION Thls UFC is effectlve rmmedlately

1-5 STRUCTURE OF THE UFC. This UFC references IBC 2000 and other
- government and nongovernment standards and criteria. Paragraph 1:6 provides
modifications to IBC 2000 and is structured around its format. The IBC has 35 chapters
- and 10 appendices that contain both technical and administrative provisions.  The g
administrative. portions of the code are not applicable to the military construction
process. Technlcal portions of the code are appllcable as modified. herem

1-6 MODIFICATIONS The IBC 2000 provrsrons are dxrected toward publlc
health, safety, and general welfare, and represent minimum standards that must be met
by the private-sector construction industry. The use of industry standards for DOD’
projects is intended to promote communication in the marketplace, improve competition,
and result in cost savings. However, the military often requires higher standards to
achieve more stringent life-cycle performance, or to construct facilities that do not exist
in the private sector. ‘Modifications to the model code provisions contained herein are
"based upon those unique military requirements. In the case of conflicts between the
model code and mrhtary criteria, use mllrtary requrrements

1-6.1 Fire Protection and Llfe Safety For fire protectron and I|fe safety
requirements, refer to *MIL-HDBK-1 0080 Frre Protectron for Facrlltres Engmeenng,
Design and Constructron ‘

1-6.2 Chapter1 ADMINISTRATION Delete.

1-6.3 Chapter 2- DEFINITIONS Definitions apply to terms used in the model
codes and are not intended to replace definitions and terms in military documents.

- 1-64 Chapter 3 - USE AND OCCUPANCY CLASSIFICATION. Use Chapter 3
and *MIL-HDBK-1008/C. '

1-1
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NEW FUEL SYSTEMS MAINTENANCE DOCK

DACAB5-

02-R-0009, AMENDMENT R0O012
Ury 1-20u-ut
' 31 JULY 2002
1-6.5 Chapter 4- SPECIAL DETAILED REQUIREMENTS BASED ON USE
AND OCCUPANCY. Delete Sections 412.1, 412.2, 414 and 415. Refer to applicable
DOD and individual military service standards '

1-6.6 : Chapter 5 - GENERAL BUILDING HEIGHTS AND AREAS. Refer to

*MIL-HDBK-1008/C for limitations on the use of Table 503. In Section 506.3, the area“
limitations in Table 503 may be increased by 300 percent for Air Force facilities when an
approved automatic sprinkler system is installed, regardless of building hexght

1-6. 7 Chapter 6 — TYPES OF CONSTRUCTION. Use this chapter

1-68 - Chapter 7~ FIRE-RESISTANCE-RATED CONSTRUCTION. Use this
chapter. ' S ‘ _
1-69  Chapter 8 - INTERIOR FINISHES. Use Chapter 8 and *MIL-HDBK-
1008/C. - o

1-6.10 . Chapter 9 — FIRE PROTECTION SYSTEMS. Use *MIL-HDBK-1008/C.
1-6.11°  Chapter 10 - MEANS OF EGRESS. Use *MIL-HDBK-1008/C.

1-6.12 Chapter 11 - ACCESSIBILITY. Delete Chapter 11 and use the Uniform

Federal Accessibility Standards (UFAS) and the Americans with Dlsabllltles Act

. Accessibility Guidelines for Buildings and Facilities (ADAAG).

1-6.13 Chapter 12 - INTERIOR' ENVIRONMENT.

- 1-6.13.1 Paragraph 1202.2.1. Delete the last sentence and substitute .
“Combustion air shall be obtained from attic areas only in accordance with Unified
Facility Criteria documents, Unified Facility Guide Specifications and military criteria and
guidance documents.”

1-6.13.2 Paragraph 1202.3.2, Subparagraph 4. Delete “in accordance with the
International Energy Conservation Code.”

1-6.13.3 Paragraph 1202.4.2. Delete “the International Mechanical Code and the
International Fire Code” and substitute “Unified Facility Criteria documents, Unified
Facility Guide Specifications and military criteria and guidance documents.”

1-6.13.4 Paragraph 1203.1. Delete; including the exception, and substitute
“Temperature control shall be in accordance with Unified Facility Criteria documents,
Unified Facility Guide Specifications and military criteria and guidance documents.”

1-6.13.5 ‘Paragraphs 1206.2 and 1206.3. Delete and replace with the following:

1-2
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NEW FUEL SYSTEMS MAINTENANCE DCCK ELM17%S
DACAB85-02-R-0009, AMENDMENT R(O01Z

UFC 1-200-01
31 JULY 2002

Table 1-1 Sound Transmrssron Standards for Party Walls and FIoorICelhng
Construction

Area — —_[ESTCT [FiC?2

Party Walls (unrt Separatlon) R . |52 -
Primary Habitable Areas (Living, Drnmg, Famrly Room - b2 65 .
Bedrooms, Circulation) _ '

| Habitable Wet Areas (Kitchen, Bath Utrlrty Laundry, Equrpment) 52 57
Habrtable Areas Over Garages {52

| Note * Field Sound: Transmission.Class. - See: ASTM-E336-97; Standard Test Method
for Measurement of Airborne Sound Insulation in Buildings.

Note ? Field Impact Isolation Class. See ASTM E1007-97, Standard Test Method for
Field Measurement of Tapping Machine lmpact sound Through Floor—Cerlmg
Assembhes and Associated Support Structure.

IBC- Air-bome Sound = 50 STC; 45 FSTC ASTM E 90-99, Standard' Test Method
for Laboratory. Measurement. of Sound. Transmission Loss of Building Partition
Elements.

IBC- Structure—borne Sound 50 IIC 45FIC ASTM E 492—90 Standard Test -
Method for Laboratory Measurement of Sound Transmrssron Through Floor-Ceiling
Assemblies Using the Tapping Machme

)

-1-6.13.6 Paragraph 1207.3. Delete and replace wrth followmg “Use the latest
DoD approved minimum sizes for barracks and dormitory rooms.”

1-6.13.7 Paragraph 1207. 4. Delete The servrces define therr own parameters for
dwellrng unrts

1-6.14 Chapter 13 -ENERGY EFFICIENCY. Delete Chapter 13- and replace
with “Federal facilities are required to comply with Public Laws, Executive Orders,
Federal Regulations and other mandates regarding energy use, conservation and
efficiency standards. In addition, the military has other unique requirements to ensure
the planning, design and.construction of energy efficient, cost effective facilities that
meet mission requ:remen_ts These requirements are reflected in criteria-and standards
used by each military service. Compliance with Unified Facility Criteria documents,

~ Unified Facility Guide Specifications and military criteria documents will ensure that
facilities meet all applicable mandates.” ,

1-6.15 Chapter 14 - EXTERIOR WALLS. Use Army Technical Instruction 800-
01, Design Criteria for guidance for.air infiltration, glazing area, and moisture migration
pertaining to exterior wall systems.

1-6.16 Chapter 15 - ROOF ASSEMBLIES AND ROOFTOP STRUCTURES.
Use Chapter 15 for basic guidance and NRCA, Roofing and Waterproofing Manual and
UFEGS Division 7 Thermal and Moisture Protection for technical criteria. The use of any

1-3
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e asbestos containing materials in roofing products such as mastics, felts, etc. is .
prohibited. ‘ ' ' K

1-6.17 Chapter 16~ STRUCTURAL DESIGN. Use Chapter 16 in its entirety with
the following revisions: _ S ' BRI

1-6.17.1 Paragraph 1616.2.3. Buildings classified as Seisinic Use Group M; as
defined in Table 1604.5; and within Seismic Design Category D, E, or F; as defined by
paragraph 1616.3, require enhanced performance objectives for earthquake response.
These facilities will require, in addition to the requirements of Chapter 16, a linear elastic
analysis utilizing ‘m’ factors in accordance with the requirements contained in the
Technical Instruction Tl 809-04 Seismic Design for Buildings. For this analysis, use the
applicable ground motion and design procedures as defined in Tl 809-04. iIn addition,
nonlinear design procedures may be required for these facilities according to Paragraph
5-4.b of T 809-04. (The classification of a building as Seismic Use Group Il should
only be used for essential facilities that are required for post-earthquake recovery,
and/or house mission-essential functions, with no redundant back-up facility on- or off-
site. ‘Mission-essential functions are those absolutely critical to mission ‘continuation of
the activity.) S

"1-6.17.2 - Paragraph 1622.3.7. Replace the second sentence with the followihg: '
“The seismic design of Navy piers and wharves will be according to the Technical
. Report TR-2069-SHR, Design Criteria for Earthquake Hazard Mitigation of Navy Piers -
. and Wharves.”

1-6.17.3 Use Appendices B and C for design at locations outside of CONUS.

1-8.17.4 -All inhabited buildings must meet the requirements of **UFC 4-010-01,
DoD Minimum Antiterrorism Standards for Buildings.

© 1-6.18 Chapter 17 — STRUCTURAL TESTS AND INSPECTIONS. Usé Chapter
17 and the requirements in the Unified Facilities Guide Specifications.

1-6.19 Chapter 18 — SOILS AND FOUNDATIONS. Use Chapter 18 for basic
“guidance and ***DM 7.2, Foundations and Earth Structures for detailed requirements.
For Section 1802.2, the foundation and soils investigation requirements are provided as
a minimum. Additional requirements provided by the design agency will take
precedence. Also use supplemental requirements in UFGS Division 2, Site Work.

1620 Chapter 13 - CONCRETE. Use Chapter 19, and UFGS Division 3,
Concrete. Chapter 19 supersedes MIL-HDBK 1002/4, Concrete Structures.

1-6.21 Chapter 20 — ALUMINUM. Use Chapter 20 and UFGS 05500 (Navy or
Army as appropriate) Miscellaneous Metals. Chapter 20 supersedes MIL-HDBK-
1002/6, Aluminum Structures, Composite Structures, Structural Plastics, and Fiber-

Reinforced Composites.
1-6.22 Chapter 21 — MASONRY. Use Chapter 21 and UFGS Division 4,

Masonry. Chapter 21 supercedes Army TM 5-809-3, NAVFAC DM-2.9, AFM 88-3,
1-4 '
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Chapter 3, Masonry Structural Design for Buildings. Give special attention to control

cracking in concrete masonry structures using the guidance contained in Tables 1-2 and
Table. 1—3, Because the Masonry Society has a waiver for use of metric products, brick
and concrete masonry units (CMU) are normally not available in metric sizes. '

Table 1-2 Recommended Joint Control Spacing®®

Vertical Spacing Of Joit | Maximum Ratio Of Panel | Maximum Spacing 07 |

Reinforcement With 2-#9 Wires® |  Length To Wall Height Control Joints @ (ft) |
: N L) N L (uH)e e
None® T 2 | - .18
6 1 . 3 - 24
8. 4 - 30

™ Based on moisture-controlled, type 1, concrete masonry in intermediate humidity conditions (ASTM C
90). The designer should adjust the control joint spacing for local conditions. The recommended spacing
may be increased 6 ft in humid climates and decreased 6 ft in arid climates. T
® Joint reinforcement will be cold-drawn deformed wire with a minimur 9-gauge longitudinal wire size.
L is the horizontal distance between control joints. H is generally the vertical distance between
structural supports. :
The spacing will be reduced approximately 50% near masonry-bonded corners or other similar
| conditions where one end of the masonry panel is restrained.

-® Not recommended for walls exposed to view where control of cracking is important.

Table 1-3 Maximum Spacing of Vertical Expansion Joints in Brick Walls, -

AT=100°F _
EXP.JT Width (in) | Wxin Max. Spacingof BEJs @ : )
38 3/16 22
1/2 14 . .30
3/4 3/8 - 44
1 (MAX) ‘ A2 ) 60

) Provide expansion joints at 6 to 10 ft from comners.
‘Recommended vertical BEJ locations.
At regular intervals as noted in table above.
At changes in wall height or thickness - : ' ' .
Near wall intersections in “L”, “T”, and “U"-shaped buildings at approximately 6 to 10 ft) from
COmers. : -
d. At other points of stress concentration.
e. At edges of openings. _ R

o oW

1-6.23 Chapter 22 ~ STEEL. Use Chapter 22 and UFGS Division 5, Metals.
- Chapter 22 supersedes MIL-HDBK 1002/3, Strqctu(al Engineering Steel Structures.

1-6.24 Chapter 23 - WOOD. Use Chapter 23 and UFGS Division 6, Wood and
Plastics. Chapter 23 supersedes MIL-HDBK 1002/5, Timber Structures. - :

1-6.25 Chapter 24 - GLASS AND GLAZING. Use Chapter 24 and MIL-HDBK-
1013/12, Evaluation and Selection Analysis of Security Glazing for Protection Against
Ballistic, Bomb, and Forced Entry Tactics for force protection.

1-5
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. 1-6.26 Chapter 25 - GYPSUM BOARD AND PLASTER. Use this chapter and
) applicable UFGS. .

1-6.27 - Chapter 26 — PLASTIC. Use this chapter. ‘

1-6.28  Chapter 27 - ELECTRICAL. Delete and use NFPA 70, National ;
Electrical Code. ’ o
'1-6.29 c“riépter. 28— MECHANICAL SYSTEMS. Delete Section 2801 and

substitute “Mechanical appliances, equipment and systems shall be planned, designed --
and constructed in accordance with Unified Facility Criteria documents, Unified Facility — - i
Guide Specifications and military criteria and guidance documents. This willensure ..~ i
energy efficient, cost effective facilities are provided that meet mission requirements :
and are in compliance with Public Laws, Executive Orders, Federal Regulations and
similar mandates. - Also comply with NFPA 54, National Fuel Gas Code.”

1-6.30 ‘Chapter 29 — PLUMBING SYSTEMS. Delete Paragraph 2901.1 and
substitute “Plumbing appliances, equipment and systems shall be planned, designed:
.and constructed in accordance with the Unified Facility Criteria documents, Unified -
Facility Guide Specifications and military criteria and guidance documents. This will- -
*-ensure energy efficient, water conserving and cost effective facilities.are provided that - :
meet mission requirements and are in compliance with Public Laws, Executive Orders; - !
Federal Regulations and similar mandates.” *

" 1-6.31 Chapter 30 — ELEVATORS AND CONVEYING SYSTEMS. ITG 01 -01, ,
Interim Technical Guidance Elevator Design supersedes Chapter 30 wherever |
applicable. ' ;
1-6.32 Chapter 31 - SPECIAL CONSTRUCTION. Use entire chapter except !
Sections 3107 and 3108. I
1-6.33 Chapter 32 - ENCROACHMENT INTO THE PUBLIC RIGHT-OF-WAY. ’
Delete. - ‘ |
1-6.34 Chapter 33 - SAFEGUARDS DURING CONSTRUCTION. Delete. : | |
1-6.35 Chapter 34 - EXISTING STRUCTURES. Delete entire chapter and refer i

to *MIL-HDBK-1008/C and ASCE 11-99, Guidelines for Structural Condition
Assessment of Existing Buildings. Use ASCE 11-99 to conduct structural condition :
assessment of existing buildings prior to major additions, alterations or repairs. 3

1-6.36 Chapter 35 - REFERENCED STANDARDS. Use the chapter.
1-6.37 Appendixes A, B, D, E, G, and J. Delete.
1-6.38 Appendix H - SIGNS. Delete Appendix H. Follow the requirements of » 1

ADAAG and individual signage publications for each military service.

|
|
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APPENDIX A _ ;

REFERENCES

GOVERNMENT PUBLICATIONS:
1 Unified Facilities Criteria

htip: /cntena navfac navv mrl/cntena

hitp:iwww.hnd.usace. armv mllltechmfo/md

ex.asp

2. Naval Facilities Engineering Command
(NAVFAC) -

1510 Gilbert Street

Norfolk, VA 23511-2669

ht_tg:l/ciriteria.navfac.navv.mil/criteria
- hitpdiwww.nfesc.navy. mil

3. U.S. Army Corps of Engineers

- (USACE)

4820 University Square,
Huntsville, Al, 35816

**UFC 4-010-01, Mlhlmum Antiterrorism

Standards for Bunldmgs (This UFC is due -
- to be published 1 Aug 2002. For o
" questions, _p}ease contact the prepanng

actlwty )

TG 01-01, Intenm Techmcal Gundance
Elevator Design . :

“MIL-HDBK-1008C, Fire Prbtecuon for
Facilities Engineering, Design and -

Construction. (Will be replaced by UFC 3— |
- 600-01, Fire Protection for Facilities

Engineering, Design and Construction,
September 2002. For questions, please
contact the preparing activity.)

MiL-HDBK-1013/12, Evaluation and
Selection Analysis of Security Glazing for
Protection Against Ballistic, Bomb, and
Forced Entry Tactics. (Restricted access.
Contact your government sponsor if
required.)

- **DM 7.2, Foundations and Earth

Structures. (This Design Manual is due to
be replaced by UFC 3-220-01,
Geotechnical Engineering by the end of
calendar year 2002. For questions, please
contact the preparing activity.)

Technical Report, TR-2069-SHR, Design
Criteria for Earthquake Hazard mitigation
of Navy Piers and Wharves, February
1987.

Technical Instruction 800-01, Design
Criteria '

Technical Instruction 809-04, Seismic
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. Design for Buildings
<4 LD {\www.hnd.usace. army mll/techmfolmd N

ex.asp ‘ , Technical Instruction 809-29, Structural

Considerations for Metal Roofing

Technical Instruction 809-53, Commentary
on Roof‘ng Systems

4. National Archives and Records . Public Law 104-1 13 National Technology

Administration (NARA) Transfer and Advancement Act of 1995 : ,
gpoaccess@gpo.gov S _ o |

Tolophone (202) 5121530 - :
Toll Free (888) 293-6498 e - : ’ j
Fax (202) 5121262 - SRR |

5. hitp://www.access-board. govlufas/ufas- Uniform Federal Accessnblhty Standards

html/ufas.htm ' (UFAS)
6. hitpJiwww.access-board/adaag/  Americans with Disabilities Act - S
htmi/adaag.htm Accessibility Guidelines for Bu:ldmg and -

Facilities (ADAAG)

> | NON-GOVERNMENT PUBLICATIONS:

1. International Code Council (ICC) International Building Code (IBC) 2000
5203 Leesburg Pike, Suite 600 S
Falls Church, VA 22041

(703) 931-4533

(703) 379-1546 fax

http://www.inticode.org/

2. National Fire Protection Association NFPA 70, National Electrical Code

(NFPA) , _ _

1 Batterymarch Park NFPA 54, National Fuel Gas Code

P.O. Box 9101

Quincy, MA 02269-9101

(617) 770-3000

www.nfpa.org

3. ASTM International ASTM E336-97, Standard Test Method for
100 Barr Harbor Drive Measurement of Airborne Sound Insulation
PO Box C700 in Buildings

West Conshohocken, PA 19428- 2959 _
ASTM E1007-97, Standard Test Method

A-2
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www.astm.org

4. American Society of Civil Engmeers
_ 1801 Alexander Bell Drive

Reston, Virginia 20191-4400
1-800-548-2723 toll free

(703) 295-6300 international

(703) 295-6222 fax

(703) 295-6444 faxback

* http://iwww.asce.org

5. National Roofing Contractors

. Association (NRCA)

10255 W. Higgins Road, Suite 600,
Rosemont, IL. 60018 '

(847) 299-9070;

fax (847) 299-1183;

e-mail prca@nrca.net
hitp:/;iwww.nrca.net/

UFC 1-200-01
' 31 JULY 2002
for field Measurement of Tapplng Machine
Impact Sound Through Floor-Céiling
Assemblies and Associated Support
Structure

ASTM E90-99, Standard Test Method for
Laboratory Measurement of Sound
Transmission Loss of Bwldmg Partltlon

Elements

' ASTM E492-90, Standard Test Method for. -

Laboratory Measuremenit of Sound
Transmission Loss Through Floor—Cemng
Assembhes Using the Tapping Machine -

ASCE 7, Mmlmum Des»gn Loads for
Buvldlngs and Other Structures,

ASCE 11-99, Guidelines for Structural
Condition Assessment- of Existing
Bunldmgs - .

Roofing and Waterproofir ng Manual, 5"
Edition, 2001 .
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.
1 . . . - ) ¢

APPENDIX B

Wind Parameters (as pubhshed in ITG 01-2, Minimum Desrgn Loads for Bu:ldmgs :
and Other Structures)

1_{Woomera, Australia _ ) | 0 80
2 |Chievres, Belgium - - 156 . 25 . 115 -
3_|Manama, Bahrain _ v 0o . 5 80
4 |Guantanamo Bay, Cuba 0 . 5 90
- 5 |Copenhagen, Denmark - 25 < f - 35 20
6 _{Diego Garcia, Diego Garcia 0 5 105
7 _iSluttgart, Germany _ 25 40 60
- 8 [Heidelberg, Germany : .25 .30 o 60
9 |Bad Kreuznach, Germany 25 : 30 60
10 iGrefrath, Germany 25 ‘ 20 - e0
11 |Wuerzburg, Germany . 25 35 © 60
12 |Grafenwoehr, Germany 25 5 60
13 [Hanau, Germany 25 25 . 60.
14 _iBerchtesgaden, Germany 30 50 60
15 |Landstuhl, Germany 25 40 60
16 {Spangdahlem, Germany 25 35 60
17 |Crete, Greece 5 5 85
18 iThule, Greenland 25 255 130
19 jAgana Fleet Activities, 0 | 5(1) 155(2) .
Guam
20 {Agana Ship Repair, Guam | 0 - 5(1) 155(2)
21 jAgana Anderson AFB, 0 51 155(2)
Guam . . : _
22 |Keflavik, iceland 25 50 110
23 |Vicenzia, ltaly . 35 25 80
24 |Gaeta, ltaly 20 5 80
25 lLa Maddalena, ltaly 20 5 : 80
26 |Naples, ltaly ’ 20 5 80
27 iSigonelia, ltaly . 20 , - 5 .80 .
28 IPordenone, ltaly o '35 . 25 80
29 |Atsugi, Japan 15 ) 25(3) . 120~
30 {lwakuni, Japan 0 . 10(3) . 120
31 {Sagamihara, Japan 10 5(3) 110
32 {Okinawa, Japan 0 5(3) 110
33 INaha, Japan 0 5(3) 110
34 {Koza City, Japan . . 0 5(3) 110
35 iMisawa, Japan 40 50(3) 110
36 {Tokyo, Japan 10 5(3) 110
37 |Sasebo, Japan 10 53) - 100
38 [Atsugi, Japan 20 25(3) 120
B-1
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39 |Yokosuka NCTC, Japan 20 . - 5(3)

40 Yokosuka CFA, Japan 20 - 5(3) . 110

41 [Yokosuka Shtp Repa:r 20 . 5(3) 110 .
do .Japan . T o T Lo

42 [Teague, Korea 20 - _40(4) 110

43 |Pyongtaek, Korea - 20 ~ 50(4) 100

44 {Uijongbu; Korea. - 20 ) - A5) T 105 -

45 {Seoul; Korea- . - 200 454y | 405 -

48 [Chinhae, Korea . 20 - - 15(4) - 105

47 iKunsan, Korea -~ 20 30(4) - 0.

48 |Songtan, Korea 20 50(4) 95

49 Port Lyautey, Morocco 0 5 85 -

50 iSchirmen, Netherlands 15" 20 .80

51 jAntarctica. - 30 190 .. 105

52 iBalboa, Panama 0 5 - 110

53 |Panama City, Panama 0 5 .90

54 iColon, Panama - 0. 5 ‘95

55 |Galeta Island, Panama 0 5 90 .

56 {Panama Canal, Panama 0 5 110

57 |Terceira, Portugal-Azores 0 5 . .- 120

58 |Guaynaba, Puerto Rico 0 5 _120(5) .

59 1San Juan, Puerto Rico 0 5 120(5)

60 [Sabana Seca, Puerto Rico 0 5 . 120(5).

61 |Roosevelt Roads, Puerto 0 5 140(5)

Rico . ' '

62 |Rota, Spain 5 5 ‘85

63 |Adana, Turkey 0 5 70

64 |Diyarbakir, Turkey 15 25 105

65 {Southampton, England 15 10 85

66 |London, England 15 15 100

67 {Edzell, England 15 25 .85

68 |Croughton, England 15 15 100

69_jLakenheath, England 15 15 100 |

70 {Miidenhall, England 15 15 100

71 |Antigua, Virgin Islands 0o 5 140(6)

Notes:
(1) No frostin Guam or Diego Garcia. Need to identify as minimum footlng depth

(2) ASCE 7 recommends 170 m.p.h. Use ASCE value.

(3) Need to confirm large variance in frost penetration for Japan
{4) Need to confirm large variance in frost penetration for Korea.

(5) ASCE 7 recommends 145 m.p.h. Use ASCE value.
(6) ASCE 7 recommends 145 m.p.h. Use ASCE value.

B-2
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APPENDIX C N

RSy

‘Seismic Parameters

AFRICA Alger
o . 1 Olan - 1.24 0.56
- C Luanda 0.06 0.06
BENIN - : ' R '
R Cotonou - - 0.06 0.06
BOTSWANA -
: | Gaborone 0.06 0.06
BURUNDI-
’ ' Bujumbura . 1.24 0.56
CAMEROON , :
o ‘| Douala 0.06 - 0.06
' Yaounde - 0.06 0.06
CAPE VERDE . _
L : Praia - 0.06 0.06
CENTRAL AFRICAN .
REPUBLIC ' . :
- : - Bangui . | 0.06 0.06-
CHAD - -
Ndjamena 0.06 0.06
CONGO -
) Brazzaville 0.06 0.06
DJIBOUTI : )
Djibouti 1.24 0.56
EGYPT -
5 Alexandria ‘ 0.62 0.28
Cairo 0.62 0.28.
_ Port Said 0.62 0.28
EQUATORIAL GUINEA . -
' Malabo ' 0.06 0.06
ETHIOPIA ! -
- Addis Ababa 1.24 0.56
- Asmara 1.24 -0.56
GABON 4 : .
v Librevilie _ 0.06 0.06
GAMBIA : | ‘
: Banjul 006 |0.06
GHANA- -
Accra . 1.24 0.56
GUINEA .
. Bissau 0.31 0.14
Conakry 0.06 0.06
IVORY COAST 1
Abidijan - 0.06 0.06
KENYA.
Nairobi 0.62 0.28

C-1

APPENDIX 2 Page 15




NEW FUEL SYSTEMS MAINTENANCE DOCK ELM179
DACA85-02-R-0009, AMENDMENT R0012

UFC 1-200-01
31 JULY 2002

LESOTHO _ w1 . I
K Maseru 0.62 0.28 ' )
LIBERIA .
C o .} Monrovia - 1031 0.14 .
LIBYA A i
_ o Tripoli 0.62 0.28 :
I | Wheelus AFB 10.62 0.28 .
MALAGASY REPUBLIC - e ‘ RS
e Tananarive - - . 0.06 - 0.06
MALAWI- - - : o :
: ' Blantyre - -~ 1.24 - 10.56
) Lilongwe - 1.24 0.56
o -Zomba ) 1.24 - - 1.0.56
. ' -} Bamako - 0.06 - 0.06
MAURITANIA e . -1
. - Notiakchott -0.06 1.0.06 ;
MAURITIUS - ‘ : |
e Port Louis 0.06 -]10.06 i
MOROCCO e : 4
. S ~Casablanca 0.62 0.28
Port Lyautey . 10.31 0.14
Rabat - - 062" 0.28 .
» . Tangier ‘ 1.24 0.56
MOZAMBIQUE ' ' '
: » ‘| Maputo 0.62 0.28
NIGER 1 ;} )
Niamey : 0.06 0.06 '
NIGERIA :
ibadan . 0.06 - |0.06
Kaduna - lo.06 10.06°
' IR : Lagos ' 0.06 0.06
REPUBLIC OF RWANDA : :
‘ : . Kigali -~ . -1 1.24 0.56
SENEGAL o .
o Dakar 1 0.06 0.06 _ ;f
SEYCHELLES '
L Victoria 0.06 0.06 i
SIERRA LEONE I - v
o L Freetown - 0.06 0.06 i
SOMALIA___~_ - - .
. Mogadishu - 0.06 0.06 [
SOUTH AFRICA o .
Cape Town 1.24 0.56 "
Durban ' 0.62 0.28
Johannesburg - 10.62 0.28
Nata} 0.31 0.14
Pretoria | . 0.62 0.28
SWAZILAND
Mbabane 0.62 0.28
TANZANIA v
Dar es Salaam 0.62 0.28

2 A )
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. _ , 1 v Zanzibar 0.62 0.28 ;
S , - TOGO R g
7 - Lome 0.31 0.14 _
TUNISIA C T . ' ;
v Tunis 1124 056 | i
UGANDA v ' :
- Kampala 0.62 0.28
UPPER VOLTA - - :
: Ougadougou 0.06 - 0.06
ZAIRE .
: Bukavu - 124 - [ 056
Kinshasa - 1006 0.06
- Lubumbashi 0.62 0.28"
ZAMBIA -
Lusaka ) 0.62 0.28
ZIMBABWE v v
: Harare
- AFGHANISTAN
L Kabul 1.65 0.75- : ;
BAHRAIN ' . _ _
.Manama 0.25 0.10 | 3
BANGLADESH )
- Dacca - 1.24. 0.56
BRUNE] -
Bandar Seri 0.31 0.14
Begawan '
BURMA )
Mandalay 1.24 0.56
Rangoon 1.24 0.56
- ] CHINA ' '
Canton 0.62 0.28
Chengdu 1.24 0.56
Nanking 0.62 0.28
Peking ' 1.65 0.75
Shanghai 0.62 0.28
Shengyang 1.65 0.75
Tibwa - 1.65 0.75
Tsingtao 1.24 0.56
" Wuhan 0.62 0.28
CYPRUS
. Nicosia 1.24 0.56
HONG KONG N
. _ Hong Kong 0.62 0.28
INDIA BE .
: Bombay 1.24 0.56
Calcutta 0.62 0.28
Madras 0.31 0.14
. New Delhi 1.24 0.56
INDONESIA v
Bandung 1.65 0.75
Jakarta 1.65 0.75
Medan 1.24 0.56
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: Surabaya 1.65 0.75
IRAN ‘ : ’
Isfahan 1.24 0.56
Shiraz 1.24 0.56
Tabriz 1.65 0.75
Tehran 1.65 1 0.75
"IRAQr :
: : Baghdad: 1.24 0.56
S Basra 0.31 -0.14
ISRAELV- : _ .
s . Haifa 1.24 0:56.
e Jerusalem 1.24 0.56
Tel Aviv . 1.24° 0.56
JAPAN . 5 - : ]
R Fukuoka - 1.24 0.56 |
azuke AFB 124 0.56 -
Misawa AFB 1.24 0.56
Naha, Okinawa 1.65 0.75
.} Osaka/Kobe 1.65 0.75
Sapporo . - 1.24 0.56
Tokyo 1.65 0.75
Wakkanai 1.24 0.56
Yokohama ° 1.65 0.75
; ) Yakota - 1.65 0.75
JORDAN » ‘
: Amman 1.24 0.56 .
KOREA
, B Kwangju 0.31 0.14
Kimhae 0.31 0.14
Pusan 0.31 0.14
B Seoul 0.06 0.06
KUWAIT
o Kuwait 0.31 0.14
LAQS
I Vientiane 0.31 0.14
LEBANON .
Beirut 1.24 0.56
MALAYSIA - :
= » Kuala Lumpur 0.31 0.14
NEPAL . - :
' | Kathmandu 1.65 0.75
OMAN S
i Muscat 0.62 0.28
PAKISTAN :
Islamabad 1.68 0.75
Karachi 1.65 0.75
Lahore . 0.62 0.28
Peshawar 1.65 0.75
QUATAR )
' Doha - 0.06 0.06
SAUDI ARABIA

C4
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. , Al Batin 0.31 0.14
3 , ] . Dhabran -~ -~ - 031 1014
: : ' Jiddah : 0.62 0.28
Khamis Mushayf . 0.310.14
Riyadh 0.06  }90.06
SINGAPORE L S v
L Al 0.31 -0.14
SOUTH YEMEN. o . ) . _
_ . Aden City : - 11.24 0.56
SRILANKA . . v _ . . , o
Colombo 0.06: " ]0.06
SYRIA , . : .
| Allepo S 124 1056 -
Damascus . .° 1.24 0.56
TAIWAN o . . '
i All v 1.65 0.75
THAILAND e 1
Bangkok - 0.31 ]10.14"
Chinmg Mai 0.62 . 0.28
Dongkhia = - 0.06 1 0.06
o Udorn 0.31 0.14
TURKEY : :
Adana 0.62 0.28
Ankara . ~ 1062 Jo28
Istanbul 1.65 0.75
Izmir 165 1075
Karamursel 1.24 0.56
UNITED ARAB EMIRATES ]
' _ Abu Dhabt - 0.06 0.06
Dubai 0..06 0.06
VIETNAM .
Ho Chi Minh City v
{Saigon) 0.06 0.06
YEMEN ARAB REPUBLIC e ,
0.56
ATLANTIC OCEAN AZOREA
AREA :
) : All : 0.62 0.28 -
BURMUDA
All _ 0.31 0.14
CUBA
. Al 0.62 '10.28
DOMINICAN REPUBLIC :
Santo Domingo 1.24 0.56
FRENCH WEST INDIES
Martinique 1.24 0.56
GRENADA
' Saint Georges 1.24 - 0.56

C-5
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HAITI ) . .
: Port au Prince 1.24 0.56
JAMAICA : )
Kingston _ 1.24 0.56
LEEWARD ISLANDS o - :
All 1.24 0.56

TRINADAD AND TOBAGO

1.24

0.56

CENTAL AMERICA BELIZE
_ - o Beimopan 026 . }0.28
CANAL ZONE ' -
' o Al 0.62 0.28
COSTARICA :
. San Jose 12.4 0.56 |
EL SALVADORE _
' ' ' San Salvador 1.65 0.75
GUATEMALA
Guatemala 1.65 0.75
HONDURAS . :
. ‘Tegucigalpa 1.24 0.56
NICARAGUA -
) Managua 1.65 0.75
PANAMA = . i .
- Colon 11.24 0.56
Galeta . 0.83 0.38
Panama 1.24 0.56 ’ Ty
MEXICO : )
Ciudad Juarez 0.62 (028
Guadalajara 1.24 0.56
Hermosillo 1.24 0.56
Matamoros : 0.06 0.06
Mazatlan 0.60 0.28
Merida 0.06 0.06
Mexico City 1.24 0.56
Monterrey 0.06 . |0.06
Nuéevo Laredo 0.06 0.06

Tijuana

EUROPE ALBANIA

: Tirana 1.24 0.56
AUSTRIA ‘
- Salzburg 0.62 0.28-
| Vienna 0.62 0.28
BELGIUM
Antwerp 0.31 0.14
v . Brussels 0.62 0.28
BULGARIA _
Sofia 1.24 0.56
CZECH REPUBLIC
: Prague 0.31 0.14
DENMARK : .

Copenhagen 0.31 0.14 )
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FINLAND

,‘_3_\} Helsinki 0.31 0.14
FRANCE - :
Bordeaux. 0.62 0.28 .
Lyon 0.31 0.14
-] Marseille 1.24 - 0.56
' Nice. - . 1.24 0.56
: . R Strasbourg 0.62 0.28
GERMANY; FEDERAL - : '
REPUBLIC - : : - :
e | Berlin. . - -0.06 -0.06
Bonn 0.62- 0.28
-Bremen 0.06 0.06. |
Dusseldorf 0.31 0.14
Frankfurt - 0.62' 0.28
Hamburg 0.06 0.06
Munich - - 10.31 0.14
Stuttgart . -1 0.62 0.28
_ R Vaihigen - 0.62 0.28
GREECE .
Athens - 1.24 0.56-
Kavalla- 11.65 0.75
Makri - 1.65 0.75
Rhodes 1.24 0.56
Souda Bay 1.65 0.75
o . Thessaloniki 1.65 0.75
HUNGARY
' Budapest 0.62 0.28
ICELAND : .
. Keflavik 1.0 0.40
Reykjavik 1.65 0.75
IRELAND |
, Dublin 0.06 0.06
ITALY ,
Aviano AFG 1.24 0.56
Brindisi 0.06 0.06
Florence 1.24 -0.56
Gaeta 0.50 0.21
-} Genoa - 1 1.24 0.56
La Maddalena 0.22 0.09
Milan ' 0.62 0.28
Naples 0.67 0.27
Palermo 1.24 0.56
Rome 0.62 - 10.28
Sicily 1.20 0.31
Trieste. 1.24 0.56
- Turin 0.62 0.28
LUXEMBOURG
Luxembourg 0.31 0.14
MALTA
| Valletta 0.62 0.28
NETHERLANDS
. - All 0.06 0.06
C-7
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NORWAY : L v
' Oslo .- . 0.62 - 0.28
POLAND - : e o -
' Krakow u 0.62 0.28
Poznan = | 1031 0.14
- o Waraszawa: - 031~ }0.14
PORTUGAL - ' : R
IR Lisbon 1165 - ]o075
Oporto . . . . 124 . | 0.56
"ROMANIA - ‘ -t
R Bucharest - 124 0.56
SLOVAK REPUBLIC ' . R
L : Bratislava _'los2 1028
SPAIN T -
Barcelona 1062 0.28
Bilbao ‘062 1028
Madrid L 1006 " 10.06
Rota - 075 1030
Sevilla . ’ "0.62 0.28
SWEDEN I
Goteborg 0.62 028 |
Stockholm - 0.31 0.14
SWITZERLAND ‘ e o
Bem. : 0.62 0.28 .
Geneva 031 - 10.14 R
Zurich 062|028 B )
UNITED KINGDOM -
Belfast ' 0.06 0.06 ’
Edinburgh 031 0.14
Edzell 0.31 0.14 .
Glasgow/Renfrew | 0.31 0.14
Hamilton- 0.31 0.14
Liverpool 0.31 0.14
London 0.125 0.025
Londonderry 031  ]0.14
St. Mawgan 0.20 ~ |0.04
Thurso 031 {014
USSR o ]
Kiev 0.06 0.06
Leningrad ’ 0.06 0.06
. Moscow - ' 0.06  .10.06
YUGOSLAVIA ' ] '
‘ Belgrade ' 0.62 0.28
Zagreb : 1.24 0.56
All 0.31 Q.14
CANADA :
Argentina NAS 0.62 0.28
‘Calgary, Alb 0.31 0.14
Churchill, Man 0.06 0.06

e
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Cold Lake, Alb

0:31 0.14

Edmonton, Alb 0.31 0.14

E. Harmon, AFB ' 0.62 0.28
Fort Williams, Ont 0.06 - ]0.06
Frobisher NW.Ter [ 006 = | 0.06
Goose Airport 031 - j0.14
Halifax _ 0.31 0.14

.} Montreal, Quebec 1.24 1 0.56
- | Ottawa, Ont 0.62 0.28
- |-St. Johns Nfid 1.24 - 10.56
-Toronto, Ont™ - -0.31 - 0.14
Vancouver- 1.24-- - 1056
-Winnepeg, Man 031 - |: :

SOUTH AMERICA -ARGENTINA » _
S L Buenos Aires -0.25 '0.10
BRAZIL - - | .
o Belem . 0.06 . 0.06
Belo Horizonte - 0.06 0.06
. | Brasilia. 0.06 0.06
" | Manaus 006  10.06
Porto Allegre ‘1 0.06 0.06
Recife _ 0.06 0.06
Rio de Janeiro 0.06 0.06
Salvador ' 0.06 0.06.
. San Paulo- 0.31 0.14
BOLIVIA - - ! ) )
La Paz 1.24 0.56
Santa Cruz 0.31 0.14
CHILE
Santiago 1.65 0.75
Valparaiso 1165 0.75
COLOMBIA
Bogota 1.24 0.56
ECUADOR .
| Quito 1.65 0.75
. Guayaquil 1.24 0.56
PARAQUAY :
_ Asuncion 0.06 - 0.06
PERU ) :
Lima 1.65 0.75
Plura 1.65 0.75°
URUGUAY
. Montevideo 0.06 0.06
VENEZUELA
Maracaibo 0.62- 0.28

PACIFIC OCEAN AUSTRALIA
AREA
: Brisbane 0.31 0.14
Canberra 0.31 0.14
Melboume 0.31 0.14

C-9
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Perth

31 JULY
1 0.31, :

0.14

Sydney

0.31

0.14

"CAROLINE ISLANDS :
o Koror, Paulau Is-

0.62

- 0.28

‘Ponape

0.06

0.06

L

I Suva
‘JOHNSQN ISLAND R

124

0.56

All

0.31 -

1013

T MARIANA TSLANDS =

1124

-0.56

~ |"Tinlan

R

0.56

MARSHAL ISLANDS

Al

031,

014 e

NEW ZEALAND BRI
L Auckland

124 |

056

Wellington.

1.65

1075

| PAPAU NEW GUINEA_

1.24

0.56

Port Moresby -

PHILLIPINE ISLANDS
e Cebu

1.65-

0.75

Manila

165 -

0.75

1.24 .

: o Baguio
SAMOA .

0.56

All

124

056

WAKE ISLAND:

All

0.06

T6.06

C-10
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Architectural Compatibitity Study
Elmendorf Air Force Base, AK
Nov 2001

3
.

 SECTION1..

PURPOSE .~ -

-- !NTRODUCTION :

| This report: presents the - findings: and . recommendations
..’}.developed . by. ‘an Architectural Assistance Team which
~|-condueted - an evaluation and _validation_ process- on-site. at
‘Elmendorf ‘Air- Force, Base. The-goal of the study was to
produce an enforeeable set of design recommendations to seta
base-wide - standard- for Elmendorf. The process invoived

o - researching e_xisting._designvdocumehts,,touring facilities, and

- SCOPE AND USE

COLD-CLIMATE
'DESIGN
PRINCIPLES

{interviewing appropriate  base personnel.  After gathering

|| information, - the team organized the data and developed the

.| standards. . The team . focused ~mainly on architectural
‘compatibility issues.- RIS

The team addressed its efforts to the entire base. This.
document is to be used by Headquarters Pacific Air Forces

Command (PACAF) and local base leaders as a guideline for

the continued development of Eimendorf Air Force Base. This
document provides the basic standards from which a consistent
regional, or “Alaskan” theme, incorporating, sound cold-weather
design principles, can be implemented across the base.

The average temperature in January ranges from 6 to 20
degrees; in summer temperatures range from 59 to 70 degrees.
Annual precipitation is 15.9 inches, with 69 inches of snowfall.
Cold-climate design strategies are required at Elmendorf Air

APPENDIX 3 Page 2
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Architectural Compatibility Study
Elmendorf Air Force Base, AK
: : ' Nov 2001

Force Base. S - _
The building should have a southem exposure to capture as

much solar gain as possible. The overall shape of the building
should minimize surface area to conserve energy. ' '

Protected, arctic ‘entri‘es»ar'e:fréqmréd-: which are kept at a lower
temperature- to save. energys’pyj_;‘pro'vidipgsl a ftransition from

| outside to inside the building.

| Pitchied ‘roof forms: have' ‘and- inherent strength to resist show.
_ +|loads. - However, . moverment  of the roofing material as
-~ | temperatures ‘change: can lead-to leaks. - Additionally, ‘snow
tends to-stack unevenly; resulting in’ non-uniform loading. For -
long spans; -sloped-roofs @e ‘more difficult to accomplish and
the large" sniow loads ‘can: - extremely ‘dangerous when they
slide. **In"general;: sloped ‘roofs are- preferred at Elmendorf, -
however, care ‘should: be taken to -addréss potential leak and

| snow slide prcbi_ems:j'Fbrila‘?rgé'fbuildings,” with large spans, “flat®
- | roofs' may be a more practical solution. “Properly designed flat -
roofs can offer the added beniefit of additional insulation due to a -

layer of snow.

Building.orientation is very important to capture as much sunlight
as possible to provide natural lighting and maximize solar gain.
An “L” shaped building facing south, southeast or southwest wil
trap sunlight and provide & pleasant space for people to use.

: fo encourage people fo go
Wwherydaylight is limited.

APPENDIX 3 Page 3
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RS

GUIDELINES

ALASKAN -
ARCHITECTURAL
THEME:=

.
.

I'GN" 'GUIDELINES'f o

of informing architects and designers of certain standards of

+ - t.consfruction materials and archltectural styles that have been
: ;,:__-;_-:adopted by Elmendorf Air Force Base, and must be adhered'
oy when developlng prolects on the base

S ,;The general desrgn concepts shown here should be used for
g.;ia_'ll,- ctlon and upgrade work ‘at Elmendorf Air Force

eg an Alaskan arch:tectural paradsgm has not been

j"'establlshed Several buildings on base, convey the rustic,
| qualities one would expect to find in the Alaskan “final

. |.frontier.”. Characteristics these facilities have in common
’ :-.mclude. : o :

& ‘Gabled roof forms

’ ‘Natural materials and' cbIors
Expressed truss structure
. 'Protected entry or arcade I ,

*  Building orientation to maximize solar gain
. ‘Roc forms direct snow and ice away from entries and

3 .
*» “Arcfic entries’

B - Indlgenous landscapmg (spruce blrch wnldﬂowers)

i ! These charactenstlcs can: be adapted with different materials
- and mcorporated mto the deS|gn of burldmgs across the base.

APPENDIX 3 Page 4

IGN | compatlbmty"; gundelmes presented here estabhsh the:
| framework to support new construction, renovation of existing
| structures, material and color sélection. They provide a way
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Kenei Dining Hall

Family Support Center

~-Recreation Pavilion

Elmendorf AFB, AK Nov 2001

\
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Architectural Compatibility Study

U-Fix-It Shop

.BXIComrﬁissary

ARCHITECTURAL
ELEMENTS

CONTEXT

MASS/SCALE

Elmendorf AFB, AK Nov 2001

The following is a list of generéi architectural elements which
establish the physical appearance and visual character o
buildings _base-wide. . :

The relationship of an individual building to its function and its

-surroundings creates it’'s context. The primary consideration

for the visual environment is whether a building has a
“foreground” context or “background” context. Destination

buildings refer t6' those such as the chapel or the Wing. -

Headquarters Building whose function or location makes it

 visually prominent.  Background buildings (such as
| warehouses or industrial buildings) are those which do not

require a prominent visual image or location.
The mass of a building refers to the volume which a building

encloses. - Scale compares the elements of the building
(doorways, windows, and details) to the human body.

APPENDIX 3 Page 6
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with the overall- mass and individual parts of buildings in
its area of the base. P >

) ,g._éqn\_tgm;’tjpn on the bashould avoid designs

‘have a more formal
ypes, signifying their

TR and relief should be provi d through roof form,
- fenestration, - building. " articulation . and - landscape
plantings. DAY S

« Blank walls provide little visual interest and should be
avoided, especially in pedestrian areas.

| s Except for major buildings, the scale for all buildings

FORM/ .
PROPORTION

+ . should be human, not monumental.. -

: _,Thgk,fbr'fn. a‘hdv propOriibn of a building are basic elements
-which relate a building toits setting.

.. Use building shapes and roof forms similar to appropriate
- adjacent buildings. There should be no use of flat roofs
except where fiscally imperative where building size
makes a sloped roof impracticable. Primary roof forms to
be considered are hip, gable and shed. Roof shapes
should be simple to minimize construction cost and reduce

snow buildup. -

APPENDIX 3 Page 7
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.

* Use proportions appfopriaft_ev to thq:__fac'ility‘ type in the |
design of the facade. Design windows, entrances and
- detailing to complement thgs\g_‘_p_ropqgtiqns. '

|+ Emphasize the perts 3 al buidings. to cleery show a
division. of roof, walls, and base. . Utilize color, materials,

and/or details to express these divisions.

* " Use roof overhangs, floor overhangs, pbrches, trellises,
exterior louvers: and other similar elements to shade
exterior walls and glazing.

= FENESTRATION/ Fenestration is the .design and rhythm of window and door

OPENINGS openings within: the - building - envelope. Window and door

frames should-have a complementary accent color; usually

dark brown anodized aluminum, tan, gray or a lighter shade of

the wall color. Exterior-doors can be either aluminum or steel.

Aluminum storefront doors should match the windows. Steel
doors should blend with the surrounding wall color. '

. D_eéign, openings to form. a- unified’ composition in -
proportion to the building elevation.. - -

e . Window placément. should réléte to-internal areas. Mullion
spacing' should provide.a good module for internal layout
of office space, entrances, common use areas, etc.

. Locaté windows to overlook exterior pedestrian areas or
landscaped grounds. ' '

APPENDIX 3 Page 8
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ENTRANCES

Elmend'orf AFB; AK Nov 2001 - .

.

* Glazing should be placed fo maximize interior exposure to

_the sun on the south, east and west sides of each building.

With the ‘exception of major buildings, oversized fenestration

elements which create monumental scale should be avoided.

‘e Use predominant and secondary facade materiais

consistently and uniformly on all sides of the building.

* Graphics and stripes should not be used.

* Reflective glass -curtain walls, cormrugated fiberglass,

aluminum siding, and materials that are applied to imitate
other materials, except for exterior insulation and finish
systems (EIFS) to simulate stucco, are not considered
appropriate as facade materials.

* Locate all above-grade utility connections, vents, and
other projections through ‘the building -away from high
visibility areas. Do not locate any utility projections, such
as air conditioning units, on the street side of the building.

e For freestanding walls, use materials a'nd colors similar to

- those on adjacent buildings.

The scale and detailing of an entrance give the pedestrian a
sense of the function and importance of a building. Along with
providing a visual break in building facades, they provide a
readily identifiable point of building entry, and refuge from

.| inclement weather. Arctic entries shall be used in all buildings,

except for industrial, warehouse and vehicle storage and
maintenance facilities including hangars.

Alaskan themed entries include the follbwing characteristics:
» Orient entry to the south

» Exposed or expressed structure (truss form) in wood or
finished metal

APPENDIX 3 Page 9
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‘Open beam design .-~ o .
. Oversized, exposed, round or square columns
Covered arcade element - ’ '
.+ Shelter the entrance (provide arctic entrance, a protective,

transitional space, such. s a vestibule, at a temperature

~ between the exterior and interior temperatures) .

* Maximize glozing for solar gain

ROOFS |+ Gable roofs are the preferred. roof form at a minimum
o slope of 4 in 12. _ ' S :
* Limit use of gutters and downspouts.

N Skyhghtsshall not be used o o

|+ Low-sloped roofs shall be sloped. at 1 % inch per foot,

minimum.

|+ “Flat roofs shall be sloped at % inch per foot, minimum (%
inch per foot recommended). :

|+ Intemal roof drains shall be used on “flat” roofs.
* “Cold roof” desigh shall be employed for sloped roofs.
- | Slopes may be varied for rétfbﬁtﬁhg large buildings.

|+ Vary roof eave elevations  within building groupings to
~ createinterest. ;L

[ ¢ Orient roof forms to divert snow and ice away from entries
andwaks. -~ . :

*» Maintenance should be considered before selecting flat
- roofs. "

MATERIALS Exterior materials give color, texture and scale to a building's
' appearance. Architectural details such as comices, reveals,
or masonry pattems create interest and scale.

* Roofs.
. Sl@:;‘:’ed roof‘sﬂshbuld be 6f -Standing seam metal or

shingles, depending on the scale of the building and
_ adjacent building materials. :

APPENDIX 3 Page 10
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COLORS

ot WOl e

SITE LOCATION

Four-ply Burtt Up Roof ing System (BURS) desrgned for.
~drctic condrtlons is the preferred "ﬂat” roof system

imum utatlon;on all roofs (new

Consider recycled materials.

CMU'(sm'ODm split face or ribbed) -

Textured concrete {e.g. prefabncated panels cast- in-

place or tllt-up) “or =

“Exterior Insulation and leshSystem (EtFS)
. Low profile or striated metal wall system -
Color: umf ies or emphasrzes elements of a building. Related

_colors are a means to harrionize different elements while
. ‘marntalnmg vrsual mterest :

Building colors should be in the local vemacular. No more
than three materials and two colors should be used on a
srngte burldmg For example, a building may have a base
of concrete masonry units; 'EIFS walls and steel framed
exposed truss work on a gabled entry feature.

" Dark bronze should be used for non—resrdentral roofs.

Residential shmgled roofs should be shades of gray, tan
or brown

Wall colors include light earth colors such as hght brown,

bezge and lrght gray

~ Modest use of accent colors is encouraged Extend use of

accent colors to site furmshmgs and other amenities.

Not all buildings, or parts of burldmgs need to be painted
the same color scheme, but should. blend well to create a
consistent image in each visual dlstnct

Site planning is one of the more irnportant elements of any

APPENDIX 3 Page 11
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ANALYSIS _ project design and can “make or break” the overall siiccess of
the project. The art of site planning requires an
interdisciplinary  involvement of the community planner,
landscape architect, architect, interior designer, and civil,
- mechanical-an,d-..el_ecgrical engineers..

* Site Development and Design: The general location of buildings
or groups ‘of buildings must be in conformance with ‘the
approved land use plan. Individual buildings should be related
to patterns of access, circulation, utilities and service. '

iminate inconsistent and chaotic development, and to
e the visual and environmental quality of the base, the
igner should analyze the surrounding framework of
. buiildings, roads, pedestrian circulation, etc. by identifying on
- - plans and sketches how néw-development is to be integrated
and coordinated with adjacent buildings and circulation.

. SITING .. | To.achieve the optimum site plan, each design discipline must

- REQUIREMENTS  |work -in concert with one another. The following siting ?
requirements must be evaluated and analyzed to ensure the
'optimal solution is selected:; o

Sy - * Pay special attention to building orientation, mass and
' scale-in developing. the site plan.. Develop a sense of
order, arrival, orientation and community in planning the
site. Insofar as possible, facilies must not be
overwhelming: - in - -apparent size.  Site fadilities in
relationship to one another. to create outdoor spaces.
Achieve spatial - balance and scale through thoughtful

© placement and -arrangement of structures, landscaping
- andlandforms. - R o

* If the potential for adding to a project is identified during
the initial programmiing stage, allow space in the site
development plan for additional structures and size site

utilities accordingly.

* The vclimate- of the Anchorage area is cool and dry, with long
. periods of sunshine during the summer. Winters are cold with.
heavy snow and long periods of dusk and darkness.

* Buildings and site designs should maximize the psychological
as well as physical benefits of solar radiation and reduce the
effects of cold winds during winter. Shade during summer
months is desirable to provide visual relief.
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BUILDING DESIGN
CONSIDERATIONS

I+ Irnporta_nt 'élimatib considerations for building and site *
e Desrgn are to '

| * QOrient actrve outdoor pedestnan areas and burldrng enfrances

to the south Optrmum sun onentatron lles 12 degrees east of

'south

"I'e Create protected suni "‘;':)ocké'tfs_”for outdooruse

* Utilize evergreen plantings and walls to provide wind screens on
_ north-facing buildings and entrances. Plant deciduous trees
along east, south and west burldrng walls to provrde desirable
shade dunng summer months

e Mrmmrze wmdow areas on. north~Facrng burldmg walls Use
large south- facmg wmdows fo capture warming solar: radratron 4

.. Use: medrum—coiored ﬁmshes on surfaces exposed to the

sun, and dark colors on recessed surfaces to absorb solar
: radlatron _

. ‘Mrmmrze walkrng drstances between burldmgs to provide a
 sheltering effect’ agarnst the cold and wind. Force protection
requirements ‘mandate a 30 foot vseparatron for troop billeting

and “primary gathering” facilities.

Many desrgn technlques can” be " utilized to improve the

‘quality-of-life for a building’s occupants, reduce energy
.consumption, reduce maintenance requirements, and’
| enhance the aesthetics of the built environment. Buildings

should be designed using: passive heating principles. The
following items should be considered for any new facility:
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Orient buildings and design roof overhangs to work with
sun angles to provide solar gain.

Employ natural. day-lighting features whénever possible’,/

particularly in warehouse spaces. .

Maximize the length of.';‘t_he north” and south walls and:

reduce the size of east west walls

Provide arctic entries that protect from weather extremes.

ths_ider berming to regulate exterior wall temperatures.

All exterior walls should be thermally insulated. Exterior
insulation and finish systems (EIFS) should be considered
for renovations -as well as new. construction. While these
systems provide excellent thermal. and moisture retarding
characteristics, care must be taken to specify heavy-duty
systems. where EIFS is subject to impact damage. Also,

such systems require a high level of skill by the applicator.

All windows should have thermal pane giass and high
quality metal or vinyl frames. Double or triple paned

windows are.required. Frames should have integral -

thermal breaks. Force protection construction standards
require laminated glass.

Windows should be operable so that they may be opened

during mild weather.

Install pitched roofs with. adequate ventilation. Gable

- vents relying on natural air movement are insufficient.

Soffit vents and ridge vents are generally required

‘Do not hsé.incandescent Iamps in ’Iight fixtures except in
-spaces- where the fixture is rarely used. Use warm

fluorescent lamps for maximum efficiency:

l_nstabll timed sWitches, photb senSors,_motion sensors and
other devices to keep lights off in unoccupied spaces.

Use photo sensofs to- switch off or dim artificial lighting
where natural daylighting has been incorporated into the
design. ~

Specify high-efficiency heating and cooling equipment.

APPENDIX 3 Page 14

ELM179




NEW FUEL SYSTEMS MAINTENANCE DOCK
DACA85-02-R-0009, AMENDMENT R0012

Architectural Compatibility Study

<. SIGNAGE .

‘Specify prOQrémméblé-'thenﬁbétats

--Elmendorf AFB, AK Nov 2001

[3
[

MaXimmize: design features to rediice the size and cost of
mechanical equipment. =~

* Explore options: of ‘capturing waste heat from, the cooling

_ system to heat hot water.

Locatte hot water tanks as closé as possible to the end use -

area. Small, under-counter on-demand water heaters are

" very " efficient - for locations  where large capacity is
unnecessary. _1 o

Insufate -all hot water pipes.  Insulated exterior pipe shall

be' ‘covered with ‘sheet metal or other weatherproof

" Use {bw;rﬁ_gintéhance" materials such as concrete and tile,
* and avoid high-maintenance materials sich as wood and
painted metal.

; 'AHow materials wuth inherent finishes to remain unpainted.
_ Concrete should not be painted.

Signs are most effective when they are part of a total
orientation system that includes base maps, street signs,

- building 'signs, and 'guidance from gate personnel. An

effective orientation system is logical, easy to follow, and

~leads the visitor from the point of entry to the desired
~~ destination with no confusion. : '

In order to design an effective orientation system, the

following points should be considered: Identify each

~ -decision point with a sign that clearly indicates the options.

Keeép names of destinations consistent throughout the

‘system, ‘including the names on maps and the names

used by security forces when they are directing visitors to
points' on base. Do not provide more than four
destinations per sign. .

- Do not omit a destination from a series of direction signs

until that destination is reached. A sign series leading a
visitor to. a particular building should culminate in the
building identification sign. -
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- Itis important to minimize the number of signs on base. A
primary objective of a sign system is to reduce the number

of signs and eliminate the visual clutter that results from
over-signage. Locate signs only where they are absolutely
needed to provide orientation. As a general rule, provide

one sign for each building. The number of directional
signs. can be minimized. if the .streets are properly
identified in accordance ~with. the Federal Highway

Administration’s Manual on Uniform _Traffic _Control

.- Devices, and if good base maps are made available at
entry points. WL

‘ S.gns arefan impbrtapg pétt. ,.ofi the _irhpre*ssion’ made by a
_.base. Use signs of high quality design and construction in

order to. present a professional image for both the Air

Force and Elmendorf Air Force Base.

Air Force Interim Policy and Guidance on use of Air Force

- . Symbols on Base Entrance Signs dated August 14, 2001

establishes. guidelines for Base Entrance signs Air Force
wide. This guidance is available from the following web

- site: www.af. mil/airforcestory/quidelines.shtmj

U.S. AIR FORCE -

Ehisrantodt Bk Vaoree S

The 3™ Wing (PACAF) has established standards for alf
signs on Elmendorf AFB. This instruction (3WGI 32-1011,
dated 1 Feb 2001).is consistent with' Air Force Pamphlet
32-1097, Sign Standards sets standards for identification,
direction, regulation, morale, and information signs, street
address signs, base destination signs, parking regulation
signs, and interior signs. '
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A

~ The Uniform Federal Accessibility Standards (UFAS) and

the Federal Highway Administration’s Manual on Uniform

- Traffic Control Devices are national standards for sign

design and traffic control device placément.

" An éﬁ’_ectiv_'e”sign' system can make the base and faciliies
“more inviting, attractive and“easier to use. Following are

~standards to be followed on Elmendorf AFB:

“Facility numbers shall be on a vinyl platé, 8 inches by 32

inches, attached to the facility facing the street to which it
is addressed. Facility numbers shall be 6 inches in height.

~The plastic Celtech' sign’ background color shall be 3M
- high_ performance vinyl, ‘180-29 Russet. Brown with 3M
- 3290 reflective white numbers applied to the surface.

a;s_kan;'_rhleme Buildings:

Signs for facilities architecturally “designed around an
Alas‘kan, theme may consist of a rough-sawn spruce slab
either engraved with the facility name or with mounted

e ‘raised letters (e.g., "Kenal Dining Facility”).

Directional signs shall be mounted on metal posts and
- . consist of 64-inch. wide by 12-inch tall by. 125-inch thick -

_aluminum métal plate. The posts will be either sleeved or

sheeted with 3M high performance vinyl, 180-29 Russet

[

“Street Sign»s:A“ /-

Street name signs shall be metal plates, 30 inches in

length by 6 inches in height. The metal plate will be
sheeted with 3M 3290 White Scotchlite (engineer grade).

APPENDIX 3 Page ;7
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- ROADWAYS

these classifications:

Eimendorf AFB, AK Nov 2001

- Lettering and a 3/8-inch white border will be cut out of
- Avery XL-6009 Brown overlay film. .The border and .

lettering will be placed on both sides of these signs.

* Strest signs shall bear the PACAF shield (4 inches in
-+ diameter placed 1.25 inches from: the left edge of the

sign), street name in 3-inch lettering, and street type (i.e.,
~Ave,Rd, SYin f-inch lettering.. T

The .Bbﬁéhifédge of street signs. shall be mounted 7 feet

above the ground. When mounted on' the same pole as a
stop sign, the bottom

1 Roadways provide the primary Vérit_agepbint in which visitors

observe the base. The treatment of the.roadways and views
from roads are important componients in improving the base's

_| visual image. Thiee roadway classifications have been

identified. The following design considerations should apply to

e Prim.afy Roads prc)_\)ide écceés through and between the

major functional areas of the base, as well as, access to
and from the gate areas. Primary roads will typically have
4 12 foot wide driving lanes. A turning lane will be ‘
‘provided as needed. Access and egress points should be
allowed only for secondary streets and major facilities.
New buildings and parking lots should be set back a
minimum of 100 feet from the road edge.
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feet wide with 2 — 12-foot-wide drivin
" lanes as required. ¢ ¢ -

.
.

Existing parking and storage areas should be relocated or _
“re-designed to provide a minimum setback of 50 feet. Site
furishings  including fire hydrants, light poles, bus
shelters, ‘and “signing should be located a minimum

distance’ of 8 feet from' the edge of the pavement.

Overhead utility lines should be placed underground or

relocated behind buildings whenever possible. Pedestiian’ '
paths, where needed, should be . separated by a

minimum of 15 feet from the pavement edge.

Secondary Roads supplement the primary road system by
providing access to, between and within the functional
land use areas. Secondary roads should be at least 24

glanes and tuming

‘New buildings and -péfkihg areas should be set back a

minimum of 100 feet. Pedestrian walks aligned to the road
should be separated with a 10-foot-Wide grass buffer.
Landscape plantings, lighting and signing should be

limited to short periods of time.

“provided in high-use areas. On-street parking should be

Tertiary Roads handle local traffic and provide direct -
access to individual buildings and parking areas. In the
main base area they should have 2 - 12-foot-wide driving
lanes, with continuous curb and gutter on both sides. A
minimum setback distance of 50 feet is required, with a
75-foot setback preferred. Pedestrian walks not separated
from the road should be a minimum of six feet wide. A
minimum five-foot grass buffer is recommended.

Streetscape Treatment. :

The appearance anvd"séf‘ety of.roadWays'Can*be improved by
reducing visual clutter and coordinating the design of street-
scape. ‘

Provide pedestrian crOéSwalks where pedestrian and
vehicular traffic intersects. Crosswalks on primary and

- heavily traveled secondary streets should be identified

with signs (similar to the existing sign at the base
exchange) and reflective paint strips in the road.

No on-street parking should be allowed along primary
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PEDESTRIAN
PATHS/BIKEWAYS

|+ Landscape Plantings. Landscape
... Toadways should be restricted to canopy trees and

Elmendorf AFB, AK Nov 2001.

 roads. Parking along secondary. streets should be limited--
allowed only where additional pavement width is provided,
and only for short-term use. Parking on tertiary streets

- should be allowed only in the homing areas. '

: ;_'bla‘hﬁngjs alb‘ng

New plantings should be placed 15 to 20 fest

- _from the edge of the pavement. Plantings should reduce

negative views, screen parking areas, direct traffic and
stop blowing snow.. e o .

|+ Roadway lighting should reinforce the road hierarchy and

promote safe travel through the base during periods of
- darkness. Poles, fixtures and type of light source should
be consistent. Fixtures should be spaced according to
- :required light intensity and height of pole.

* The coordination of directional, informational and

regulatory signing is the easiest way to reduce clutter and
-improve the way one finds his way around the base. Signs
should be of & standard format, size, color, material and

placement, and provided only on an as-needed basis.

* Roadways should intersect at right-angles (90 degrees),
although 85 to 95 degrees is acceptable. This standard
should be used when designing new roads or realigning
existing:intersections which do niot conform. Clear lines of

be provided atll intersections.

I* Road sections when piaced in straight alignment can

become monotonous and uninteresting. A curved
alignment creates a more pleasant and interesting visual
environment. . |

| New roads should be designed to minimize disturbance to
‘existing vegetation. Disturbed areas should be replanted to

minimize their visual impact. irregular or free form clearing
areas with undulating edges will promote a natural landscape

avoid a spotty appearance. ;

~appearance. Mass planting techniques should be used to

* Pedestrian-oriented site planning and design contributes
to the comfort and enjoyment of outdoor activities. A well-
planned bikeway system provides recreational
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*System should cre
 responsive to des

opportunities, as well as an aliéfxiété mode of on‘base

: E’tran‘spbrta‘t’ip_li; o

Walkway and bikeway systems should be safe to uss,
properly constructed of durable materials, and free from
obstructions and hazards. They must have adequate width

fo handle expected types and volumes of traffic. The
e a unified, continuous route
ed circulation patterns.

W-élldméy Classificationi systems are categorized by the
volume of pedestrian traffic a walkway should

~ accomimodate. -

Primary- Walks afe those segments that cary the highest
volume of pedestrians, generally between major buildings

* and/or parking lots. This system of walks should be eight

fo twelve feet wide. A buffer strip between the walk and
road is recommended but not necessary. Primary walks

‘should have hard surface paving (concrete or decorative

pavers), pedestrian amenities, including lighting, benches

and landscaping.

Secondary Walks._acg:omrf_lodété moderate pedestrian
volumes and provide connections between activity

- centers. Walk widths will range from six to ten feet,
~ depending on traffic volume. When located along a
‘roadway, they should be a minimum of 8 feet wide. In

areas where there is a buffer strip between the road and
the walk, a width of six feet is adequate. Secondary walks
should have hard paving surfaces, moderate levels of
lighting, seating in designated areas, and landscaping.
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)
[

< s
-

o Tertiary Walks';cény'lqw volumes of pedestrian traffic and
provide access to.secondary building enfrances. In open,

sceni(; areas,' these walks can l_)eﬁﬁdi’teetly routed. Tertiary

walks are typicall to eigh e and _
charaéterizéd by urface materials, such as concrete

or bituminous asphalt. Other elements include seating and
landscape plantings at designated nodes.- o

General Design Considerations

* Existing wa]kwayé 'ha'\;le_ Qenerally been located parallel
and immediately adjacent to an existing road, or are
separated from it by small lawn panels, usually three to -

four feet wide. To reduce maintenance, it is recommended .

that the lawn be removed and the walk widened to the
cub. o . :

. ' New walks Shouldnotbe i,lfocafed. i}lirhediately adjacent to

_the primary road system. Instead, a buffer of 15 to 20 feet
- _is recommended to provide a psychological separation
. between the vehicle and pedestrian. New walks abutting
" secondary and tertiary roads are acceptable if these walks
are a minimum of eight feet wide (secondary) and six feet
wide (tertiary). However, an eight- to ten-foot buffer is
preferable if space is available.
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*
.

'*'In open areas, a staggered or meandering alignment
should be used to visually create interest and variety. A
landscaped buffer of 30 - 50 feet should be used to
visually and.physically separate the walk and roadway.

»  Pedestrian spaces are "outdoor rooms” defined by

buildings, and shouild relate to buildings and exterior
circulation. These areas can help identify the importance

of a single building or visually link several buildings - B )
together. :

* Bikeways should provide continuous, direct routes
. between primary origin and destination points on the base.
"~ Sirice only low-to-moderate use is anticipated, bikeways

‘can be combined with secondary and tertiary pedestrian -
paths by widering walks an extra four feetin areas of

anticipated bike use. .
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. VEHICLE PARKING

Elmendorf AFB, AK Nov 2001 -

:-' Walkwa)}, Bikeway and Pedestrian Space Anienities

-Paving material and surfaces should be durable, hard, dry,

- and not slippery. Primary materials for pedestrian spaces

- .- -and walkways: should be poured-in-place concrete,
.--although decorative concrete pavers may be used in

important areas to provide interest and visual relief. The'

- paver should be.medium brown color. Bituminous asphalt

should be used for bikeways not connected to pedestrian
walks. It may aiso be used on tertiary walks in areas of low
visibility, > v

Landscape plantings create an enjoyable pedestrian
environment. The plantings should respect sightlines,
provide focal points block winds, and screen unsightly
views. T

Pedestrian lighting can be used to provide safety and
security. Lighting in pedestrian spaces can be wall-or pole-
mounted. Pole-mounted or low-level fixtures should be
used to define pedestrian walks. ‘

Site Furnishings, such as benches, trash receptacles,
kiosks and bike racks should be integrated into the design
of pedestrian pathways and spaces. Fumishings should
be convenient and encourage use. Too many site

fumishings will c,o_n_tribute toa cI_uttergd‘ appearance.

Vehicle parking areas consume more site space and impact

more on the physical environment than any other site feature.

Parking facilities that are located with a good relationship to
' the building entry and properly designed are easy to use.

‘Paving

Concrete and bituminous asphalt shall be used as paving
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 'material ;
* Gravel may be used in vehicle storage and ‘“rustic”
recreational areas - .

- |* Concrete shall be used as curb and gutter material _
* Curbs and gutters. shall’ define parking ot perimeter,
‘| islands; medians, entrances and exits.

|'* Ramped. curbs shall be tised at handicapped access and

| Curbs and Gutters

. may be used at entries into facilities

Signage. © . o .
" |'* -Réserve ‘parking signs shalt be 254mm (10”) wide by
S T 203mm (87) high' metal signs with 25.5mm (1") pressure
| o sensitive; reflective white, HélVetica medium letters on. a

' | dark bronze, non-reflective background; on a 2134mm (7-

“J " 0°) high brorize colored post.” - .-

' Handicap - parking signs - shall .be* 203mm (8”) wide by
-~+254mm” (107) high' metal - signs- with pressure sensitive,
- ‘reflective white' handicap symbol on a blue, non-reflective

background on a 2134mm (7-0"y high bronze colored

post.

|* Locate light standards in islands, medians and perimeter
of lot. Standards shall be dark anodized bronze
aluminum. ~

| » High mast lighting shall be mounted at an average height
' between 25 and 40 feet. Light source shall be mercury
vabor or high-pressure sodium. Poles shall be dark
bronze in color. Humination level shall be from 0.5 foot-
candles .in low use areas such as remote parking to 2.0
foot-candles in high use aréas such as a BX or
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R

Commissary parking area. :

l
i
Architectural Compatlb;hty Study “
|

H

Landscépfng

1e. Landscaplng shall be incorporated into medians, islands
and perimeter of parking areas and shall be located no
closer than 3m (10’) from curbs

-1 * lIslands shall-be located: at the ends of the parkmg aisles
| and 3.6m (12’) wide x.12m. (40) long.

1. Adjustments to parking lot layout shall be made to
accommodate exnstmg trees.
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. H'ea_db'oit outlets shall be located 762mm (307) minimum
from curb to center of headbolt post. Place sidewalks on

building side of headbolt outlet posts to reduce tripping
hazard from cords.

Parking layout

* Preferred ‘stall layout is 90° angled stalls. Other stall
angles (60° or 45°) may be utilized where site restrictions
prevent use of 90° angle stalls. ' ‘

* Minimize vehicle-pedestrian conflicts by orienting traffic
aisles perpendicular to building entrances.

| * Provide a 15.2m-(50’) buffer to separate parking lots from
streets.. . ' .

-* Access to parking lots should be off secondary and tertiary
streets. - :Entrances to lots shall be 30.5m (100°) from
intersection of secondary roads and 15.2m (50°) of tertiary

* roads. Entrances shall have 7.6m (25%) curb radius.

* Parking lots shall be located convenient to facility
entrances. '

‘» Sidewalks ‘adjacent to parking lots shall be used in
determining design and layout of buffer areas.

layout of buffer areas.
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.
s

Panrplaians

Recreatlonal Vehlcles el

* Stalls shall be placed away from roadways and screened y
vegetation.

' Stalls should be located away from other non-recreational
vehicles. :

. Parkmg bays shall be 22m (70 0")

_ - ' When practlcal stalls shall be dnve through type to avoid-
" backing into traffic.
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ELECTRICAL, AND-
UTILITY
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Avoid the following:

Locating parking lots within a g}oup of buildings.

Locating parking lots and drives closer than 25m (82’) to
any facility with an occupant load greater than 1 person
per 37.2 sm (400sf). : Lo

Parking isles perpendicular to facilities ‘without periodic
gaps to allow convenient pedestrian access through isles.

Parking areas without curbed islands and landscaping.

The design of utility systems often ignores aesthetics in favor
of function. Utilities are often located without consideration of

the

ir visual impact and contribute to a negative appearance.
Avoid placement in high use areas.

Mechanical intake and exhaust devices should not be
allowed on wall surfaces. For force protection, locate

intakes on the roof for one-story buildings and above the
first floor ceiling on buildings with two or more floors.
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" reduces visual clutter

Underground utilities

.} should.be ¢
| as the sufrounc
. galvanized steel

Elmendorf AFB, AK Nov 2001

.

Resist access to the intakes. - : .

Fiush wall Iouvers are b’efrﬁiﬁéd; but they should be
. . painted the same color as the surrounding wall, and
~should not be located on entry or principal wall élevations.

Mechanical intake and exhaust devices mounted on' roofs
same color (preferably factory finished)

ing roof.. Natural :afuminum or unpainted

should be avoided. | |

Mechamcal air handlersshould be mounted in yards with
- screen:walls as space allows and should not conflict with

| adjacent activities. . If such devices must be located on
- roofs; then they should be screened.

‘-For'_ﬂfbrce':-i p'r'ote‘c':t'ibn' ‘burposés; distances from ftrash

dumpsters and’ miechanical yards to buildings shall be 30

~ feet from**inhabited” and 80 feet from troop billeting and

“priméry gathéring” structures.”

Screen " utility yards, air-handling equipment, propane
tanks, transformers, other outside mounted mechanical

equipment,. and trash dumpsters with a screen wall. Use

the. same design screen. wall throughout the site. The
enclosure should be poured-in-place concrete or concrete
block construction. A concrete pad should be provided for
the dumpster. Wood gates should be provided in high
visibility areas. Landscape plantings should be used
around the dumpster to soften the impact of the enclosure
and dumpster, but'should not restrict truck access. '

Utilities shall‘}?‘)e unqergr,our)"d wﬁ'ere practical.

GE

Coordinate with Base Communications so that telephone,
LAN and other communications cabling is installed during
construction within wall ducts; not surface mounted after
construction is complete.
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| Eliminate as mich exterior wal
Ppossible. - Where' niot’ possible, fir

~ . Elmendorf AFB, AK Nov-2001

.
»

* Eliminate unnecessary signs and street markings.

structures.

» Do not allow extenorstorage sheds, trailers or‘te’mpbrary

d’i'gdof-'appUrtenances as
Vhere not possible, finish the same color as the
surrounding surface.  Fire” devices such as: bells and horns
should be painted the same color a8 the. surrounding wall,

| however, fire alarm pull stations should be-painted red. -

' Steam line ‘sérvice vent boxés should be jocated and designed

to minimize their visual imipact. Boxes should be painted a color
compatible with adjacent buildings; fight colors are preferable to
dark. Landscape plantings ‘should be used to screen existing

- . vent boxes-and should be located a-minimum of 10 feet from

‘the - boxes.: This: distance - will --allow sufficient room. for
- maintenance and minimize. the negative effect of heated soil on
the plantings during the winter months.

' ® . Substations should be screened from public view. Careful site

. planning and screening can _minimize their impact. Locate
substations a minimum distance of 100 feet from the road edge.
Existing vegetation in the setback area should be preserved.
Provide additional plantirigs as néeded to screen substations
from view. R -
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Head Bolt Heaters shouid be locatedamlmmum distance
of two feet from the back of curb or wheel stop to prevent

them from being damaged by parked vehicle.. When

idew, the width of the walk should be

is not impeded. A standardized heater design
used throughout the base. An 8'x8” extruded
uny: housing . with a dark bronze finish. ‘is

ded. = .. . :
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.
.

| ,,SECTI_ON 3

FOCUS R _"The focus of thls chapter is™ ion of archltectural |
’ design. to security measures. Requnrements of this section -

|.should be validated agamst Iatest DoD Antl-Terronsm/Force
'Protechon Gundehnes" e

GENERAL DESIGN | Sitework Elements |
CRITERIA » Eliminate potential hiding places near the facilities
» Provide an unobstructed view around the facilities

‘o Locate assets stored on-site within view of occupied rooms
in the facility

* Minimize exterior signage indicating location of assets
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!
,:}

g ";]_ocate' rkmg at Ieast 30 fro facilities

_Provide a 125 minimum facnllty separation from installation
boundaries

Eliminate lines of approach perpendlcutar to the facility

¢ Donot design parking beneath facilities ) _
Ik Secure .access to power/heat plants gas mains, water'
g supplxes and etectrlcalv sel

.astfv_ 30 away ‘

‘ Bulldmg Elements .
Locate cntlcal assets on the mtenor of facrlmes

Minimize window area

Layout buildings to. eliminate hiding places — this does. not

preclude use. -of . landscaplng, site. amenities or more

- contemporary designs -

Design circulation . to. prowde unobstructed views of

~ people/ivehicles approachmg controlled areas, use of closed
_.Gircuit cameras is acceptable ..

-_Locate activities attractmg Iarge wsrtor _Populations away
~ from assets whenever possrbte

: Locate actxvrties attracting Iarge visitor populations remote

from assets where possible -

Place marlroomslorderly.rooms on facility perimeters

Design narrow and recessed windows and openings
Minimize the number and size of doors and windows

Avoid indented comers & large recesses in building design
Locate mechanical rooms on the facility exterior with an
exterior entrance only

APPENDIX 3 Page 34

ELM179




‘NEW FUEL SYSTEMS MAINTENANCE DOCK
DACA85-02-R-0009, AMENDMENT RQOO012

“ Architectural Compatibility Study

Elmendorf AFB, AK' Nov 2001

'FRONTGATE I

GATES

BARRICADES -

PASSIVE
BARRIERS

| automated gate should be d
increased Threat Conditions.” -

~_ Orinaseparatefacility

|'e “Locate maiirooms and orderly fooms ‘on facility perimeters

imum of dual traffic lanes in
affic volumes during peak
c vidth g should permit safety for
security personnel standing between lanes. - '

“periods. * Lane ‘Width of ‘spacin

| * The guard house should be located on a traffic istand located
N th affic lanes. Curving the
- redt e approach speed of potential

in front of and behind the
make a U-tumn or to cross
nother under the positive

'_Ehtry gates must have a positive means of securing the
installation perimeter. Gate mechanisms should be discreetly

concealed from_ all directions using decorative walls or

‘landscaping. This concealment feature should be incorporated

into the design of the ngw;gat_e;fagiﬁ‘ties.‘ Control of an
igned for quick activation during

| Barricades must beprov:dedaround the guard house to prevent
errant vehicles fromi crashing into the guardhouse. Barricades

should be integrated into the facility design disguised as

| Planters or decorative walls.

Passive barriers rely on bulk or mass (without moving parts) to

| impede “vehicular attack. Passive bairiers include Jersey

barriers, edrthwork or berms, steel posts, large concrete
planters, guardrails, and reinforced fences with aircraft barriers.
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'SECURITY | | Lighting in and of itself does not provide security, but i helps to -
LIGHTING ' | assessaggressor activity and "énhénc‘e" physical safety.

-{ Security lighting is also a psychological deterrent to potential
aggression. - =~ S :

Aggressors can use lighting fo their advaﬁtage.' Coordinate
lighting design with Security Forces to determine potential
liability. Lighting falls into the following categories:

' Boundary and entry control point (ECP) lighting should be
focused on the perimeter of the bordering area, with light
directed outward (with minimal light cast toward security).
_ The perimeter should be illuminated on both the exterior and
{ . interior of the perimeter barriers. Install lighting at each ECP
to facilitate identification of personnel or vehicles accessing
- | thebase. L S
|» Area lighting is: provided to. illuminate the area under
- protection. .Uniform lighting should be augmented by “fill-in”
- lighting at locations where structures, utilities, or vegetation
create shadows or reduced lighting levels. -

VEGE_TAT!ON AND Vegetation can be used to define property and standoff zone
~ PLANT SELECTION | boundaries as well as obscure lines of sight.

Piant selection requires definite determination as to which plant
materials will fulfill the protective measures needed. Consider
the following items when specifying plants: :
Indigenous plant species (xeriscaping)

size

shapes

density
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.
.

'om/splke beanng plants N
wih haractenstlcs

" LAN _ negative‘ effects upon

define boundaries of property
_-| .- provide a barricade/obstacle to moving vehicles

| *-. hinder. aggressor movement.on foot . ,
e obscure sightlines advantageous to agressors (oonstructed
h:gh enough to achieve.the desired. effect, or combined with
vegetation/construction elements)
landforms should be located at appropriate standoff
distances from assets where practical

o Landforms used for secunty appllcatlons :nclude
“fe slopes and berms ™
1 -Should be designed with a minimum rise of 1000mm (36 : )
inches) -
~ » Mustbe stablllzed with rolllng terrain and irregularities to
* provide obstacles and drop offs to deter vehicular movement
~» _Slopes should be des:gned that are at a slope of 1:1 or
steeper with a mlmmum risg of 3 feet to deter vehicle
“movement :
* Recommend rollmg terram and include irregularities to
: - ‘provide obstacles aid drop-offs to deter vehicular movement
: Dltches ‘swales and depressnons : :
= o Should be constructed with' 1 5 (rock lined slope) and 2:2.5
. (non-rocklinedslopes . .-
e Slopes.and berms should be mtegrated with ditches for
. greates effect -
e« Ditches should be constructed at a slope of 1:5 for rock lmed _
" slopes or 1:2.5or non-rock lined slopes.
. Integrate slopes and berms with dltches for greater effect.

FENCING ' . Enhanced fencmg can faculltate llmlted sight lines and stop

' moving vehicles. Additional 'screening material can assist in

obscuring sight lines in conjunction with the protective -
features of the fencing.
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* Standard security fencing is 6" high. Where specified to
protect high priority Air Force assets the fence must be 7’
high with 15 inch long outriggers each with 3 strands of
barbed wire, for a total height of 8'. - o

* Reinforced fences integrated into chain-link fencing require

- two 3/4 aircraft cables (general purpose galvanized , class 2, -

6 by 19). Placement of cables should be at a height of 30-35
inches above finished grade: These cables should be -
secured to the line posts with connections of equal or greater. . .

strength than the shear strength of the cable.

SYSTEMS ' | = reinforced concrete or CMU
' ' - | ». double wythe masonry .

BULDING | Preferred materials for security design

M
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~SECTION4
'LANDSCAPE DESIGN GUIDELINES

| The Landscape Design Guidelines will direct the planning and'
design of all future landscape development. at Elmendorf Air

Force Base. These guidelines should be used in conjunction

‘with the cument D.O.D: Antiterrorism/" ' Force Protection ~
Construction Standards and the Elmendorf A.F.B. Landscape |

Development Plan. These guiidelines have been designed to:

¢  Promote a‘sense of pride and well being among the
people who live and work on base.

‘»  Provide an aesthetically pleasing way implement and

maintain force protection measures.
*  Improve the environmental quality of the base.

*  Minimize landscape maintenance.
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) ' LANDSCAPE -1 Seven different landscape zones are identified below. Each of
ZONES these zones have unique landscape requirements.

.be formal in appearance and announce
_ entrances _to a military installation.
es should be regulardy spaced and provide

- may be ed.in staggered rows to emphasize visual
- effect -and. channel views., Evergreen trees and large
flowering shrubs: should backdrop the main entrance sign
sually anchor it down. hrub beds should be
‘ in’ which::they accentuate the

e vLéridscépéﬂ:_:'Buffefs:v These' I
| large undulating earth b
-material planted close

scapes will incorporate
upright and dense
rovide the appropriate
ble views and noise.
owing winds are to be
winds with adequate
.. These buffers should
eciduous plant material
- Fows to moderate wind
- | -+ Vvelocity. ‘The use of fruit, bearing frees and shrubs (e,

cn | ‘mountain ash;’ Canada red cherry’ efc.) that attract high
’ concentrations of birds should be avoided in buffer

plantings immediately. adjacent to. airfield flightline
operations. Generally, noise levels cannot be controlled
effectively” through the Use of landscape plantings alone.
~'Solid vertical surfaces, such as earth berming or walls,
must be included: to have ‘a ‘significant effect on noise
pollution. ‘Earth berms should not exceed a 1:3 slope.

| . dclimatic effect and
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‘|'e 'Street Trees:

e fKéyfl:?éathreAreas: G

Elmendorf AFB, AK . Nov 2001,

.
s e

. Street tree plantings déﬁﬁe-_thefbajsib’ roadway organization.

- of the base. Plantings are-to be ireguiarly spaced, with a
 minimum setback ' of ‘20 feet ‘along major. - roadways.

Deciduous shade trees, 'stich s birch, aspen, chokecherry |
used for all street plantings. -

. and norway maples, are to be’
- Evergreen trees should b
~toallow for clear viewing* All street trees should have
- straight . trunks, 1-3/4" “caliper- minimum, with: branching
starting at 6 foot height. -~~~ " T

o Residential Areas: .

- Residential areas are to. be. planted with a mix of
., -deciduous and evergreen plant materials. Deciduous trees
- provide shade during summer months and allow the
‘warmth of -the sun:in winter, while properly placed
evergreens provide year-round foliage and massing and

- mitigate  the winter* environment: .= Earth  berming ‘and
contouring is encouraged to: e visual interest year
round. The use of eve : S desirable between
units were visual privacy  a issue. Because of snow
shed from roofs, no foundation plantings will be used were

- -this problem may occur. -foindation plantings are

- special treétment.” Planitings are to be informal and should
- provide a naturalistic appearance to the housing areas.

_ Key feature’ areas . include the 'Wing Headquarters,
* administrative/community - center core, and boulevard
- roadways. These areas will be intensively landscaped and

maintained to provide a more formal appearance. Large
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deciduous trees are to be mixed with evergreens to screen
unsightly views. Flowering trees can be used to provide

... accent and.interest. Foundation plantings will be selected
o for # ini . maintenance requirements and. for
' & planted in simple masses of ho.
ant. types. per definable area.
is encouraged to help create

“Support facility areas are areas - within the base that have
low-to-moderate visibility ‘but will be planted to have a
natural, utilitarian appearance. Specific areas include the
community services: district .and. the industrial area. The -
amount of landscape planting to be done in each area will
be accomplished on a case-by-case basis. Specific site

-conditions and building. use will dictate where landscape
planting canbe installed. -~ .

. Support facility ‘areas, will. be planted with a mix of
‘deciduous . and evergreen trees. If used, they will be
planted away from. facilities and in masses to minimize
maintenance requirements. Planting should be informal to
provide a natural appearance, Evergreens will be used to
screen unsightly views, as well as provide visual interest
during winter. Earth berming and contouring is encouraged
to help create visual interest year round.
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LANDSCAPE

PLANTS

. Elmendorf AFB, AK-Nov 2001 - . -

.
I3

g bays; should be a minimum

et 1o provic
ustments in. pa
late-existing tre:

consist of a -mix of
- haturalized material.
is. encouraged in the treed
terest year round and create
: 1:areas should remain fairly
flat. These areas are used for recreational activities and
will comprise between 40 to 60 percent of the park area,
with trees to cover the balance. These areas will provide
;. the basis of knitting the existing native woodlands together

- with the main base area. Out of the way and seldom used _
.- -areas shall:be allowed to grow naturally ‘with minimal
-« mainteriance: . Plant material shall be picked to correspond

 tothe particular site character.

{ The plant list is divided into thrée categories: (1) trees, (2) large

shrubs, and (3) low shrubs and ground covers. Each plant
appears in alphabetical order by the botanical name, followed by

'{ the common”name.” Future landscape projects should use only
plants  listed below(see the Landscape Development Plan for

| detailed plant nformatior). -

¢ Trees

Botanical Name/ Common Name
Betula papyrifera/ White Paper Birch

Betula prapyrifera ‘Gracilis’/ Cutleaf Weeping Birch
Larix siberica/ Siberian Larch
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m setback of 10 to15 feet”
shed snow. Landscape islands are
-end of the parking aisles closest -
“views. The use of istands at both -
and. can he used to define parking -

Is should be a- minimum of12° .
ised: center landscape islands; ..

for landscape plantings and plowed =
r_\lsihg} lot layouit should be ‘made to-

ndscapes are to be informal .
gs will be grouped to
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' Pinus contorta *Contorta’/ 'S
. Pinus contorta ‘Latifolia’/ Lodg
- Pinus sylvestrus/ Scotch Pine
- Prunus maacki/ Amur Chokecherry
Prunus padus/ European Bird Cherry _
* Prunus v. melanocarpa ‘Shubert’/ Canada Red Cherry

Elmendorf AFB, AK Nov 2001

Malas baccata/ Columnar Siberién Crabapple .

Malas ‘Dolgo’/ Dolgo Crabapple -
Malas ‘flame’/ Flame Crabapple

Malas ‘Radiant/ Radiant Crabapple

Malas ‘Royalty/ Royalty Crabapple

ea glauc: ite Pin

o Spruice

'Colorado Blue Spruce
ce .

e Pine

epole Pine

Picéa sitchensis/ Stk

Sorbus aucuparia/ European Mountain Ash
Large Shrubs

Botanical Name/ Common Name

“Sorbus decora/ Showy Mountain Ash
‘Tsuga hetcropbylla/ Western Hemlock

Acer ginnala/ Amur Maple

Anielancbier alnifolia/ Saskatoon Serviceberry
Caragana arbotescens/ Siberian Pea Shrub _
Caragana a. ‘Sutherland’/ Columnar Siberian Pea Tree
Cormus stolonifera/ Redosier Dogwood

Cotoneaster acutifolia/ Peking Cotoneaster

Lonicera tatarica/ Tatarian Honeysuckle

Lonicera zabelil/ Zabelii Honeysuckle :
Potentilla fruticosa ‘Abbotswood’/ Abbotswood Potentilia
Potentilla fruticosa ‘Kathryn Dikes’/ Kathryn Dikes

* Potentilla

Potentilla fruticosa Tangerine’/ Tangerine Potentilia
Prunus tomentosa/ Nanking Cherry

Ribes alpinum/ Alpine Cusrant

Ribes odoratum/ Missouri Currant

Rosa rubifolia/ Red Leaf Rose

Rosa rugosa/ Rugosa Rose . s
Spiraea bumalda ‘Goldflame’/ Gold flame Spiraea
Spiraea bumalda ‘Froebeli’/ Anthony Waterer Spiraea
Syringa prestoniae hybrids/ Canadian Hybrid Lilacs

.~ Syringa villosa/ Late Lilac
* Syringa vulgaris/ Common Lilac

Viburmum trilobum/ American Cranberry
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fe 'Low Shrubs and Ground Cover ST

--END OF APPENDIX--
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: _ ELMENDORF AIR FORCE BASE, ALASKA

October 2002

1. Scope

This subsurface exploration was conducted for the proposed New Fuel Systems
Maintenance Dock, Site 3, at Elmendorf Air Force Base (AFB), Alaska.

The purpose of the exploration is to identify the geotechnical and site
conditions related to the proposed project. This report presents a summary of
the findings based on the results of laboratory testing, field explorations, and a
general knowledge of the site.

2. Project Location and Description

The project site is located in the vicinity of building 8676 and the equestrian

. riding stables. The site is north of Arctic Warrior Drive between Vandenberg

Avenue and Tally Avenue. The site location is shown on the enclosed Project
Location and Vicinity Map (Figure 1).

'The planned project consists of a heated, three-bay Fuel Systems Maintenance

hangar, with conventional spread footings and slab on grade floor and an
aircraft taxiway. The hanger will be capable of simultaneously housing three
F-15 or F-22 aircraft for fuel systems maintenance. The proposed approach
taxiway runs from the south end of the existing poor-weather runway east to
the proposed new facility.

3. Field Exploration

The field exploration was conducted from 1 August 2002 to 7 August 2002 and
consisted of twenty-four test borings. The test borings were drilled to depths
from 4.9 to 15.5 meters (m).

Denali Drilling Inc., under contract with the Corps of Engineers, drilled the test
borings using a CME 85 drill rig with Automatic Hammer and a continuous
flight, 203 millimeter (mm) outside diameter (O.D.) hollow stem auger. A Corps
of Engineers’ technician supervised the drilling and logged the test borings in
accordance with ASTM D 2488-93, “Standard Practice for Description and
Identification of Soils (Visual - Manual Procedure)’. A Corps of Engineers
chemist, using a photo-ionization detector (PID) (HNU systems model PI-101),
scanned the collected soil samples for volatile organic compounds (VOC). Dowl
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Engineers, under contract with the Corps of Engineers, surveyed the boring
locations using Alaska State Plane Coordinate Zone 4, NAD8&3. Elevations are
NAVD 88 based on mean sea level (MSL). All measurements are in meters. The
test boring locations are shown on the enclosed Test Boring Location Map
(Figure 2).

Soil samples were procured at frequent intervals in the test borings, generally
1.5 m. Drive samples were taken with a 64-millimeter inside diameter (I.D.)
split spoon sampler driven with a 1.33-kiloNewton (kN) automatic hammer
falling 760 millimeters. The sampler typically was driven about 450 millimeters
ahead of the auger or to refusal. The number of blows required to drive each
150-millimeter increment is recorded on the exploration logs. The blow count is
an indication of the relative density or consistency of the soil.

A 3-centimeter natural gas line was severed in AP-4273 at an approximate
depth of 600 centimeters necessitating the abandonment of that boring. It was
not located during the field survey.

Despite a low PID reading of 5 ppm in sample 5 of AP-4279, a noticeable
hydrocarbon odor was present. In accordance with the site approved sampling
~plan, drilling was halted and the on-site chemist notified the Environmental

' Program Manager and the Pollution Prevention Coordinator of the 3rd
CES/CEVR and the Corps of Engineers’ project manager. Upon notification,
the Pollution Prevention Coordinator directed the field crew to terminate the
boring at the current depth. The COE project manager requested the field crew
continue the boring at a nearby location. The crew moved the drilling
equipment 2 meters south of AP-4279 and labeled the continuation boring as
AP-4282.

4. Laboratory Testing and Soil Classification

A testing program was established to classify and determine the physical and
engineering properties of the soils encountered. The test methods implemented
for this program are listed below.

e  ASTM D 422-63 (Reapproved 1998), "Standard Test Method for Particle
size Analysis of Soils”.

e ASTM D 2216-98, "Standard Test Method for Laboratory Determination
of Water (Moisture) Content of Soil and Rock by Mass".

e ASTM D 2487-98, "Standard Practice for Classification of Soils for
Engineering Purposes (Uniform soil Classification System)”.

e TM 5-822-5, "Pavement Design for Roads Streets, walks, and Open
Storage Areas

2
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The soil descriptions and classifications contained in this report and presented
on the  exploration logs as Appendix A are the project technician’s
interpretation of the field logs and laboratory testing results. Furthermore, the
stratification lines represent approximate boundaries between soil types; the
transitions are often gradual or not discernible by drill action. Gradation
curves and laboratory test results for selected samples are enclosed as
Appendix B.

In addition to field screening the soil samples for VOCs, the chemist also
collected soil for environmental contamination testing. The test results are
presented separately in a Chemical Data Report prepared by the Alaska District
Corps of Engineers materials section.

5. Regional Geology

Elmendorf AFB is located within an area locally referred to as the Anchorage
Bowl. The Anchorage Bowl is located within the Cook Inlet-Susitna Lowland
Section of the Coastal Trough Physiographic Province of Alaska. The Anchorage
Bowl is bordered by the Chugach Mountains on the east, the Turnagain Arm
on the south, the Knik Arm on the west, and the Elmendorf Moraine on the
north. Glacial features including ground moraines, drumlins, eskers and

' outwash plains characterize the Cook Inlet-Susitna Lowlands. -Five major
glacial advances of the Quaternary Period (Pleistocene and Holocene or Recent)
can be recognized in the Cook Inlet-Susitna Lowlands (Karlstrom 1957). These
glacial advances are discussed further in the following paragraph. Most of
Elmendorf AFB lies less than 100 meters above sea level.

The Anchorage Bowl is near the east border of a deep structural trough filled
with moderately consolidated Tertiary rocks that underlie Cook Inlet and
extend northeastward toward Mount McKinley (Capps 1940). These Tertiary
rocks are overlain by Pleistocene deposits as a result of repeated glacial
advances during that epoch. These deposits accumulated to thicknesses of
greater than 180 meters and appear to thicken westward from the mountain
front toward Cook Inlet. They consist chiefly of three categories of material: 1)
glaciofluvial consisting primarily of outwash sands and gravels, 2) proglacial
silty clays of estuarine-marine or lacustrine-estuarine origin, including
Bootlegger Cove Clay, and 3) glacial till deposited as ground moraine. Most of
the Anchorage Bowl is overlain by relatively clean coarse-grain soils derived
from outwash and glacial debris deposited in front of the youngest Pleistocene
glacier, Naptowne-Wisconsin, which migrated into the area. This glacier
produced a large east-west end moraine, know as the Elmendorf moraine,
across Fort Richardson and the north side of Elmendorf AFB. Outwash from
this glacier spread southward across the Anchorage Bowl and buried ground
moraine and the proglacial silty clays. The thickness of the outwash is
estimated to be about 18 meters under most of Elmendorf AFB and Fort

3
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Richardson, but is not at a constant depth (Cederstrom and Trainer 1953). The
.outwash thins toward the west and south away from its source and tends to
become' coarser toward the mountains, grading laterally into cobble and
boulder sizes. The silty clays below the outwash are inter-bedded with silt and
fine sand. The clay deposit extends to depths on the order of 61 to 76 meters
within the Anchorage Bowl and "pinches-out" on the east near the Chugach
Mountains and on the north near a line connecting Dishno Pond and Sixmile
Lake. Glacial till, consisting of boulders, cobbles, gravels, sand, and fine-grain
soils, underlies the silty clays (where encountered) and extends to the Tertiary
rock. Ground moraine of the Naptown glaciation overlies the advance outwash
of that glaciation and glacial till of the earlier Knik glaciation to the north of the
Elmendorf moraine.

Seismic Zone: Elmendorf Air Force Base is located in a seismic locale where
great earthquakes occur. Structures should be designed according to Technical
Instructions Manual, TI 809-4, “Seismic Design for Buildings.” The in-situ
mineral soils at the site, as a minimum, meet the characteristics of Site Class
D soils specified in TI 809-4.

6. Site Conditions

Surface: The project site is essentially flat. Site vegetation consists of mostly
grass and weeds with areas of medium to large Birch and Cottonwood trees
ranging from 15 to 18 meters in height. Where there is no vegetation, the ground
surface is composed of gravel or covered with asphaltic concrete pavement.
Overhead and underground utilities may be present; however, utility locations
and depths were not within the scope of work of this investigation.

Subsurface: Some of the surficial soils appear to be made up of fill; this is most
likely due to previous land use and construction activities. Sampling showed
that these fill soils varied greatly in type and somewhat in depth, generally

~ ranging approximately 0.5 to 2.75 meters below the surface. Fill soils were
moist and predominantly olive or brown in color. Table 1 shows specific soil
types and depths listed by hole number.

Surficial soils in non-fill areas, and some fill areas, are yellow to brown, moist,
frost susceptible (F1 to F4), and classify as silty sand with gravel (SM), silty
gravel with sand (GM), and silt, silt with sand or sandy silt with gravel (ML).
Test borings indicate these soils to extend from approximately 0.5 to 1.5 m
below the surface.

The soils underlying the surficial soils, to the limit of the exploration, are tan,
brown, gray or olive, moist, sands and gravels. These soils predominately
-classify as non-frost susceptible or potentially frost susceptible with
occurrences of slightly frost susceptible (NFS to S2), poorly to well-graded

4
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NEW FUEL SYSTEMS MAINTENANCE DOCK
DACA85-02-R-0009, AMENDMENT R0O012

Geotechnical Findings Report
New Fuel Systems Maintenance Dock, Site 3 (ELM179)
Elmendorf Air Force Base, Alaska. October 2002

gravels and sands (GP, GW, SP, SW), occasionally well or poorly graded sand or
gravel with silt (SP-SM, SW-SM, GW-GM) and rarely silty gravel or sand (GM,
SM). Generally, the fines content ranges from 2 to 10 percent. The blow counts
indicate the soil to be medium dense to dense.

TABLE 1: SOIL BORINGS SHOWING EVIDENCE OF FILL

AP-4268
AP-4268

AP-4276
AP-4276

AP-4281 ML .
AP-4281 SW-SM_|Well-graded SAND with Silt and Gravel 1.7

Groundwater was encountered in the two deepest borings (AP-4281 and AP-
4282) between 10 and 11 meters below the ground surface. The water depth
while drilling is recorded on the exploration logs. On the basis of these two
borings, the elevation of the groundwater table is approximately 50 meters
MSL. Groundwater elevations can fluctuate seasonally with changes in
precipitation, snowmelt, and runoff conditions.

Drilling took place in early August, so no seasonally frozen soil was
encountered during drilling. However, the seasonal frost can penetrate to 3
meters or more below the ground surface under conditions: of shallow or no
snow cover during a cold winter.

Enclosures:
1. Figure 1 - Project Location and Vicinity Map
2. Figure 2 — Test Boring Location Map

3. Appendix A - Exploration Logs (AP-4260 to AP-4283)
4. Appendix B - Laboratory Test Results of Selected Soil Samples

%
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NEW FUEL SYSTEMS MAINTENANCE DOCK ELM179
DACA85-02-R-0009, AMENDMENT R0012
ALASKA UISIKIUI Froject.  NEW FUEL SYSTEMS MAINTENANCE DOCK, SITE 3 Page 1 of 1
ELM179)
CORPS OF ENGINEERS { Date:
ate: 1
ENGINEERING SERVICES e ELMENDORF AIR FORCE BASE, ALASKA Aug 2002
X . rilling Agency: (] Alaska District Elevation Datum:
Soils and Geology Section Other  Denali Drfing B ML 3 other
.. Northing: 806,538 m Top of Hole
EXPLORATION LOG Location: Easting: 511,491 m Elevation: 60.1m
Hole Number, Field: Permanent; Operator: Inspector:
SB-1 AP-4260 Jason Love James Robson
Type of Hole: [J other Depth to Groundwater: Depth Drilled: Total Depth:
[ Test Pit Auger Hole [ Monitoring Well (1 Piezometer NE 44m 49m
Hammer Weight; Split Spoon |.D: Size and Type of Bit: Type of Equipment: Type of Samples:
154 kg 63.5mm 203.2 mm HSA with builet bit CME8S5 with Automatic Hammer Grab and Drive
B . Classification ‘ GrainSize | E L
= . 2lge| = ASTM: D 2487 or D 2488 — el Desciiption and Remarks
ElBle|282 8 3 gl=2i8!&| 8| & | Surface: Grass and gravel
SEE IR ‘IHEBE
S5 8|22|88] 8 | & : 2|2 (=2 =
) F1 | Grab | GM | Silty GRAVEL with Sand §7.2] 10 Dark brown, moist, subangular gravel, fine to
coarse sand, nonplastic (NP) fines
PFS 7 GW | Well-graded GRAVEL withSand | 67 | 30 | 3 [57.2(/ 19 | 2 | Brown, moist, angular to subrounded gravel,
20 fine to coarse sand
29 .
NFS 7 GW | Well-graded GRAVEL with Sand 63.5( 05 Brown, moist, subangular to subrounded
13 . gravel, fine to coarse sand, gravel fractured
17 while driving
B NFS 10 GW | Well-graded GRAVEL with Sand >76.2| 0.7 Browm, moist to wet, angular to subrounded
\ 12 and Cobbles gravel, fine to coarse sand
L 5 ) Bottom of Hole 4.9 m
Elevation 55.2 m
Groundwater Not Encountered
- PiD = (Hot) Photo lonization Detector
- 6
S
27
=)
5
(D. =
s
<
ul— 8
<
a
ol
g
{
: B
w
ok
9
g .
E[—10
S| NPA Form 19-E Project: NEW FUEL SYSTEMS MAINTENANCE DOCK, - | Hole Number:
%1 May 94 Prev. Ed. Obsolete SITE 3 (ELM179) AP-4260
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NEW FUEL SYSTEMS MAINTENANCE DOCK ELM179
DACA85-02-R-0009, AMENDMENT R0012
ALASKA DIS| RJCT Project:  NEW FUEL SYSTEMS MAINTENANCE DOCK, SITE 3 Page 1 of 1
M179)
CORPS OF ENGINEERS L Date:
M98 ENGINEERING SERVICES —— ELMENDORF AIR FORCE BASE, ALASKA ate:  1.Aug 2002
rilling Agency: ([ Alaska District Elevation Datum:
SOIIS and GeOIOgy SGCthﬂ Other Denali Drilling X MSL {7 other
. Northing: 306,529 m Top of Hole
EXP LO RATION LOG Location: Easting.  511,542m Elevation: 50-3m
Hole Number, Field: Permanent; Operator: Inspector:
SB-2 AP-4261 Jason Love James Robson
Type of Hole: (O other Depth to Groundwater: Depth Drilled: Total Depth:
O TestPit (X1 AugerHole [ MonitoringWell {J Piezometer NE 44m 49m
Hammer Weight: Split Spoon |.D: Size and Type of Bit: Type of Equipment: Type of Samples:
154 kg 63.5mm 203.2 mm HSA with bullet bit CMEBS with Automatic Hammer Grab and Drive
_ g ga| E Bt oD 2488 GanSee JE| Description and Remarks
£ 582|233 8 3 Tlo|g| S & s Surface: Grass
El2lE|88|82 & | £ SI&lE|l %5122
|15 3|82|58| 8 | 3 _ NMEIRIEIEEE ,
) F3 | Grab | SM | Silty SAND with Gravel 20 (55| 25 [19.1]| 0.2 | 14 | Brown, moist, subanguiar gravel, fine to
' ] coarse sand, low plastic fines
— X | | | 2 PFmm———————————y | | b ] e
L. NFS 2 GW | Well-graded GRAVEL with Sand >76.2) 0.3 Brown, moist, angular gravel, fine to coarse
1% and Cobbles sand, cobbles fractured while driving
— NFS 6 SW | Well-graded SAND with Gravel 191 03 Brown, moist, subangular gravel, fine to
1'I0 coarse sand, bits of coal in sample
- NFS 7 GW | Well-graded GRAVEL with Sand >76.2| 0.3 Brown, moist to wet, subrounded gravel, fine
}g and Cobbles to coarse sand
| Bottom of Hole 4.9 m
Elevation 554 m
Groundwater Not Encountered
- PID = (Hot) Photo lonization Detector
— 6
3
5—-7
g
o
(]
Z
§— 8
&
E
[}
209
=
w
ol
S
]
=10
g NPA Form 19-E Project: NEW FUEL SYSTEMS MAINTENANCE DOCK, Hole Number:
&| May 94 Prev. Ed. Obsolete SITE 3 (ELM179) | AP-4261
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ELM179

NEW FUEL SYSTEMS MAINTENANCE DOCK
DACA85-02-R-0009, AMENDMENT R0OO012 »
ALASKA DISTRICT Project:  NEW FUEL SYSTEMS MAINTENANCE DOCK, SITE 3 Page 1 of 1
179)
CORPS OF ENGINEERS (ELM .
Mol ENGINEERING SERVICES —— ELMENDORF AIR FORCE BASE, ALASKA Date: 7 Aug 2002
] . riling Agency: (7 Alaska District Elevation Datum;
SOI IS and GeOIog y SeCtlon X Other  Denali Drilling B MSL [ other
. Northing: 806482 m Top of Hole
EXPLORATION LOG [ [erie s Dot
Hole Number, Field: Permanent: Operator; Inspector;
SB-3 AP-4262 Jason Love James Robson
. |
Type of Hole: [J other Depth to Groundwater: Depth Drilled: Total Depth:
[ TestPit DO AugerHole [ Monitoring Well [ Piezometer NE 9.0m 94m
Hammer Weight: Split Spoon 1.D; Size and Type of Bit: Type of Equipment: Type of Samples:
154 kg 63.5mm 203.2 mm HSA with bullet bit CMEBS with Automatic Hammer Grab and Drive
8| . Classification GranSize | E -
=l . § gﬁ = ASTM: D 2487 or D 2488 % = Description and Remarks
E =L = ® ) .
= _§’ _é EE %z § 3 :’; g g S § § Surface: Grass
25158282 & | & EIRIEIE
] F3 | Grab | SM | Siity SAND with Gravel 16 (56 | 28 | 64 | 0.2 | 22 | Brown, moist, subangular gravel, fine to
coarse sand, nonplastic (NP) fines
|NFS| 11 GW | Well-graded GRAVEL with Sand >76.2] 0.2 Brown, moist, subangular gravel, fine to
;g and Cobbles _ | coarse sand
NFS 10 GP- | Poorly graded GRAVEL with Siit | 54 | 41 | 5 |635( 0.4 | 3 | Brown, moist, subangular gravel, fine to
%g GM | and Sand coarse sand
NFS 8 GW | Well-graded GRAVEL with Sand 50.8( 0.1 Gray with orange staining, moist to wet at4.4
12 to 4.6 meters, subangular gravel, fine to coarse
15 sand, gravel fractured while driving
4 SW- | Well-graded SAND with Siit and 699( 0.3 Otive, moist, subangular gravel, fine to coarse
10 SM | Gravel sand
20
3
8
g
8 4 SW | Well-graded SAND with Gravel 3811 0.2 Brown, moist, subangular to subrounded
z 111; . gravel, fine to coarse sand
g
2
)
©
E
17/
= 5 SW | Well-graded SAND with Gravel 191 04 Olive with orange staining, moist, subangular
2 14 to subrounded gravel, fine to coarse sand,
o 17 ravel fractured while drivin
9 Bottom of Hole 9.4 m
z Elevation 514 m
8 —10 Groun’c_iwater Not Encountered
% NPA Form 19-E Project: NEW FUEL SYSTEMS MAINTENA | Holé Number:
%| May 94 Prev. Ed. Obsolete SITE 3 (ELM179) AP-4262
APPENDIX 4 ©Page 12




NEW FUEL SYSTEMS MAINTENANCE DOCK
DACA85-02-R-0009, AMENDMENT R0012

EXPLORATION LOG ELM179SITE3.GPJ ACE_ANC.GDT 10/15/02

ELM179

ALASKA DISTR|CT Project:  NEW FUEL SYSTEMS MAINTENANCE DOCK, SITE 3 Page 1 of 1
ELM179) :
CORPS OF ENGINEERS { Date:
ENGINEERING SERVICES — ELMENDORF AIR FORCE BASE, ALASKA ate:  1Aug 2002
rilling Agency: [ Alaska District . Elevation Datum:
Soﬂs and Geology Section Other  DenaliDling RS 0 other
.. Northing: 806,570 m Top of Hole
EXP LORATION LOG Location: Easting: 511,619 m Elevation: 50-3m
Hole Number, Field: Permanent; Operator: Inspector;
SB-4 AP-4263 Jason Love James Robson
Type of Hole: O other - Depth to Groundwater: Depth Drilled: Total Depth:
[ TestPit (X AugerHole [J Monitoring Well [ Piezometer NE 44m 49m
Hammer Weight: Split Spoon I1.D: | Size and Type of Bit: Type of Equipment: Type of Samples: |
154 kg 63.5mm 203.2 mm HSA with bullet bit CMEB5 with Automatic Hammer Grab and Drive
- g 43| E AETH B 5387 or D 2486 oS | € ® Description and Remarks
E Flo|c o8| 8 3 : Tlolg 81 8| & | surface: 60-foot Cottonwoods
£186| 2|82 5d El51e|Q|=2| &
21215858 B | & alalc|{zle|=
SIS |||} & | & R|2|E|[S{& |
F4 | Grab | ML | Sandy SILT with Gravel 381( 04 Olive, moist, angular gravel, fine to coarse
sand, nonplastic (NP) fines, FILL
F1 2 GM | Silty GRAVEL with Sand and >76.2 0.2 Brown, moist, angular to subrounded gravel,
B % Cobbles fine to coarse sand, FILL
L F1 5 GM ! Silty GRAVEL with Sand 44 1 35| 21150803 | 6 | Olive, moist, subangular gravel, fine to coarse
2 sand, FILL
3 -
— PFS 11 GW- | Well-graded GRAVEL with Siit, >76.2| 0.3 Brown, moist, subrounded gravel, fine to
22 GM | Sand, and Cobbles coarse sand, NP fines, cobbles fractured while
18 _ driving
B NFS 9 SW | Well-graded SAND with Gravel 699 0.4 Brown, moist to wet, subangular gravel, fine to
g coarse sand
- Bottom of Hole 4.9 m
Elevation 554 m
Groundwater Not Encountered
- PID = (Hot) Photo lonization Detector
— 6
— 7
— 8
— 9
—10
NPA Form 19-E Project: NEW FUEL SYSTEMS MAINTENANCE DOCK, - | Hole Number:
May 94 Prev. Ed. Obsolete SITE 3 (ELM179) AP-4263
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NEW FUEL SYSTEMS MAINTENANCE DOCK

ELM179
DACA85-02-R-0009, AMENDMENT R0012
ALASKA D’STR|CT Project:  NEW FUEL SYSTEMS MAINTENANCE DOCK, SITE 3 Page 1 of 1
‘ ELM1T79)
CORPS OF ENGINEERS ( \ Dale:
ate: 1
MoSTERITNOD. £y INEERING SERVICES o ELMENDORF AIR FORCE BASE, ALASKA te:  1Aug 2002
. . rifling Agency: (1 Alaska District Elevation Datum:
Soils and Geology Section | "x'oner  peraioming ML O ofer
. Northing: 806,517 m Top of Hole
EXPLORATION LOG Location: Easting. 511,674 m Elevation: 60-6m
Hole Number, Field: Permanent: Operator: Inspector:
SB-5 AP-4264 Jason Love James Robson
Type of Hole: [J other Depth to Groundwater: Depth Drilled: Total Depth:
[ TestPit X AugerHole [J Monitoring Well 1 Piezometer NE 44m 49m
Hammer Weight: Split Spoon 1.D: Size and Type of Bit: Type of Equipment: Type of Samples:
154 kg 63.5mm 203.2 mm HSA with bullet bit CMESS5 with Automatic Hammer Grab and Drive
81 Classification GrainSize | E —
=l . gigel = ASTM: D 2487 or D 2488 — el Description and Remarks
:E; _§ ﬂé‘ E’g %% 2 3 g g é» N § ;g Surface: 60-foot Cottonwoods
|5 |3|82/82 & |5 ; EKEIEIE
IN§ PFS | Grab | GW | Well-graded GRAVEL with Sand §739( 4 }1271 06 | 3 | Ofive, moist, subangular gravel, fine to coarse
K sand
F1 | Grab | GM | Silty GRAVEL with Sand 127 Brown, moist, subangular gravel, medium
sand
R NFS 5 GW | Well-graded GRAVEL with Sand >76.2| 0.4 Dark brown, moist, subangular gravel, fine to
1 "| and Cobbles . | coarse sand, cobbles fractured while driving,
18 8-cm fine sand lenses at 1.4 m
— NFS 11 SW | Well-graded SAND with Gravel >76.2| 0.3 Tan, moist, subangular gravel, fine to coarse
18 and Cobbles sand, cobbles fractured while driving
15/8 cm
- 5 GW | Well-graded GRAVEL with Sand 318] 03 Brown, moist, subangular to subrounded
11 gravel, fine to coarse sand, gravel fractured
12 ~While driving a
— Bottom of Hole 4.9 m
Elevation 55.7 m
| Groundwater Not Encountered
PID = (Hot) Photo lonization Detector
— 6
o
=4
g— 7
5
3L
Q
g .
wl— 8
<
5l
(v}
E
2,
2
w
(9 -
9
3
£—10 '
% NPA Form 19-E Project: NEW FUEL SYSTEMS MAINTENANCE DOCK, | Hole Number;
%| May 94 Prev. Ed. Obsolete SITE 3 (ELM179) AP-4264
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NEW FUEL SYSTEMS MAINTENANCE DOCK ELM179
DACA85-02-R-00092, AMENDMENT R0012
ALASKA DISIRICT Project:  NEW FUEL SYSTEMS MAINTENANCE DOCK, SITE 3 Page 1 of 1
ELM179)
CORPS OF ENGINEERS { Date:
ate:
0o ENGINEERING SERVICES . ELMENDORF AIR FORCE BASE, ALASKA 2 Aug 2002
] . rilling Agency: 1 Alaska District Elevation Datum:
SOIIS and GeOIOgy SeCtlon (X Other  Denali Drifling & MSL  [J other
. Northing: 806,457 m Top of Hole
EXPLORATIO N LOG Locatan. Eastng. 511,617 m Elevation: -0
Hole Number, Field: Permanent: Operator: Inspector:
SB-6 AP-4265 Jason Love James Robson
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
[ TestPit DO Auger Hole [ Monitoring Well [ Piezometer NE 9.0m 94m
Hammer Weight: Split Spoon 1.D: Size and Type of Bit: Type of Equipment: Type of Samples:
154 kg 63.5mm 203.2 mm HSA with bullet bit CMEBS5 with Automatic Hammer Grab and Drive
S| . Classification GrainSize | E -
- glagsl = ASTM: D 2487 or D 2488 — Ele Description and Remarks
= §< g_-g% S |8 sl2l8|8 8 £ | Surface: 60-foot Cottonwoods
g 3|82 3 | & Gla|lz|B|2]|3
3 EL|EE| B | & RIR ||| |x
F4 | Grab | ML | Sandy SILT with Gravel 254 Brown, moist, subanguiar gravel, fine to
coarse sand, nonplastic (NP) fines
11 N I N
PFS 5 SP | Poorly graded SAND with Gravel | 44 | 52 | 4 |699| 0.0 | 2 | Brown, moist, subrounded gravel, fine to
g coarse sand
NFS 5 GW | Well-graded GRAVEL withSand | 55 | 41 | 4 |635] 041 | 3 | Brown, moist, angular to subrounded gravel,
14 fine to coarse sand
16
NFS 6 SW | Weli-graded SAND with Gravel 699 0.0 Brown, moist, subrounded gravel, fine to
10 ‘coarse sand
14
. 5 SP | Poorly graded SAND with Gravel 508 0.0 Brown, moist, subrounded gravel, fine to
o 18 medium sand
17
-{ oL I A N SO ) S N N O SO
5 "R
5 :
ar 8 GW | Well-graded GRAVEL with Sand >76.2| 0.1 Tan, moist, subangular to subrounded gravel,
A 18 .| and Cobbles fine to coarse sand, bits of coal in sample,
a1 2 cobbles and gravel fractured whils driving
2
e
(<IN
i
(2]
& 5 GW | Well-graded GRAVEL with Sand >76.2( 0.0 Tan, moist, subangular gravel, fine to coarse
3 19 and Cobbles sand, bits of coal in sample, cobbles and
ol = \gravel fractured while drving /1
= ! Bottom of Hole 9.4 m
z Elevation 51.6 m
210 Groundwater Not Encountered
% NPA Form 19-E Project: NEW FUEL SYSTEMS MAINTENANCE BW"'“T‘?-'io?e“Ffu“’m' ber:
| May 94 Prev. Ed. Obsolete SITE 3 (ELM179) AP-4265
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NEW FUEL SYSTEMS MAINTENANCE DOCK

ELM179
DACA85-02-R-0009, AMENDMENT R0O012 !
ALASKA DISTRICT Project:  NEW FUEL SYSTEMS MAINTENANCE DOCK, SITE 3 Page 1 of 1
ELM179)
CORPS OF ENGINEERS { :
.. ENGINEERING SERVICES o ELMENDORF AIR FORCE BASE, ALASKA Date: 2 Aug 2002
rilling Agency: {11 Alaska District Elevation Datum:
Soils and Geology Section | g oner  penaiioring VL DY ober
XPL RATI N . Northing: 806,415 m Top of Hole
E 0 O L OG Location: Easting: 511,648 m Elevation: 0.8m
Hole Number, Field: Permanent: Operator: Inspector:
SB-7 AP-4266 Jason Love James Robson
Typeof Hole: [0 other Depth to Groundwater: Depth Drilled: Total Depth:
[ TestPit K AugerHole [ MonitoringWell [ Piezometer NE 9.0m 94m
Hammer Weight: Split Spoon 1:D: Size and Type of Bit: Type of Equipment: Type of Samples:
154 kg 63.5mm 203.2 mm HSA with bullet bit CMEB5 with Automatic Hammer Grab and Drive
8lye| = (A?}sa?fn B 9987 or D 2488 s | E £ Description and Remarks
— o™ 2 -_— [
E1 8|28 8 3 S|lo|g|d{ 8| & | suface 60ootCottonwoods
= S a | 6= ...-3 = © ‘l‘:, 4 w = ©
2|l 5|ek|8=] 3 | E S|l lciglel=
Q|5 |owjicg|ui-]| m {7 RIRX R | =l e
F4 | Grab | ML { SILT 0.0 Olive, moist, nonplastic (NP) fines
— 1
5 F4 ; ML | SILT 0.0 Olive, moist, nonplastic (NP) fines
: 3 .
[ 2!
F4 1 | CL- | Siity CLAY with sand 28|72 0.0 | 27 | Olive, moist, medium to coarse sand, low
i ) % ML plasticity fines
— 3 . NFS 9 GW | Well-graded GRAVEL with Sand 65|31 | 4 >76.2[ 0.0 | 4 | Gray, moist, subrounded gravel, fine to coarse
i }% and Cobbles sand
BTt
%
-
- P NFS 9 GP | Poorly graded GRAVEL with 69.9] 0.0 Gray, moist, subrounded gravel, fine to
| @0 12 Sand medium sand
ey 12 :
- 5 :":
:\
— 5 SW | Well-graded SAND with Gravel >76.2{ 0.0 Gray, moist, subrounded gravel, fine to coarse
}.} and Cobbles sand
il
=)
5
or 18 SW | Well-graded SAND with Gravei >76.2| 0.0 Dark gray, moist, subrounded gravel, fine to
z 18 and Cobbles : coarse sand, bits of coal in sample, cobbles
A 19 and grave! fractured while driving
%] .
Q
g ] [ A T N S I N I S R S S R
= ;
g y €
g 8 .
& o 6 GW | Well-graded GRAVEL with Sand >76.2| 0.0 Gray, green, moist, subangular gravel, fine to
§ ; 8 and Cobbles medium sand
oF Bottom of Hole 9.4 m
1 Elevation 51.3 m
5 Groundwater Not Encountered
E 10 _PiD = (Hot) P!
S| NPA Form 19-E Project: NEW FUEL SYSTEMS MAINTENANCE DOCK, - | Hole Number:
%1 May 94 Prev. Ed. Obsolete SITE 3 (ELM1T79) AP-4266
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|

NEW FUEL SYSTEMS MAINTENANCE DOCK
DACA85-02-R-0009, AMENDMENT R0012

Project:

ELM179

oy ALASKA DISTRICT NEW FUEL SYSTEMS MAINTENANCE DOCK, SITE 3 Page 1 of 1
CORPS OF ENGINEERS (ELM179) | . ‘
ENGINEERING SERVICES e ELMENDORF AIR FORCE BASE, ALASKA Date:  2Aug 2002
: ! niling Agency: [ Alaska District Elevation Datum:
Soils and Geology Section |z oy Donai Drfing BHS L e
EXP LORAT' N . Northing: 806,453 m Top of Hole
o LOG Location: Easting: 511,667 m Elevation: S%7m
Hole Number, Field: Permanent: Operator: Inspector:
SB-8 AP-4267 Jason Love James Robson
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
O TestPit D Auger Hole [T Monitoring Well [ Piezometer NE 9.0m 94m
Hammer Weight: Split Spoon 1.D: Size and Type of Bit: Type of Equipment: Type of Samples:
154 kg 63.5mm 203.2 mm HSA with bullet bit CMESS5 with Automatic Hammier Grab and Drive
[l . . . .. —
= glgz| = ASTS 3987 orD 2488 T | E £ Description and Remarks
> [}] -_— e
S Bels2c8] S |3 Slolgl S| 8| & | sutace orss
SI215125(83 B |k I EIERE
S|SB |ELEF| & | & 2|28 S| 5=
[ : PFS | Grab | GW-| Well-graded GRAVEL with Silt 65|29 | 6 [635( 04 | 2 | Oive, moist, angular to subrounded gravel,
: GM | and Sand fine to coarse sand, nonplastic (NP) fines
32 NFS 6 GW | Well-graded GRAVEL with Sand 699 0.0 Brown, molst, subrounded gravel, fine to
@ 1 g coarse sand, gravel fractured while driving
?Q. .
' NFS [ GW | Well-graded GRAVEL with Sand 60 {37 | 3 [>762) 0.0 | 2 | Brownto gray, moist, subangular gravel, fine
y ¥ and Cobbles to coarse sand
A NFS 7 SP | Poorly graded SAND with Gravel >76.2| 0.0 Gray, moist, subrounded gravel, fine to
\ ;g and Cobbles medium sand, cobbles fractured while driving
— 6y 15 SP | Poorly graded SAND with Gravel >76.2| 0.0 Gray, moist, subrounded gravel, fine to
- }.? and Cobbles medium sand
g
¥ €
B ‘ 7 GW | Well-graded GRAVEL with Sand >76.2| 0.0 Gray, wet, subrounded gravel, fine to coarse
‘% 14 and Cobbles sand, bits of coal in sample, cobbles fractured
T " while driving .
— o 7 GW | Well-graded GRAVEL with Sand >76.2] 0.0 Gray, moist, subangular gravel, fine to coarse
g and Cobbles sand
- Bottom of Hole 9.4 m
Elevation 51.6m
" Groundwater Not Encountered
—10 . PiD=
NPA Form 19-E Project: NEW FUEL SYSTEMS MAINTENANCE DOCK, Hole Number:
May 94 Prev. Ed. Obsolete SITE 3 (ELM179) : AP-4267

EXPLORATION LOG ELM179SITE3.GPJ ACE_ANC.GDT 10/15/02
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NEW FUEL SYSTEMS MAINTENANCE DOCK
DACA85-02-R-0009,

AMENDMENT R0O012

ELM179

EXPLORATION LOG ELM179SITE3.GPS ACE_ANC.GDT 10/15/02

ALASKA DISTRICT Project: NEW FUEL SYSTEMS MAINTENANCE DOCK, SITE 3 Page 1 of 1
ELM179)
CORPS OF ENGINEERS ( ,
ENGINEERING SERVICES T ELMENDORF AIR FORCE BASE, ALASKA Date:  5Aug 2002
rilling Agency: [ Alaska District Elevation Datum:
Soils and Geology Section | " m oer  penai png RN D otter
R A . Northing: 806,485 m Top of Hole
EXP LO TION LOG Location: Easting: 511,387 m Elevation: 96-1™M
Hole Number, Field: Permanent: Operator: Inspector:
5B-9 AP-4268 Jason Love James Robson
Type of Hole: (3 other Depth to Groundwater: Depth Drilled: Total Depth:
(] TestPit [ AugerHole [ Monitoring Well [J Piezometer NE 44m 49m
Hammer Weight: Split Spoon L.D: - | Size and Type of Bit: Type of Equipment: Type of Samples:
154 kg 63.5mm 203.2 mm HSA with bullet bit CMEB5 with Autornatic Hammer Grab and Drive
28 . Classification GrainSize | £ .
=l - 2lgg| ASTM: D 2487 or D 2488 — gl = Description and Remarks
=Sl 8le|lLo8 8 |3 Clo|lg| 8! & 8 | surtace: Fillin railroad cut
ﬁﬁ%ﬁégzgé AT
B 8|EQ|EE| 8 | & IR
NFS| Grab | SW | Well-graded SAND with Gravel 50.3| 0.0 Brown, moist, subangular gravel, fine to
coarse sand, FILL
— 1
- NFS 5 GW | Well-graded GRAVEL withSand | 73 1 25| 2 {635/ 0.0 | 2 | Brown, moist, angular to subangular gravel,
160 fine to coarse sand, FILL
— 2
— PF$ 1 SW | Well-graded SAND with Grave! >76.2{ 0.0 Brown, green, moist, subanguiar to
13 and Cobbles. subrounded gravel, fine to coarse sand,
14 cobbles fractured while driving
- NFS 7 GW | Well-graded GRAVEL with Sand >76.2] 0.0 Tan to gray, moist, éubangular gravel, fine to
18 and Cobbles coarse sand, cobbles and gravel fractured
19 \While driving
— Bottom of Hole 4.9 m
Elevation 51.3m
i Groundwater Not Encountered
PID = (Hot) Photo lonization Detector
— 6
— 7
— 8
— 9
—10
NPA Form 19-E Project: NEW FUEL SYSTEMS MAINTENANCE DOCK, Hole Number:
May 94 Prev. Ed. Obsolete SITE 3 (ELM179) AP-4268

APPENDIX 4
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NEW FUEL SYSTEMS MAINTENANCE DOCK ELM179
DACA85-02-R-0009, AMENDMENT R0012
ALASKA DISTRICT Project:  NEW FUEL SYSTEMS MAINTENANCE DOCK, SITE 3 Page 1 of 1
ELM179)
CORPS OF ENGINEERS ( Date:
ate:
Y ENGINEERING SERVICES - ELMENDORF AIR FORCE BASE, ALASKA €. 5Aug 2002
] . riling Agency: (1 Alaska District Elevation Datum:
Soils and Geology Section | " x'oper . emaioming VSO e
. Northing: 806,514 m Top of Hole
EXPLORATION LOG |t [etes saain
Hole Number, Field: Permanent: Operator: Inspector:
SB-10 AP-4269 Jason Love James Robson ‘
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
[ TestPit D& Auger Hole [ Monitoring Well [ Piezometer NE 44m 49m
Hammer Weight: Split Spoon 1.D: Size and Type of Bit: Type of Equipment: Type of Samples:
154 kg "~ 635mm 203.2 mm HSA with bullet bit CMEB8S with Automatic Hammer Grab and Drive
3 . Classification GrainSize | € .\
gl xl. § g3 5 | _ |AST™D2487orD2sse m f‘; iR N '?escf""“" and Remarks
% _g g §+§- %E <§ 3 glz é S 7:’ g Surface: Fill in railroad cut
HEEIEEEE R Sl =883
NFS | Grab | GP | Poorly graded GRAVEL with 53|43 4 1381[ 0.1 [ 2 | Brown, moist, subrounded fo rounded gravel,
Sand fine to medium sand, FILL
— ey | { 1 | F—-—————==-———=1 | | |} | b __]
gt
B '. K NFS 7 GW | Well-graded GRAVEL with Sand 508 0.1 Olive, gray, moist, angular to subrounded -
2Q 8 : gravel, fine to coarse sand, gravel fractured
, ..; 1 - | while driving
. .
@
| P
';.-l
— 3: PFS 6 GW- | Well-graded GRAVEL with Siit 69.9( 0.0 Browmish gray, moist, angular to subrounded
oY }g GM | and Sand gravel, fine to coarse sand-
T
= -» -
v
- 4!.
o® ~
B ". : PFS 8 GW- [ Well-graded GRAVEL with Silt 63.5( 0.0 Brown, moist, subrounded gravel, fine to
:.' 131 GM | and Sand coarse sand, gravel fractured while driving-
| 5 | Boftom of Hole 49m
Elevation §1.7m
Groundwater Not Encountered
- PID = (Hot) Photo lonization Detector
- 6
8
g— 7
5
(D. -
Q
Z
a8
<
0
&
w
2 9
S
1T}
ok
S
E
El—10
% NPA Form 19-E Project: NEW FUEL SYSTEMS MAINTENANCE DOCK, .| Hole Number:
| May 94 Prev. Ed. Obsolete SITE 3 (ELM179) AP-4269

APPENDIX 4

Page 19




NEW FUEL SYSTEMS MAINTENANCE DOCK ELM179
DACA85-02-R-0009, AMENDMENT R0012
ALASKA DISTRICT | Project  NEW FUEL SYSTEMS MAINTENANCE DOCK, SITE 3 | Page 1 of 1
ELM179)
CORPS OF ENGINEERS { Date
LML ENGINEERING SERVICES T ELMENDORF AIR FORCE BASE, ALASKA ate: 5 Aug 2002
; . rilling Agency: (1 Alaska District Efevation Datum:
SOI IS an d GeO|Ogy SeCtlon X! Other  Denali Drilling X MSL [ other
. Northing: 806,547 m Top of Hole
EXPLORATION LOG  [uoutr [t swsmn [ovorroe
Hole Number, Field: Permanent; Operator, inspector:
$8-11 AP-4270 Jason Love James Robson
Type of Hole: [J other Depth to Groundwater: Depth Drilled: Total Depth:
O Test Pit Auger Hole  [] Monitoring Welf [ Piezometer NE 44m 49m
Hammer Weight: Split Spoon I.D: Size and Type of Bit: Type of Equipment; Type of Samples:
154 kg 63.5mm 203.2 mm HSA with bullet bit CMEB5 with Automatic Hammer Grab and Drive
D1 Classification GrainSze | E -
=1 gggl = ASTM: D 2487 or D 2488 - Sle Description and Remarks
i3 215 8 | = 2l =) g 8| &| & | surface: Grass and gravel
£|s 8= z8| E Sl&lElzlald
85 F2(EE| B | & RI2|ElE|E|=
3 F4 | Grab | ML | SILT 0.1 Yellow, moist, nonplastic (NP) fines
3 NFS 4 GP | Poorly graded GRAVEL with 56 (42| 2 (445 00 ; 2 | Darkgray, moist, subrounded gravel, fine to
9 Sand medium sand
— NFS 8 GW | Well-graded GRAVEL with Sand >76.2( 0.0 Dark gray, moist, subrounded gravel, fine to
g and Cobbles medium sand
- NFS 4 GW | Well-graded GRAVEL with Sand >76.2! 0.0 Gray, moist, subangular to subrounded gravel,
8 and Cobbles fine to coarse sand, cobbles fractured while
19 drivin
[ Bottom of Hole 4.9 m
Elevation 552m
| Groundwater Not Encountered
PID = (Hot) Photo lonization Detector
— 6
— 7
— 8
— 9
—10
NPA Form 19-E Project: NEW FUEL SYSTEMS MAINTENANCE DOCK, | Hole Number:
May 94 Prev. Ed. Obsolete SITE 3 (ELM179) AP-4270

EXPLORATION LOG ELM179SITE3.GPJ ACE_ANC.GDT 10/15/02
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NEW FUEL SYSTEMS MAINTENANCE DOCK
DACA85-02-R-0009, AMENDMENT R0012
ALASKA D|STR|CT Project:  NEW FUEL SYSTEMS MAINTENANCE DOCK, SITE 3 Page 1 of 1
ELM179)
CORPS OF ENGINEERS { Date:
ate:  5A
ENGINEERING SERVICES — ELMENDORF AIR FORCE BASE, ALASKA te ug 2002
. ' rilling Agency: 3 Alaska District Elevation Datum;
Soils and Geology Section | "x over - penaiiomiing B ML O other
. Northing: 806,548 m Top of Hole
EXPLORATION LOG Location: Easting. 511,660 m Elevation: 90:3m
Hole Number, Field: Permanent: Operator: Inspector:
SB-13 AP-4272 Jason Love James Robson
Type of Hole: [T other Depth to Groundwater: Depth Drilled: Total Depth:
[0 TestPit (X AugerHole [ Monitoring Well [ Piezometer NE 44m 49m
Hammer Weight. - | Split Spoon 1.D: Size and Type of Bit: Type of Equipment: Type of Samples:
154 kg 63.5 mm 203.2 mm HSA with bullet bit CMESS5 with Automatic Hammer Grab and Drive
2} Classification ; GrainSize | E -
=1 . €148 = | |ASTMD2487ornoues - HE Description and Remarks
%’ _§_’ é EE ngg § _é g -g é g E% § Surface: Birch forest
SI513|2252 B | & EIEIE IS
F4 | Grab | ML | SLT 0.2 Yellow, moist, nonplastic (NP) fines
$1 | 10 | GW | Well-graded GRAVELwithSand | 57 { 38 | 5 [>76.2 3 | Gray, molst, subanguiar gravel, fine to coarse |
| ;g and Cobbles sand, NP fines, cobbles fractured while driving
2 PFS 8 GW | Well-graded GRAVEL with Sand >76.2| 0.0 Brown, moist, subangular gravel, fine to
8 and Cobbles coarse sand, bits of coal in sample, cobbles
6 fractured while driving
— S1 11 GW- | Well-graded GRAVEL with Silt, >76.2f 0.0 Brown, moist, subangular gravel, fine to
1 GM | Sand, and Cobbles coarse sand, bits of coal in sample, cobbles
12 and gravel fractured while driving
- §1 1§ | GW- | Well-graded GRAVEL with Silt, >76.2| 0.0 Brown, moist to wet, subangular to
11 | GM | Sand, and Cobbles subrounded gravel, fine to coarse sand, NP
19 \fines
— Bottom of Hole 4.9 m
Elevation 554 m
Groundwater Not Encountered
B PID = (Hot) Photo lonization Detector
— 6
- 7
- 8
— 9
—10
NPA Form 19-E Project: NEW FUEL SYSTEMS MAINTENANCE DOCK, Hole Number:
May 94 Prev. Ed. Obsolete SITE 3 (ELM179) AP-4272

EXPLORATION LOG ELM178SITE3.GPJ ACE_ANC.GDT 10/15/02

ELM179

APPENDIX 4
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NEW FUEL SYSTEMS MAINTENANCE DOCK

DACAS

EXPLORATION LOG ELM179SITE3.GPJ ACE_ANC.GDT 10/15/02

ELM179

May 94 Prev. Ed. Obsolete

SITE 3 (ELM179)

AP-4273

5-02-R-0009, AMENDMENT R0012 ‘ L
ALASKA DISTR|CT Project:  NEW FUEL SYSTEMS MAINTENANCE DOCK, SITE 3 l Page 1 of 1
(ELM179)
| E%%TI\TIESE%’I:N%NSGQ\F'(E/%(?ESS ELMENDORF AIR FORCE BASE, ALASKA IDate-' 5 Aug 2002
: . Drilling Agency: ] Alaska District Elevation Datum:
SO”S and GGOI Ogy Sectlon X! Other  Denali Drilling OMSL O other
. Northing: Top of Hole
EXP LO RATI ON LOG Location: Easting: Elevation:
Hole Number, Field: Permanent: Operator: Inspector:
SB-14 AP-4273 Jason Love James Robson
Type of Hole: [ other Depth to Groundwater; Depth Drilled: Total Depth:
[ TestPit DX Auger Hole [ Monitoring Well [ Piezometer NE 06m 06m
Hammer Weight: Split Spoon 1.D: Size and Type of Bit: Type of Equipment; Type of Samples:
154 kg 63.5mm 203.2 mm HSA with butlet bit CMEBS5 with Automatic Hammer Grab and Drive
I Classificati GranSize | E L
= . § E“" E B Asaﬁm %32227 o D 2488 — § E " . Description and Remarks
g513/82\8& 2 |5 AEIEIEITE
i Hit 1 in gas line. Abandoned hole
Bottom of Hole 0.6 m
|, Groundwater Not Encountered
- 2 -
— 3
- 4
— 5
— 6
— 7
— 8
— 9
—~10
NPA Form 19-E Project: NEW FUEL SYSTEMS MAINTENANCE DOCK, Hole Number:
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NEW FUEL SYSTEMS MAINTENANCE DOCK : ELM179
DACA85-02-R-0009, AMENDMENT R0012

ALASKA D|STR|CT Project: ?"EELZ;%;EL SYSTEMS MAINTENANCE DOCK, SITE 3 Page 1 of 1
CORPS OF ENGINEERS .
= ENGINEERING SERVICES T— ELMENDORF AlR FORGE EASE, ALASHA Date: 6 Aug 2002
rilling Agency: ] Alaska District Elevation Datum:
SOIIS and GGOIOgy SeCtlon Other Denali D"'”,'ng X MSL [J other
. Northing: 806,529 m Top of Hole
EXP LO RATION LOG Location: Easting. 511,141 m Elevation: 57-2m
Hole Number, Field: Permanent: Operator: Inspector:
S$B-15 AP-4274 ' Jason Love ‘ James Robson
Type of Hole: ] other ‘ Depth to Groundwater: Depth Drilled: Total Depth:
[ TestPit X AugerHole [ Monitoring Well [ Piezometer NE 44m 49m
Hammer Weight: Split Spoon 1.D: Size and Type of Bit: Type of Equipment: Type of Samples:
154 kg 63.5mm 203.2 mm HSA with bullet bit CMES5 with Automatic Hammer Grab and Drive
2| . Classification GrainSize | E P
= Slge| = ASTM: D 2487 or D 2488 — Els Description and Remarks
= § 212 g% .;2 3 g T8 5 | & & | Surface: Grass, edge of runway
gls|5|85|8=| &8 | E al3|c|5la|=
Q3] o <10 m D RIS | e _
NFS | Grab | GW | Well-graded GRAVEL with Sand >76.2] 0.0 Brown, molst, subangular to subrounded
and Cobbles gravel, fine to coarse sand, 13-cm cobbles in
R cuttings, FILL
L NFS| 16 GP | Poorly graded GRAVEL with 61|35| 4 |508| 00 | 2 | Brown, moist, subangular gravel, medium to
T Sand coarse sand
12 .
— NFS | 12 SW | Well-graded SAND with Gravel >76.2 0.0 Gray to brown, moist, subangular gravel, fine
7 and Cobbles to coarse sand, cobbles fractured while
12 driving
I~ NFS 10 SP | Poorly graded SAND with Gravel >76.2] 0.0 Gray to brown, moist, angular to medium sand,
12 and Cobbles cobbles fractured while driving
- Bottom of Hole 4.9 m
Elovation 524 m
Groundwater Not Encountered
- PID = (Hot)} Photo lonization Detector
- 6
g
2L 7
=]
5
Q -
Q
EI
g8
a
E
[7]
4 ]
=
w
ok
S
8
E — 10 .
S| NPA Form 19-E Project: NEW FUEL SYSTEMS MAINTENANCE DOCK, Hole Number:
&| May 94 Prev. Ed. Obsolete SITE 3 (ELM179) AP-4274
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|
| NEW FUEL SYSTEMS MAINTENANCE DOCK ELM179
I DACA85-~02~R-0009, AMENDMENT R0012

ALASKA DISTRICT Project: ;inv"I; ;%)EL SYSTEMS MAINTENANCE DOCK, SITE 3 Page 1 of 1
E%%ITI\TLESE%’I:N%NSIIE’\]RE/%ESS ELMENDORF AIR FORCE BASE, ALASKA Date: 6 Aug 2002
X . Drilling Agency: [ Alaska District Elevation Datum:
Soils and Geology Section | " o~ seat o X080 ater
. Northing: 806,524 m Top of Hole
EXPLORATION LOG  [iassr ot s
Hole Number, Field: Permanent; Operator: Inspector:
SB-16 AP-4275 Jason Love James Robson
Type of Hole: [J other Depth to Groundwater: Depfh Drilled: Total Depth:
(7 Test Pit Auger Hole [ Monitoring Well [ Piezometer NE 44m 49m
Hammer Weight: - | Split Spoon I.D: Size and Type of Bit: Type of Equipment: Type of Samples:
154 kg 63.5 mm _ 203.2 mm HSA with bullet bit CMES5 with Automatic Hammer Grab and Drive
21 . Classification Grain Size 'g Descrint
- : E| ption and Remarks
Tl = § é"é’ § _ ASTM: D 2487 or D 2488 = g | E 5 '
=g 8ls=188] © |3 s 2| 8|3 | & F | Surace: Grass
E|S|E|8E|Be B | € AR IERE:
S 3|3 |E2EEl B | & KRS 2[a =
PFS | Grab | GW | Well-graded GRAVEL with Sand 62 34] 4 1381/ 00 2 | Brown, molst, subangular gravel, fine fo
medium sand, FILL '
— 1
§2 g SP- | Poorly graded SAND with Siit 0.0 Brown, moist, medium sand, FILL
F4 3 ;’f_ SILT 0.0 i Olive, moist, nonplastic (NP) Fines
NFS| & GW | Well-graded GRAVEL with Sand 508 0.0 Brown, moisi, subangular gravel, fine to
} (2) coarse sand, gravel fractured while driving
NFS 5 GW | Well-graded GRAVEL with Sand 508 0.0 Brown, molst, subangular to subrounded
171 ) gravel, fine to coarse sand, coal bits in sampie
Bottom of Hole 4.9 m
Elevation 53.9 m
Groundwater Not Encountered
= PID = (Hot) Photo lonization Detector
— 6
2,
g
=)
8L
Q
z
8- 8
5l
[}
£
w
29
3
w
ol
S
8
=10
% NPA Form 19-E Project: NEW FUEL SYSTEMS MAINTENANCE DOCK, Hole Number:
| May 94 Prev. Ed. Obsolete , SITE 3 (ELM179) AP-4275
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NEW FUEL SYSTEMS MAINTENANCE DOCK

DACA85-02~R~-0009,

AMENDMENT RO012

ELM179

ALASKA DISTRICT  |Project  NEWFUEL SYSTEMS MAINTENANCE DOCK, SITE 3 Page 1 of 1
CORPS OF ENGINEERS (ELM179) | )
ENGINEERING SERVICES — ELMENDORF AIR FORCE BASE, ALASKA Date: 6 Aug 2002
: . niling Agency: = [ Alaska District Elevation Datum:
SO'IS and GGO'Ogy SeCtIOn X Other Denali Drilling MSL [ other
. Northing: 806,521 m Top of Hole
EXP LORATION LOG Location: Easting.  511.235m Elevation: 96-8m
Hole Number, Field: Permanent: Operator: inspector:
SB-17 AP-4276 Jason Love James Robson
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
O TestPit (X AugerHole [ Monitoring Well [ Piezometer NE 44m 49m
Hammer Weight: Split Spoon 1.D: Size and Type of Bit: Type of Equipment: Type of Samples:
154 ky 63.5mm 203.2 mm HSA with bullet bit CMES5 with Automatic Hammer Grab and Drive
- g 83| B AET 5087 or D 2488 oS | E = Description and Remarks
18 o258 8 3 Tlo gl 8 S | & | Surface: Grass
HEEEEHE R IR
HEIFIEIREEERE = Rl=/S|aize
: F4 | Grab | ML | SILT 0.0 Brown, moist, nonplastic (NP) fines, FILL
—nms | FPeeee-—_—_———————t | b
B F2 2 SM | Silty SAND 721 28 0.0 | 18 | Brown, moist, fine fo coarse sand, NP fines,
% : 10-cm sand and siit lenses, FiLL
—oped |V b N
F4 2 ML | Sandy SILT with Gravel 18 | 30 | 52 00 | 18 | Olive, moist, subangular gravel, fine to coarse
- g sand, NP fines
- NFS| 5 | GW | Wellgraded GRAVEL with Sand >762| 0.0 | | Brown, moist, subangular gravel, fne to |
1% and Cobbles coarse sand
- NF$ 8 GW | Well-graded GRAVEL with Sand 635] 0.0 Gray, brown, moist, subangular gravel, fine to
3 ’ coarse sand
- Bottom of Hole 4.9 m
. Elevation 539m
Groundwater Not Encountered
- PID = (Hot) Photo lonization Detector
— 6
g
=
i
oL
Q
z
ul- 8
<
5l
o«
E
3
9
=
[17]
ol
9
3
EH10
% NPA Form 19-E Project: NEW FUEL SYSTEMS MAINTENANCE DOCK, Hole Number:
| May 94 Prev. Ed. Obsolete SITE 3 (ELM179) AP-4276

APPENDIX 4

Page 26




NEW FUEL SYSTEMS MAINTENANCE DOCK ELM179
DACA85-02-R-0009, AMENDMENT R0012
ALASKA DISTRICT | Project: EZ%EL SYSTEMS MAINTENANCE DOCK, SITE 3 | page 1 of 1
L‘R
CORPS OF ENGINEERS Date:
ate;
ENGINEERING SERVICES e ELMENDORF AIR FORCE BASE, ALASKA te 6 Aug 2002
rilling Agency. (3 Alaska District Elevation Datum:
Sons and Geology Section Other  Denall Drling BN L ather
. Northing: 806,514 m Top of Hole
EXPLORATION LOG Location; Easing: 511,273 m Elevation: 9%3m
Hole Number, Field: Permanent: Operator; Inspector:
5B-18 AP-4217 Jason Love James Robson
Type of Hole: [] other Depth to Groundwater: Depth Drilled: Total Depth;
[ TestPit DX AugerHole [ Monitoring Well [ Piezometer NE 44m 49m
Hammer Weight: Split Spoon 1.D: Size and Type of Bit: Type of Equipment: Type of Samples:
154 kg 63.5 mm 203.2 mm HSA with bullet bit CMEB8S with Automatic Hammer Grab and Drive
2 . Classifica GrainSize | E .
=l . glgel = ATV 5987 or D 2488 — £ e Description and Remarks
=18 2|s2l0%8] 8 |3 2iolg| S| &| & surtace Grss
E2lE|85|8e & | € S|3|Elslels
S|S|B|ed|eF) & | & R|L|R| ST |
F3 | Grab | SM | Siity SAND 5 | 57|38 [127| 0.0 | 18 | Orange, browm, moist, subangular gravel, fine
to medium sand, nonplastic (NP) fines
— 1 ! t+ + 1! + ™= —==————91 1 | | | | b ]
- NFS % SP | Poorly graded SAND 2541 0.0 Brown, moist, fine to medium sand
5
— PFS 5 SW | Weli-graded SAND with Gravel 45) 00 Brown, moist, subangular to subrounded
12 gravel, fine to coarse sand
- NFS [ GW | Well-graded GRAVEL with Sand >76.2( 0.0 Browm, moist, subangular to subrounded
10 and Cobbles gravel, fine to coarse sand, cobbles and gravel
14 fractured while drivin A
- Bottom of Hole 4.9 m
Elevation 54.4 m
| Groundwater Not Encountered
PID = (Hot) Photo lonization Detector
— 6
8
§—-7
g
(o] 9
g
.
P-4
8l
i
w0
-9
3
w
ol
S
3
110
% NPA Form 19-E Project: NEW FUEL SYSTEMS MAINTENANCE DOCK, Hole Number:
%| May 94 Prev. Ed. Obsolete SITE 3 (ELM179) AP-4277
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NEW FUEL SYSTEMS MAINTENANCE DOCK ELM179
DACA85-02-R-0009, AMENDMENT R0012
ALASKA DISTRICT  |Project  NEW FUEL SYSTEMS MAINTENANCE DOCK, SITE 3 Page 1 of 1
ELM179)
CORPS OF ENGINEERS { Dato
ate;
ENGINEERING SERVICES i ELMENDORFDAIR FORCE BASE, ALASKA 6 Aug 2002
rilling Agency: Alaska District Elevation Datum:
Geology Section | “m oner oo ®MSL O oher
. . Northing: 806,504 m Top of Hole
EXPLO RATION LOG Location; Eastng. 511,338 m Elevation: 99:9m
Hole Number, Field: Permanent; Operator: inspector:
SB-19 AP-4278 Jason Love James Robson
Type of Hole: [ other Depth to Groundwater: Depth Drifled: Total Depth:
[3J TestPit & AugerHole [ Monitoring Welt [ Piezometer NE 44m 49m
Hammer Weight: Split Spoon 1.D: Size and Type of Bit: Type of Equipment: Type of Samples:
154 kg, 63.5 mm 203.2 mm HSA with bullet bit CMEBS with Automatic Hammer Grab and Drive
- g g2 = KBTS 3987 or D 2488 Grein Size % = Description and Remarks
Py E—3 —
;i’ %’ §§ g% § g g E é 3 § § Surface: Grass
HEIP IR EIHEIEE
F4 | Grab | ML | SILT 508 0.0 Yellow to olive, moist, subangular gravel, fine
to coarse sand
' F2 9 SW- | Well-graded SAND with Silt and 2116811 {191, 00 | 7 | Grayish brown, moist, subrounded gravel, fine
B g SM | Gravel to medium sand, 6-mm lenses of NP fines
%
= : NFS 9 GW | Weli-graded GRAVEL with Sand >76.2| 0.0 Brown, gray, moist, subangular to subrounded
; 9 and Cobbles gravel, fine to coarse sand, cobbles fractured
9 while driving
| 4p®
4 .. .
B :O NFS 13 GW | Well-graded GRAVEL with Sand 635] 00 Brown, moist, subrounded gravel fine to
o 10 coarse sand
3 12
5 Bottom of Hole 4.9 m
Elevation 55.1 m
Groundwater Not Encountered
- PiD = {Hof) Photo lonization Detector
— 6
g
£ 7
=
&l
(&3
z
W8
<
Bl
[x]
E
[7]
g9
=
w
ol
S
3
10
g NPA Form 19-E Project: NEW FUEL SYSTEMS MAINTENANCE DOCK, Hole Number:
%! May 94 Prev. Ed. Obsolete SITE 3 (ELM179) AP-4278
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} NEW FUEL SYSTEMS MAINTENANCE DOCK

ELM179
DACA85-02-R-0009, AMENDMENT R0012 -
ALASKA UlS[R|CT Project:  NEW FUEL SYSTEMS MAINTENANCE DOCK, SITE 3 Page 1 of 1
179) —
CORPS OF ENGINEERS ELM .
J UL ENGINEERING SERVICES e ELMENDORF AIR FORCE BASE, ALASKA Date: 6 Aug 2002
riling Agency: [ Alaska District Elevation Datum:
Sons and Geology Section | g oner - senaiioing BN L ather
. Northing: 806,420 m Top of Hole
EXPLORATIONLOG  [iouior Mot snamn Tooibe
Hole Number, Field: Permanent; Operator: Inspector:
$B-20 AP-4279 Jason Love James Robson
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
[(J TestPit * DI Auger Hole [ MonitoringWell [ Piezometer NE 59m 66m
Hammer Weight: Split Spoon I.D: Size and Type of Bit: Type of Equipment: Type of Samples:
154 kg 63.5 mm 203.2 mm HSA with bullet bit CMESS with Automatic Hammer Grab and Drive
o . : . » -
. 8 gel = gg.mﬁ%aggg? orD 2488 Grain Size E = Description and Remarks
£ gleis2|o8| 8 3 2lolg| 88|58 Surface: Grass, edge of roadway
%g%gﬁ‘gmg; SI&lEl% a2
SI518[E2|E8! 8 | & EIEIE IS
| F3 { Grab | SM | Siity SAND 10 | 46 | 44 (19100 { 18 | Brown, moist, subangular gravel, fine to
medmm sand, nonplastic (NP) fines
§1 6 GW- | Well-graded GRAVEL with Silt 635/ 0.0 Brown, molst, subangular to subrounded
;(8) GM | and Sand gravel, fine to coarse sand
82 10 SP- | Poorly graded SAND with Silt, 42| 51| 7 762/ 00 | 4 | Brown, moist, subangular gravel, fine to
}; SM | Gravel, and Cobbles medium sand, cobbles fractured while driving
NFS 8 GW | Well-graded GRAVEL with Sand 508 04 Brown, black, moist, subangular to
10 subrounded gravel, fine to coarse sand,
} ; gravel fractured while driving
5.0 Because of a heavy hydrocarbon odor,
Elemendorf environmental section directed
field crew to terminate boring. Reference
boring AP-4282 for continuation Ya
8 Bottom of Hole 6.6 m
2 Elevation 54.1 m
] Groundwater Not Encountered
] PID = (Hot) Photo lonization Detector
g -
S
Y- 8
g —
P
ol
£
g,
2
w
m -
S
]
El-10
é NPA Form 19-E Project: NEW FUEL SYSTEMS MAINTENANCE DOCK, | Hole Number:
%1 May 94 Prev. Ed. Obsolete SITE 3 (ELM1T9) AP-4279
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NEW FUEL SYSTEMS MAINTENANCE DOCK ELM179
DACA85-02-R-0009, AMENDMENT R0012
ALASKA DlSTR|CT Project:  NEW FUEL SYSTEMS MAINTENANCE DOCK, SITE 3 B‘ge 1 0of 1
CORPS OF ENGINEERS N ORF AR FOR Date: 6402
== ENGINEERING SERVICES | — CE BASE, ALASKA + OAug 2002
riliing Agency: {1 Alaska District Elevation Datum;
Soils and Geology Section | "'m'orer  seraionin, o e
EXP LORAT' N . Northing: 806,412 m Top of Hole
o LOG Location Easting:  511,677m Elevation: 80-9m
Hole Number, Field: Permanent; Operator: Inspector:
$B-21 AP-4280 Jason Love James Robson
Type of Hc?le: [ other Depth to Groundwater: Depth Drilled: Total Depth:
(] TestPit X AugerHole [ MonitoringWell [ Piezometer NE 9.0m 94m
Hammer Weight: Split Spoon 1.D: Size and Type of Bit: Type of Equipment; Type of Samples:
154 kg . 63.5mm 203.2 mm HSA with bullet bit CME35 with Automatic Hammer Grab and Drive
3] . Classification GrainSize | E -
= » Slgsl T ASTM:D 2487 or D 2488 — izl Description and Remarks
=| B =213 3 |8 Slo|g| 8| &| £ | Surface: Birch forest
= |5 gE "g’ 3 = E TSI & c (g o g
g. 3 ER|EE| & B 2|2 22T |
F4 | Grab | ML | SILT 0.0 Olive fo yellow, molst, nonplastic (NP) fines,
possible FILL
v I A I (N SONOU S ————— S I N N N R
- F4 4 ML | SLT 0.0 Yellow, brown, medium sand, NP fines,
g organics, 3% roots, possible FILL
L 2 ’
— 3(]; $1 8 GP- | Poorly graded GRAVEL with Silt | 55 ( 37 | 8 [57.2| 02 | 3 | Tan, moist, subangular gravel, fine to coarse
g }g GM | and Sand sand, NP fines, gravel fractured while driving
PFS| 10 [ GP-| Poorly graded GRAVEL with Silt, | 49 [ 48 ) 3 [>762| 0.0 | 3 | Gray, moist, subangular gravel, fine to coarse
12 | 6M | sand, and Cobbles sand, cobbles and gravel fractured while
12 driving
7 GP- | Poorly graded GRAVEL with Silt 254| 0.0 Gray, moist, subrounded gravel, medium to
1 GM | and Sand coarse sand, low plasticity fines, gravel
5 fractured while driving
/= [N SRR N A N N N B R
=}
8
8 11 SP | Poorly graded SAND with Gravel >76.2| 0.0 Gray, moist, subrounded gravel, medium to
z }% and Cobbles coarse sand, cobbles fractured while driving
w
g
Iy
<}
L
E
wn
< 6 SW | Weli-graded SAND with Gravel 57.2| 0.0 Gray with orange staining, moist to wet,
é 195 subangular gravel, fine to coarse sand
9 Bottom of Hole 9.4 m
z Elevation 514 m
& Groundwater Not Encountered
5—10 PID = {Hot) P!
S| NPA Form 19-E Project: NEW FUEL SYSTEMS MAINTENANCE DOCK, Hole Number:
| May 94 Prev. Ed. Obsolete SITE 3 (ELM179) AP-4280
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EXPLORATION LOG ELM179SITES.GPJ ACE_ANC.GDT 10/15/02

NEW FUEL SYSTEMS MAINTENANCE DOCK ELM179
DACA85-02-R-0009, AMENDMENT ROC12
ALASKA DISIRICI Project:  NEW FUEL SYSTEMS MAINTENANCE DOCK, SITE 3 Page 1 of 2
CORPS OF ENGINEERS N ENLORF AR Date: 7 Aug 20
=_ ENGINEERING SERVICES T FORCE BASE, ALASKA + TAug 2002
: : nilling Agency: ] Alaska District Elevation Datum;
Soils and Geology Section Other  Denall Dling T e e
EXPL RAT' N . Northing: 806,487 m Top of Hole
, 0 o L OG Location:  Easting: 514701 m Elevation: 870
Hole Number, Field: Permanent; Operator: Inspector:
$B-22 AP-4281 Jason Love James Robson
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
0] TestPit X Auger Hole [ MonitoringWell [ Piezometer 10.2m GE 151m 15.5m
Hammer Weight: Split Spoon 1.D: Size and Type of Bit: Type of Equipment: Type of Samples:
154 kg 63.5 mm 203.2 mm HSA with bullet bit CMEBSS5 with Automatic Hammer Grab and Drive
o P (Y ’é‘
=1 glge| = iy or D 2488 GanSee | € ' Description and Remarks
=1 812|s2l0%| S |3 2lo|g| S| 8| & suface: Birchforest
R IERE SRl E&lei2E
5382 &8 8 | & SIEIEIE 1
F4 | Grab ; ML | SILT 0.0 Yellow, molst, nonplasfic (NP) fines, FILL
— 1
» S2 g st- :lell»graded SAND with Silt and 4 18511 0.0 | 15 | Brown, moist, fine to coarse sand, NP fines,
M ~Gravel A FILL
B F4 4 ML | SILT with Gravel 1633 | 5119|100 | 18 Brown, moist, fine to medium sand, NP fines
— st 8 GP- | Poorly graded GRAVEL with Siit, | 55|40 | 5 [>762| 0.0 | 5 | Olive, brown, moist, subangular gravel, fine to
130 GM | Sand, and Cobbles coarse sand, NP fines, cobbles fractured while
5 driving
B s1 g GP- | Poorly graded GRAVEL with Silt, >76.2| 0.0 Olive, brown, moist, subangular gravel, fine to
GM Sand, and Cobbles A coarse sand, NP fines, cobbles fractured while
B 10 | 6w | Well-graded GRAVEL with Sand >76.2  \driving
and Cobbles Gray, moist, subangular to subrounded gravel,
fine to coarse sand, cobbles and grave!
| fractured while driving
— 10 GW | Well-graded GRAVEL with Sand >76.2| 0.0 Gray, moist, subrounded gravel, fine to coarse
10 and Cobbles sand, cobbles and gravel fractured while
i 5 driving
B 9 SP | Poorly graded SAND with Gravel €9.9] 0.0 Gray, moist, subrounded gravel, fine to
}g medium sand, gravel fractured while driving
B [ GP | Poorly graded GRAVEL with 69.9¢ 0.0 Gray, moist, subrounded gravel, fine to coarse
12 Sand sand ’
] 15
_1okﬂ ——————————————— S A P Y
NPA Form 19-E Project: NEW FUEL SYSTEMS MAINTENANCE DOCK, Hole Number:
May 94 Prev. Ed. Obsolete SITE 3 (ELM179) AP-4281
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NEW FUEL SYSTEMS MAINTENANCE DOCK ELM179
DACA85-02-R-0009, AMENDMENT R0012
ALASKA D| STR[ CT Project:  NEW FUEL SYSTEMS MAINTENANCE DOCK, SITE 3 Page 2 of 2
: ELMIT79)
CORPS OF ENGINEERS ( )
ENGINEERING SERVICES S ELMENDORF AIR FORCE BASE, ALASKA Date: 7 Aug 2002
. . rilling Agency: {1 Alaska District Elevation Datum:
Soils and Geology Section | g oner  panaiioring ML O ot
. Northing: 806,487 m Top of Hole
EXP LO RATION LOG Location: Easting. 511,701 m  Elevation: 61.0m
Hole Number, Field: Permanent: Operator: ' Inspector:
S$B-22 AP-4281 Jason Love James Robson
Type of Hole: (O other Depth to Groundwater: Depth Drilled: Total Depth:
{1 TestPit (X AugerHole [ Monitoring Well [ Piezometer 10.2m GE 15.1m 15.5m
Hammer Weight: | Split Spoon I.D: Size and Type of Bit: Type of Equipment; Type of Samples:
154 kg 63.5mm 203.2 mm HSA with bullet bit CMEBS with Automatic Hammer Grab and Drive
2| . Classification GrainSize | E o
=] . glg3| E ASTM: D 2487 or D 2488 — £l Description and Remarks
-1 8i2|sSio®| 8 |3 Sle|g|&]| &| & | surace: Birchforest
Els| 2|88 gd flslel2 IS E
212 5185(8=] 8 | £ gl slal=
A5 |w[iL|LE}] @™ | & °\°o\°°\°20-°\°¥
8 GW- | Well-graded GRAVEL with Silt, >76.2) 0.0 Gray, wet, subangular to subrounded gravel,
}g GM | Sand, and Cobbles fine to coarse sand, NP fines
B "..;". —————————————————————————————————
LA 13 em of heaving sand
1 GP | Poorly graded GRAVEL with 254 0.0 ’ Gray, wet, subangular gravel, fine to coarse
14 Sand sand
17
11 SP | Poorly graded SAND with Gravel 45| 00 Gray, wet, subangular gravel, medium to
9 coarse sand
15
¢
15
6 GW | Well-graded GRAVEL with Sand >76.2| 0.0 Gray, wet, subrounded gravel, fine to coarse
}g and Cobbles sand
Bottom of Hole 15.5m
Elevation 454 m
—16 Groundwater Encountered: at depth 10.2m
PID = (Hot) Photo lonization Detector
gl-17
S
E =
@
e
<18
w
g
g_
g
g —19
S
2L
O]
S
320
2
% NPA Form 19-E Project: NEW FUEL SYSTEMS MAINTENANCE DOCK, Hole Number:
| May 94 Prev. Ed. Obsolete SITE 3 (ELM179) AP-4281
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NEW FUEL SYSTEMS MAINTENANCE DOCK ELM17°
DACA85-02-R-0009, AMENDMENT RO012
ALASKA DISIRICI Project:  NEW FUEL SYSTEMS MAINTENANCE DOCK, SITE 3 Page 1 of 2
ELM179)
CORPS OF ENGINEERS { Date:
ate: 7 Aug 20
ENGINEERING SERVICES | ELME"MRFDA'R FORCE BASE, ALASKA o 2002
rilling Agency: Alaska District Elevation Datum:
Sonls and Geology Section | "m oner . peraiiomimg B D e
. Northing: 806,417 m Top of Hole
EXP LORATION LOG Location: Easting: 511,600 m Elevation: 606 m
Hole Number, Field: Permanent: Operator: Inspector:
§8-23 AP-4282 Jason Love James Robson
Type of Hole: [0 other Depth to Groundwater; Depth Drilled: Total Depth:
[ TestPit (X AugerHole [] Monitoring Well {1 Piezometer 10.2m GE 151m 15.5m
Hammer Weight: Split Spoon 1.D: Size and Type of Bit: Type of Equipment; Type of Samples:
154 kg 63.5mm 203.2 mm HSA with bullet bit CMESS with Automatic Hammer Grab and Drive
o ificati GrainSize | E inti
= 2lge| & ATV 9987 or D 2488 El 2 Description and Remarks
£15 o538l 8 |3 s 2| Els :
=1 &1 Lici{On 3 S | 2| 8|5 | =] £ | Surace: Grass
Bl E(85|82| 2 | € MEIHEIBRE
SIS|8[E2EE| 2 | & 2|2 |=|S|T |
— 1
— 2 °
This boring is located 2 meters south of
AP-4279. Reference AP-4279 for soil sampling
3 from the surface to 6 meters
— 4
— 5
— 7 SP | Poorly graded SAND with Gravel 835} 0.0 Gray, moist, subrounded gravel, fine to
{11 medium sand, bits of coal in sample
20
N
[=]
3
57
8 |, fine t
% Well-graded GRAVEL with Sand >76.2| 0.0 Gray, moist, subrounded gravel, fine to coarse
% s. 12 ow and gobbles sand, cobbles and gravels fractured while
I 11 driving
<
o
g }
w
g0 GRAVEL with Sand >76.2| 0.0 Gray, moist, subangular to subrounded gravel,
- 21 oW :fﬂlgﬁf:s RA fine to coarse sand, cobbles fractured while
“8‘ | s 228 cm driving
<! .
d GRAVEL with Sand >76.2] 0.0 Gray, moist to wet, subrounded gravel, fine to
é —104\@ : }g oW :\fﬁ'gf,:fes coarse sand, cobbles fractured while driving,
% NPA Form 19-E Project: NEW FUEL SYSTEMS MAINTENANCE DOCK, Hole Number:
% May 94 Prev. Ed. Obsolete SITE 3 (ELM179) AP-4282
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NEW FUEL SYSTEMS MAINTENANCE DOCK
DACA85-02-R-0009, AMENDMENT R0012
ALASKA DISTRICT  |Project  NEW FUEL SYSTEMS MAINTENANCE DOCK, SITE 3 Page 2 of 2
ELM179)
CORPS OF ENGINEERS { .
|njn] ENGINEERING SERVICES — ELMENDORF AIR FORCE BASE, ALASKA Date: 7 Aug 2002
riling Agency: ] Alaska District Elevation Datum;
SO”S and GeO|Ogy SeCtlon (XI Cther  Denali Drilting B MSL [ other
EXPL Tl _ Northing: 806,417 m Top of Hole
ORA ON LOG Location: Easting.  511,600m Elovation: 06
Hole Number, Field: Permanent: Operator: Inspector:
$B-23 AP-4282 Jason Love James Robson
Type of Hole: 7 other Depth to Groundwater: Depth Drilled: Total Depth:
[ TestPit DU AugerHole [J Monitoring Well [ Piezometer 10.2m GE 151m 15.5m
Hammer Weight: Split Spoon 1.D: Size and Type of Bit: Type of Equipment: Type of Samples:
154 kg 63.5mm 203.2 mm HSA with bullet bit CMEB5 with Automatic Hammer Grab and Drive
2l . Classification GranSize | € .
=1 . glge| = ASTM: D 2487 or D 2488 — £z Description and Remarks
E—?—:%%gg% S |8 $i=2lg!&| & & | Surface Grass
a2l 2| EIBG|82] B | € S|3|E|Fl2e|=
S|5|3[e2|E8! & | & Fl=|f| =0 | =y
J 21 T n
I S a bits of coal in sample
11 s '
L e
. 30 em of heaving sand -
}% SW Well-graded SAND with Gravel 6991 0.0 G[ay, wet, subrounded grave] ﬁne to coarse
sand
14
_}g GW | Woeli-graded GRAVEL with Sand 0.0 Gray, wet, subrounded gravel, fine to coarse
3 sand
32 GW | Well-graded GRAVEL with Sand >76.2| 0.0 Gray, wet subangular to subrounded gravel,
%% and Cobbles fine to coarse sand, cobbles fractured while
-~ driving e
Bottom of Hole 15.5m
16 Elevation 45.1m
Groundwater Encountered: at depth 10.2 m
PID = (Hot) Photo lonization Detector
% 17
E =
Q
(o]
18
]
<
&
[x]
T
a—19
5
aL
(0]
S
gl-20
=
% NPA Form 19-E Project: NEW FUEL SYSTEMS MAINTENANCE DOCK, Hole Number;
| May 94 Prev. Ed. Obsolete SITE 3 (ELM179) AP-4282




NEW FUEL SYSTEMS MAINTENANCE DOCK

ELM179

EXPLORATION LOG ELM179SITE3.GPJ ACE_ANC.GDT 10/15/02

DACA85-02-R-0009, AMENDMENT RO012
ALASKA DISTRICT Project: :VEF;’.V': g.:’)EL SYSTEMS MAINTENANCE DOCK, SITE 3 Page 1 of 1
CORPS OF ENGINEERS D
ate:
LMol ENGINEERING SERVICES e ELMENDORF AIR FORCE BASE, ALASKA te: 7 Aug 2002
riling Agency: {1 Alaska District Elevation Datum:
SOI |S and GGOIOgy SeCtlon R Other  Denali Drilling X MSL [T other
. Northing: 806,492 m Top of Hole
EXPLORATION LOG Location: Easting. 511,641 m Elevation: 60:9 ™
Hole Number, Field: Permanent: Operator: tnspector:
S$B-24 AP-4283 Jason Love James Robson
Type of Hole: (O other Depth to Groundwater: Depth Drilled: Total Depth:
{0 TestPit X AugerHole [ Monitoring Well (] Piezometer  NE 9.0m 94m
Hammer Weight: Split Spoon 1.D: Size and Type of Bit: Type of Equipment: Type of Samples:
154 kg 63.5mm 203.2 mm HSA with bullet bit CMEBS with Automatic Hammer Grab and Drive
8lae| = ATV D 5487 or D 2488 el T Description and Remarks
—— o 3 ‘ —_— e
g’ _§ 2|s3 o8| 8 3 2l=elg % & | £ | Surface: Grass
B [=] £ | Ni= ‘g‘n g © c o =
215|898 2 |5 SHHEIEE
F4 | Grab | ML | SILT 64| 00 Yellow, moist, subangular gravel, fine to
coarse sand, nonplastic (NP) fines
l— 1
5 -'.’;." NFS| 12 | GW | Well-graded GRAVEL with Sand 384 0.0 Grayish brown, moist, subangular gravel, fine
b - 10 < | tocoarsesand
o 1"
| 2@
o}
— NFS %3 GW | Well-graded GRAVEL with Sand >76.2] 0.0 Graz, moist, subangular gravel, fine to coarse
and Cobbles sand, cobbles fractured while drivi
NFS| 10 | SP | pocriy graded SAND with Gravel | >76.2) 0.0 Gray, molst, subangular gravel, fine to medium
B and Cobbles sand, cobbles fractured while driving
B NFS 18 :SP | Poorly graded SAND with Grave! 69.9| 0.0 Gray, moist, subangular gravel, fine to medium
10 sand
!;'.".' ,.. i
— 6} 15 SP | Poorly graded SAND with Gravel >76.2] 0.0 Gray, moist, subangular gravel, fine to medium
483 13 and Cobbles sand, cobbles fractured while driving
| ’_ 18/8 cm
A
s 14 SP | Poorly graded SAND with Gravel >76.2| 0.0 Gray, moist, subangular gravel, fine to medium
1; and Cobbles sand, cobbles fractured while driving
L g d Gray, moist, subangular to subrounded gravel,
) 15 | SP- | Poorly graded SAND with Sitt, >76.2) 0.0 fine to medium sand, cobbles fractured while
}g SM | Gravel, and Cobbles driving, 8-cm sand lense
- Bottom of Hole 9.4 m
Eievation 514 m
Groundwater Not Encountered
10 PID=
NPA Form 19-E | Project: NEW FUEL SYSTEMS MAINTENANCE DOCK, | Hole Number:
May 94 Prev. Ed. Obsolete APPENDIX 4 Page 35 AP-4283




NEW FUEL SYSTEMS MAINTENANCE DOCK ELM179
DACA85-02-R-0009, AMENDMENT RQOO012

Appendix B

Laboratory Test Results of
Selected Soil Samples
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NEW FUEL SYSTEMS MAINTENANCE DOCK ELM179
DACA85-02-R-0009, AMENDMENT RO012

Particle S Report
g g e gg e ., ; ! . :
00T TN T 1T !
; SRR : . i :
5 7] S AP 1 CH N . VO 15 A I I IS A Lo it g
=z . . . | : . . . . Pl : cl
oo ‘ \ | P ! !
'—- N * ‘ _J H 4‘ !
2.50 . P . bt |- - .... P b .
i ' : ‘ \ ’ l o
O CoN i
: ) x
a ¥ N o -
i\\ SilEE !
20 - - K S — - .
N :
Y . . i
N j
N :
10} e RIRENN , e | S - : ‘§&K B IR0 0 O R A § SR
. . . S I . ™y, | !
. . . S . . N N _ i !
0 , - L] e |
500 100 10 0.1 0.01 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT I % CLAY
0.0 67.6 29.3 3.1
SIEVE | PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT =NO) Well-graded gravel with sand
50 mm. 100.0
25 mm. 68.3
19 mm. 59.0
lg-g mm, Zég Atterberg Limits
. mm. . = = =
427(5) - 3 % é PL LL Pi
.0 mm. 22. Coefficients
-ggg mm. i1 Dgs5= 36.6 Dgo= 19.7 Dsg= 11.7
130 o’ 53 83g= 3.99 D15= 0.753 D4p= 0362
‘075 mm. 31 u= 54.46 Ce= 223
Classification
USCS= GwW AASHTO= A-l1-a
Moisture Content = 1.7 %
Percent Finer Than the 0.02 mm size =2.6 %
Frost Design Soil Classification = PFS(a)
¥ (no specification provided) '
Sample No.: 2836 Source of Sample: Client Samples Date:
Location: SB-1 Sample 2 ' ' Elev./Depth:
: Client: U.S. Army Corps of Engineers
Project: New Fuel Systems Maintenance Dock Site # 3
Mappa TestLab Elmendorf AFB, Ak
' Project No: 2002-170 Plate

APPENDIX 4 Page 37



NEW FUEL SYSTEMS MAINTENANCE DOCK

DACA85-02-R-0009,

AMENDMENT R0012

Particle Size Distribution Report
‘ Hsa.s:&azs 2 2 8 8‘ 5 e g
100 TR | " R : P =
| AR NG T AT
b ! S S oy SR
SR NS IO : I N o dd 3 j Lo :
o Sl \\ ! | L ;‘
Lo : i H : )
b i ; N\ : . :
80 (R T P FRSp A i ﬂ{ PR P i | .., ‘l _____
I | L \\ HiRn
! HE ' o .
X o - S N
z SN |
. N\ i
E s y
]
O
fi
N 40 .k\ - MT
w G _
NG
. Nl
20— .‘T*“\Tg_ ofeed-
10 o bl e
. L g
500 100 10 1 01 0.01 0.001
‘GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT I % CLAY
0.0 204 55.1 24.5
SIEVE | PERCENT | SPEG" | PASS? Soil Description
SIZE FINER PERCENT {X=NQ) Silty sand with gravel '
50 mm. 100.0
25 mm. 100.0
19 mm. 98.7
12.3 mn. at Atterberg Limits
.0 M. . = = =
427(5) iy ggg PL LL: Pi
420 mm. 358 Dgs= 7.28 Dgo= 0.955 Dsg= 0.509
180 mm. 320 Dag= 0.153 D15™ D10=
075 mm. 24.5 ur c” ‘
Classification
USCS= SM AASHTO= A-1-b
Moisture Content = 13.6 %
Percent Finer Than the 0.02 mm size = 18.8 %
Frost Design Soil Classification = F3(b)
i (no specification provided)
Sample No.: 2837 Source of Sample: Client Samples Date:
Location: SB-2 Sample | ' Elev./Depth:
Client: U.S. Army Corps of Engineers
Project: New Fuel Systems Maintenance Dock Site # 3
Mappa TestLab Elmendorf AFB, Ak.
Project No: 2002-170 Plate
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NEW FUEL SYSTEMS MAINTENANCE DOCK

DACA85-02-R-0009,

AMENDMENT ROQ12

PERCENT FINER

Particle Size

Distribution Report

— g 8o 8 \T‘ : e g 8 g & e
100 T TN T BRI %;
o T ~y | heg -
L N i | SN -
oo ) P S R :
| | e AR
70 i- o
i | fol R o
! P P L
' N
50 . SRR 8 I P
40 4 r\ ot e
30 T I O . — d ’...
\__\\
™N
\Z&
20 L \\._._._ i
10 S . ) B e foone] —
: - R 111§ | |
500 100 10 0.1 0.01 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT I % CLAY
0.0 16.1 55.6 28.3
SIEVE | PERCENT | SPEC." | PASS? Soil Description
SIZE FINER PERCENT (X=NO) Silty sand with gravel
50 mm. 100.0
25 mm. 100.0
19 mm. 974
lgg mm. g?; Atterberg Lijmits
.0 min.. . = = =
4‘273 man. gzg PL LL Pl
-0 mm. : Coefficients
-‘2%(5) mm. gg-g Dgs= 5.27 Dgo= 0.826 Dsg= 0.480
180 mm. 349 D39- 0.0980 81§— 0.0150 D1p=
.075 mm. 28.3 u= c”
USCs= SM AASHTO= A-2-4(0)
r
Moisture Content=21.7 %
Percent Finer Than the 0.02 mm size =18.1 %
Frost Design Soil Classification = F3(b)

Sa

¥ (no specification provided)

mple No.: 2838
Location: SB-3 Sample |

Source of Sample: Client Samples

Date:
Elev./Depth:

Mappa TestLab

Client: U.S. Army Corps of Engineers
Project: New Fuel Systems Maintenance Dock Site # 3
Elmendorf AFB, Ak.

Project No: 2002-170 Plate
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NEW FUEL SYSTEMS MAINTENANCE DOCK

DACA85-02-R-0009,

AMENDMENT R0012

PERCENT FINER

Particle Slze Dlstrlbutlon Report

$ 8 % ¢

T T T T T T
. ! i i i :
80 - - i —— ....._SS..._..._._,. . .' fooe o " i ' i li i w ,
N Sl . ; ISR
. . , | I i
70 \ cded e i I
:\ ] A
- \ S [ |
50 |-t e e A 4 SRS S M - R ;
40 't \ _‘_...;_. . . -
30 - \ A+ e ISR T RO A T 0 T R
N
20 " -
:\:\f i
10 . - dogd !r\ .
0 ) j ? ,‘ Lo
500 100 10 0.1 0.01 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT | %cLay
0.0 537 40.9 5.4
SIEVE PERCENT SPEC." PASS? Soll Description
SIZE FINER PERCENT | (X=NO) Poorly graded grave! with silt and sand
50 mm, 100.0
25 mm, 79.8
19 mm. 753
lgg mm. g;i; tterber i
. mm. . = = =
4.75 mm. 46.3 PL LL PI
a3 i
mm. . Dgs= 31.1 Dgg= 9.60 Dgo= 6.04
220 mn. 27 D3p= 1.55 D1g- 0.446 D?8= 0.261
075 mm. 54 CoP 3682 Ce= 0.96
USCS= GP-GM AASHTO= A-t-a
r
Moisture Content = 3.0 %
) (no specification provided)
Sample No.: 2839 Source of Sample: Client Samples Date:
Location: SB-3 Sample 3 Elev./Depth:

Mappa TestLab

Elmendorf AFB, Ak.

Project No:  2002-170

Client: U.S. Army Corps of Engineers
Project: New Fuel Systems Maintenance Dock Site # 3

Plate
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NEW FUEL SYSTEMS MAINTENANCE DOCK
DACA85-02-R-0009, AMENDMENT R0012

Particle Size Distribution Report

g 2.3 8 g ¥ 2 o & Ry 8 & 3
100 - - T TTT T T T I ;
TN i f
i g el .
gof- oot JH i e BIRRNIE . ;
! M s [ | ' .
Pl \ . s | Do
| N
70 . : R p— : y f‘x . ‘ !i
i . Y L b
H . . f Y . l . i . : ;
E:J sol - . \ | 1 Pl b ;
=z 4 . : t i
i N . : . i §
E 50 . \\' S A R P A 4ol Y i
z N T
O . . . .
% . \ f '
W 40 . N -t - L
N
. . , A :
30 : - : N o \l%\r : . ] P
: j\\»
20 B R \ - ™ |
\;} |
10 - e T =P
r |
i i
0 .[ | f
500 100 10 0.1 0.01 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT ! % CLAY
0.0 44.4 35.1 20.5
SIEVE | PERCENT | SPEC." | PASS? Soil Description
SIZE FINER PERCENT (X=NO) Silty gravel with sand
50 mm. 100.0
- 25 mm. 91.1
19 mm. 814
lg-g mm. gg-g Atterberg Limits
.0 mm. . = = =
4.275 mm. 151’518 PL LL P
.0 mm. . Coefficients
425 mm. 33.6 Dgs= 21.1 Dgo= 7.21 D5g= 2.69
230 mm. 22 D30= 0.269 D15= 0.0440 D1o= 0.0217
075 mm. 20.5 Cy= 35219 Cc= 046
. i
USCS= GM AASHTO= A-1-b
Moisture Content = 6.3 %
Percent Finer Than the 0.02 mm size =9.6 %
Frost Design Soil Classification = F1

¥ (no specification provided)

Sample No.: 2840
Location: SB-4 Sample 3

Source of Sample: Client Samples

Date:
Elev./Depth:

Mappa TestLab

Project:

Project No: 2002-170

Client: U.S. Army Corps of Engineers

New Fuel Systems Maintenance Dock Site # 3
Elmendorf AFB, Ak.

Plate
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NEW FUEL SYSTEMS MAINTENANCE DOCK
DACA85-02-R-0009, AMENDMENT R0012

PERCENT FINER

Particle Size Distribution Report
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500 100 10 0.1 0.01 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND - % SILT | % CLAY
0.0 56.7 39.3 : 40
SIEVE | PERCENT | SPEC" | PASS? Soll Description
SIZE FINER PERCENT | (X=NO) Well-graded gravel with sand
50 mm. 100.0
25 mm. 84.7
19 mm. 79.6
12.5 mm. 66.5 Atterberq Limits
9.5 mm. 60.0 PL= Il= Pl=
a5
.0-mm. - Coefficients
3:233 mm. 1%(1) Dgs= 254 Dgp= 9.50 Dsg= 6.26
130 m 61 D3p= 245 D15= 0.622 D4g= 0.327
075 mm. 40 Cy= 29.09 Ce= 194
Classificati
USCS= GW AASHTO= A-l-a
Moisture Content =3.0 %
Percent Finer Than the 0.02 mm size =1.9 %
Frost Design Soil Classification = PFS(a)

¥ (no specification provided)

Sample No.: 2341 Source of Sample: Client Samples Date:

Location: SB-5 Sample 1

Elev./Depth:

Mappa TestLab

Client: U.S. Army Corps of Engineers

Project: New Fuel Systems Maintenance Dock Site # 3
Elmendorf AFB, Ak.

Project No: 2002-170 Plate
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NEW FUEL SYSTEMS MAINTENANCE DOCK

DACA85-02-R-0009,

AMENDMENT RO012

PERCENT FINER

Particle Size Distribution Report
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500 100 10 ) 0.1 0.01 1 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT I - % CLAY
0.0 44.1 519 4.0
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Poorly graded sand with gravel
50 mm, 100.0 .
25 mm. 88.8
19 mm. 83.6
lgg mm. 7/?? imi
D 1IN, B = = =
4.75 mm. 55.9 PL L Pl
422.(5)mm. 3§g 1
420 mm. . Dgs= 20.6 Dgo= 5.76 Dgg= 3.65
'%38 . gg D3g= 1.55 D15= 0.713 D18= 0.482
. - : Cy= 11.96 Cc= 0.86
.075 mm. 4.0 u C
USCS= sP AASHTO= A-1-a
Moisture Content = 2.0 %
Percent Finer Than the 0.02 mm size =3.1 %
Frost Design Soil Classification = PFS(b)

¥ (no specification provided)

Sample No.: 2842
Location: SB-6 Sample 2

Source of Sample: Client Samples

Date:
Elev./Depth:

Mappa TestlLab

Client: U.S. Army Corps of Engineers

Project: New Fuel Systems Maintenance Dock Site # 3
Elmendorf AFB, Ak.

Project No: 2002-170 Plate
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NEW FUEL SYSTEMS MAINTENANCE DOCK

DACA85-02-R-0009,

AMENDMENT R0012

Particle Size Distribution Report
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500 100 10 0.1 0.01 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT | %CLAY
0.0 54.8 41.0 4.2
SIEVE | PERCENT | SPEC" | PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Well-graded gravel with sand
50 mm. 100.0
25 mm. 86.7
12.9 o &70
.5 mm. . Atterberg Limits
9.5 mm. 61.7 = = =
4.75 mm. §g§ PL L Pl
59 e : Goefficients
325 mm. 138 Dgg= 22.2 Dpo= 8.68 Dsg= 5.74
30 mmm. 70 D3g= 2.17 D{5= 0.493 D10= 0.269
075 . a2 Cy= 3226 Ce= 2.02
USCS= GW AASHTO= A-l-a
Moisture Content=3.1 %
i (no specification provided)
Sample No.: 2843 Source of Sample: Client Samples Date:
Location: SB-6 Sample 3 Eiev./Depth:
Client: U.S. Army Corps of Engineers
Project: New Fuel Systems Maintenance Dock Site # 3
Mappa TestLab Elmendorf AFB, Ak.
Project No: 2002-170 Plate
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NEW FUEL SYSTEMS MAINTENANCE DOCK
DACA85-02-R-0009, AMENDMENT RO0O012

PERCENT FINER

Particle Size Distribution Report
g g g s zxe , = & g 2 e g
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500 100 10 k 0.1 ~ 001 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT |  %CLAY
0.0 0.0 28.4 71.6
SIEVE | PERCENT | SPEC. PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Silty clay with sand
2.0 mm. 100.0
425 mm, 91.6
250 mm. 844
180 mm. 78.4
075 mm, 71.6 PL= 20 LL= 24 Pi= 4
ien
Dgs= 0.259 .Dgp= 0.0231 Dgg= 0.0162
30= D15= D1o=
u= Ce=
USCS= CL-ML AASHTO= A-4(0)
Moisture Content = 26.6 %
% Finer Than the 0.02 mm = 56.3 %
Frost Design Soil Classification = F4(d)

* (no specification provided)

Sample No.: 2845
Location: SB-7 Sample # 3

Source of Sample: Client Samples

Date:
Elev./Depth:

Mappa TestLab

Client: U.S. Army Corps of Engineers

Project: New Fuel Systems Mazintenance Dock Site # 3
Elmendorf AFB, Ak.

Project No: 2002-170 Plate
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NEW FUEL SYSTEMS MAINTENANCE DOCK

DACA85-02-R-0009,

AMENDMENT R0O012

Particle Size Distribution Report
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500 100 10 0.1 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT I % CLAY
0.0 64.4 313 4.3
SIEVE PERCENT SPEC.” PASS? $Soil Description
SIZE FINER PERCENT | (X=NO) Well-graded gravel with sand
50 mm. 100.0 :
25 mm. 81.6
19 mm. g%g
12.5 mm. : Atterberg Limits
9.5 mm 514 PL= Lf: re Pl=
4.75 mm. 356
| f
mm. ‘ Dgs= 278 Dgg= 12.2 Dsp= 9.10
250 mm 9.1 D3g= 3.24 D15= 0.639 D?o= 0.289
180 mm 12 Cy= 42.02 Co> 2.99
075 mm 43 uT e ¢~
UsCs= Gw AASHTO= A-l-a
Moisture Content = 3.5 %
" (no specification provided)
Sample No.: 2844 Source of Sample: Client Samples Date:
Location: SB-7 Sample 4 Elev./Depth;: 95-11.0ft
Client: U.S. Army Corps of Engineers
Project: New Fuel Systems Maintenance Dock Site # 3
Mappa TestLab Elmendorf AFB, Ak.
Project No: 2002-170 Plate
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NEW FUEL SYSTEMS MAINTENANCE DOCK
DACA85-02-R-0009, AMENDMENT RO0O012

Particle Size Distribution Report
ggesgze o & 8§ 3 & e
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£ A ; ; o
i : SN
E 50 A A - i ]
2 TN
o \
o 4 \ . TI7T
]
.30 ‘;\ : H
20 N - - ~\~ , N O ' - : - H
N :
. . . I .
10 - , N N R AESRA
T i N
ol , L o 1]
500 100 10 0.1 0.01 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT ] % CLAY
0.0 65.3 29.3 54
SIEVE | PERCENT | SPEC.* | PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Well-graded gravel with silt and sand
50 mm. 100.0
25 mm. 81.1
19 mm. 70.8
lgg mm, 4513(1) imi
.0 nm. . = = =
4.75 mm. 34.7 PL LL P
g | s
<420 om. . Dgs= 28.2 Dgo= 14.5 Dsg= 9.99
220 mn. 3 D3g= 3.34 D12= 0.622 D?8= 0350
.075 mm. 54 Cy= 4147 Ce= 2.20
USCS= GW-GM AASHTO= A-l-a
Moisture Content = 1.8 %
% Finer Than the 0.02 mm = 2.7 %
Frost Design Soil Classification = PFS(a)
* (no specification provided)
Sample No.: 2846 Source of Sample: Client Samples Date:
Location: SB-8 Sample 1 Elev./Depth:
Client: U.S. Army Corps of Engineers
. Project: New Fuel Systems Maintenance Dock Site # 3
Mappa TestLab Elmendorf AFB, Ak.
Project No: 2002-170 Plate
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NEW FUEL SYSTEMS MAINTENANCE DOCK

DACA85-02-R-0009,

AMENDMENT R0012

Particle Size Distribution Report
s g e sg e , 5 & g £ e g
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500 100 10 g 0.1 0.01 0.001
GRAIN SIZE - mm .
% COBBLES % GRAVEL % SAND % SILT | %cLay
0.0 60.0 36.6 34
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Well-graded gravel with sand
50 mm. 100.0
25 mm. 76.1
19 mm. 67.0 -
D mm. K = = =
4.75 mm. 40.0 PL L i
g | g
mml. . Dgs= 32.2 Dgo= 13.6 Dgo= 8.94
230 mm. &3 D§3= 228 o?@: 0.557 D39= 0.304
073 . 32 C,= 44.54 Co= 1.26
USCS= GW AASHTO= A-1-a
Moisture Content = 2.2 %
¥ (no specification provided)
Sample No.: 2847 Source of Sample: Client Samples Date:
Location: SB-8 Sample 3 Elev./Depth:
Client: U.S. Army Corps of Engineers
Project: New Fuel Systems Maintenance Dock Site # 3
Mappa TestLab Elmendorf AFB, Ak.
Project No: 2002-170 Plate
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NEW FUEL SYSTEMS MAINTENANCE DOCK

DACA85-02-R-0009,

AMENDMENT R0012

ELM179

PERCENT FINER

Particle Size Distribution Report
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500 100 10 0.1 0.01 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT | % CLAY
0.0 72.9 24.8 2.3
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Well-graded gravel with sand
50 mm. 100.0
25 mm. 62.8
.5 mm. . Atterberg Limits
4.75 mm. 27.1 = = =
2.0 mm. 18.0 PL L P
. mm. - Dgs= 39.0 Dgg= 23.1 Dgo= 15.7
180 mm. 36 852 607 % 507 -
. D3p= 5.82 D{g= 1.35 D1g= 0.614
075 mm. 23 Cy= 37.68 Ce2 238 10
UsSCs= GwW AASHTO= A-1-a
Moisture Content = 1.7 %
¥ (no specification provided) )
Sample No.: 2848 Source of Sample: Client Samples Date:
Location: SB-9 Sample 2 Elev./Depth:
Client: U.S. Army Corps of Engineers
Project: New Fuel Systems Maintenance Dock Site # 3
Mappa TestLab Elmendorf AFB, Ak.
: Project No: 2002-170 Plate
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NEW FUEL SYSTEMS MAINTENANCE DOCK

DACA85-02-R-0009,

AMENDMENT R0012

Particle Size Distribution Report
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT | % CLAY
0.0 53.5 429 3.6
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Pootly graded gravel with sand
50 mm. 100.0
25 mm. 96.5
19 mm. 92.7
‘1‘27-2 mm, Zg-g Atterberg Limits
/O M. 3 = = =
422g . :;’(1)3 PL LL Pl
425 mn ‘ Cosfficients
230 mn. 84 Bg5= %ség 360= 8.22 850: 5.61
: : : 30= 1. 15= 0.665 = 0.425
075 mm. 36 Cy= 19.43 Ce= 0.92 10
USCS= GP AASHTO= A-l-a
Moisture Content = 1.8 %
¥ (no specification provided)
Sample No.: 2849 Source of Sample: Client Samples Date:
Location: SB-10 Sample 1 Elev./Depth:
Client: U.S. Army Corps of Engineers
Project: New Fuel Systems Maintenance Dock Site # 3
Mappa TeStLab Elmendorf AFB, Ak.
' Project No: 2002-170 Plate
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NEW FUEL SYSTEMS MAINTENANCE DOCK

DACA85-02-R-0009,

AMENDMENT RO012

Particle Size Distribution
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500 100 10 0.4 0.01 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT I % CLAY
0.0 56.2 42.3 1.5
SIEVE PERCENT SPEC,” PASS? Soil Description
SIZE FINER PERCENT | {X=NO) Poorly graded grave!l with sand
50 mm. 100.0 '
25 mm. 79.1
19 mm. . 733
lgg mm. g%g A Li
.D Inm. . = = =
4,75 mm. 43.8 PL LL P
g | *
mm. ‘ Dgs= 31.4 Dgo= 11.0 Dgo= 6.58
230 mm 49 D3g= 1.75 D15= 0.730 D?8= 0.522
59 mn % Cy= 21.08 Ce= 0.53
USCS= Gp AASHTO= A-i-a
Moisture Content = 1.5 %

¥ (no specification provided)

Sample No.: 2850
Location: SB-11 Sample 2

Source of Sample: Client Samples

Date:
Elev./Depth:

Mappa TestLab

Client: U.S. Army Corps of Engineers

Elmendorf AFB, Ak.
Project No: 2002-170

Project: New Fuel Systems Maintenance Dock Site # 3

Plate
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NEW FUEL SYSTEMS MAINTENANCE DOCK

DACA85-02~-R-0009,

AMENDMENT R0012

article Size Distribution Report
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GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT [ %CLAY
0.0 64.8 32.9 2.3
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Well-graded gravel with sand
50 mm. 100.0
25 mm. 78.5
19 mm. 68.4
lgg mm. igg Atterl Li
.0 mm. o = = =
4'27(5) vy 355’ % PL LL: Pl
<L) . . Coefficients
420 mm. 124 Dgs= 30.2 Dgg= 14.6 Dsg= 10.1
130 mm 43 D3g= 3.22 D15= 0.548 D1o= 0346
) e 53 Cy= 42.27 Cc= 2.06
uscs= Gw AASHTO= A-l-a
Moisture Content = 2.2 %
¥ (no specification provided) )
Sample No.: 2851 Source of Sample: Client Samples Date:
Location: SB-12 Sample 2 Elev./Depth:
] . Client: U.S. Army Corps of Engineers
Project: New Fuel Systems Maintenance Dock Site # 3
Mappa TestLab Etmendorf AFB, Ak.
Project No: 2002-170 Plate
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NEW FUEL SYSTEMS MAINTENANCE DOCK ELM179
DACA85-02-R-0009, AMENDMENT RO012

Particle Size Distribution Report
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500 100 10 { 0.1 0,01 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT I % CLAY
0.0 57.0 383 4.7
SIEVE PERCENT SPEC.* PASS? Soll Description
SIZE FINER PERCENT | (X=NO) Well-graded gravel with sand
50 mm. 100.0
25 mm. 80.0
19 mm. 72.4
.J mm. . = = =
4.75 mm. §%2 PL L P
2,2 o Coefficients
-‘2%(5) mm. ig-z Dgg= 29.9 Dgo= 11.8 Dsg= 6.78
‘180333: 79 D3p= 247 D1i5= 0.445 D1o= 0.236
075 a3 Cy= 50.09 Cc= 2.19
Classificati
USCs= GwW AASHTO= A-l1-a
Moisture Content = 2.6 %
%Finer Than the 0.02 mm size = 3.5 %
Frost Design Soil Classification = S1
* (no specification provided) ’
Sample No.: 2852 Source of Sample: Client Samples Date:
Location: SB-13 Sample 2 ' Elev./Depth:
Client: U.S. Army Corps of Engineers
Project: New Fuel Systerns Maintenance Dock Site # 3
Mappa TestLab Elmendorf AFB, Ak.
Project No: 2002-170 Plate
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NEW FUEL SYSTEMS MAINTENANCE DOCK

DACA85-02-R-0009,

AMENDMENT ROO012

ELM179

Particle Size Distribution Report
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500 100 10 . 0.1 0.01 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT | %CLAY
0.0 61.2 34.9 39
SIEVE PERCENT SPEC." PASS? Soil Deseription
SIZE FINER PERCENT | (X=NO) Poorly graded gravel with sand
50 mm. 100.0 i
25 mm. 93.2 ‘
: 19 mm ’;gg )
2.5 mm : Atterberg Limits i
9.5 mm 50.1 = = = R
4.7(5) e 332 PL LL PI ;
20 mm - Coefficients
425 mm 106 Dgs= 22.4 Dgo= 14.3 Dgo= 9.45
1300 5% 839: 2.11 D15= 0.646 D1g= 0.395
USCS= GP AASHTO= A-l1-a
Moisture Content =2.2 %
b (no §peciﬁcation provided)
Sample No.: 2853 Source of Sample: Client Samples Date:
Location: SB-15 Sample 2 Elev./Depth:
Client: U.S. Army Corps of Engineers
' Project: New Fuel Systems Maintenance Dock Site # 3
Mappa TestlLab Elmendorf AFB, Ak.
) Project No: 2002-170 Plate
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NEW FUEL SYSTEMS MAINTENANCE DOCK
DACA85-02-R-0009, AMENDMENT RO012

3

Particle Size Distribution

Report
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT I % CLAY
0.0 61.6 ~ 346 38
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Well-graded gravel with sand
50 mm. 100.0
25 mm. 89.7
19 mm. 78.3
12.3 mm. g3 Atterberg Limits
LD mm. . = = =
4.75 mm. 384 PL L P
e
mm. - Dgs= 22.3 Dgg= 10.7 Dsg= 8.33
85 -
230 mm > D3g= 2.48 Dye= 0.775 D30 0.494
075 mm 38 Cy= 21.65 Cc= 116
USCS= GW AASHTO= A-l-a
r
Moisture Content =2.2 %
% Finer Than the 0.02 mm size =2.5 %
Frost Design Soil Classification = PFS(a)
b (ro specification provided)
Sample No.: 2854 Source of Sample: Client Samples Date:
Location: SB-16 Sample 1 ’ Elev./Depth:

Mappa TestLab

Client: U.S. Army Corps of Engineers
Project: New Fuel Systems Maintenance Dock Site # 3
Elmendorf AFB, Ak.

Project No: 2002-170 Plate
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NEW FUEL SYSTEMS MAINTENANCE DOCK

DACA85-02-R

-0009,

AMENDMENT R0012

PERCENT FINER

Particle Size Distribution Report
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT | % CLAY
0.0 04 71.5 28.1
SIEVE PERCENT SPEC." PASS? Soil Pescription
SIZE FINER PERCENT {X=NO) Silty sand
9.5 mm. 100.0
2.0 mm. 97.8
425 mm. 79.5
2230 mm. §12 Atterberg Limits
B mm. o = = =
.075 mm. 28.1 PL L Pl
Coefficients
Dgs= 0.542 Dgp= 0.244 Dgp= 0.198
D3g= 0.0907 Dqg= 0.0232 D1o=
Cu= CC=
USCsS= sMm AASHTO= A-2-4(0)
Moisture Content = 18.3 %
% Finer Than the 0.02 mm size = 13.9%
Frost Design Soil Classification = F2(b)
¥ (no specification provided)
Sample No.: 2855 Source of Sample: Client Samples Date:
Location: SB-17 Sample 2 Elev./Depth: 4.5-6.01ft

Mappa TestLab

Client: U.S. Army Corps of Engineers

Project: New Fuel Systems Maintenance Dock Site # 3
Elmendorf AFB, Ak.

Project No: 2002-170 Plate
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NEW FUEL SYSTEMS MAINTENANCE DOCK

DACA85-02-R-0009,

AMENDMENT R0012

PERCENT FINER

Particle Size Distribution Report

100l T ] TN T T T T
: ; ' ' '\ i S P ;
j f \ : R | .
S0 O S S [ W, B I T P [ :
? ! N . \ Ly . i
80 Y- B T ) e S - - ey -
70 .....i . .,.in_....,_., o ) : ' SN S .:_.A_. (O S8 S R R U AR 3 . E
60| et e - 5
80—ttt L - S l
40 ;
g
30 - i .
|
20 e - c L H | .t
10 - I o I l
1IEmE N
0 | ' ' i [
500 100 10 0.1 0.01 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT , % CLAY
0.0 18.2 29.5 523
SIEVE | PERCENT | SPEC* | PASS? Soil Description
SIZE FINER PERCENT {X=NO) Sandy silt with gravel
25 mm. 100.0
19 mm. 96.9
12.5 mm. 90.7
9.5 mm. 88.0 Atterberg Limits
4.75 mm. 81.8 PL= LL= Pl=
g o et
mm. . oefficient
250 mm 62.6 Dgs= 6.92 Dgo= 0.202 D5g= 0.0339
180 mm, 58.6 Dan= Dqe= Din=
075 mm 52.3 CS(_J C1 § 107
u= c™
USCsS= ML AASHTO= A-4(0)
Moisture Content = 19.3 %
% Finer Than the 0.02 mm size = 47.5 %
Frost Design Soil Classification = F4(a)
¥ (no specification provided)
Sample No.: 2865 Source of Sample: Client Samples Date:
Location: SB-17 Sample 3 Elev./Depth: 7.5-9.01ft

Mappa TestlLab

Client: U.S. Army Corps of Engineers
Project: New Fuel Systems Maintenance Dock Site # 3
Elmendorf AFB, Ak.

Project No:  2002-170 Plate
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NEW FUEL SYSTEMS MAINTENANCE DOCK

DACA85-02-R-0009,

AMENDMENT RO0012

Particle Size Distribution Report
2 8 s g8 re o, 8 & g £ e s
oo VT TTITT T : ' RIS 7T !
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1
Q i
i
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N
0 i
500 100 10 ’ 0.1 0.01 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT | % CLAY
0.0 5.4 57.2 374
SIEVE PERCENT SPEC." PASS? Soll Description
SIZE FINER PERCENT (X=NO) Silty sand
19 mm. 100.0
12.5 mm. 98.2
g o
.75 mm. : Atterberg Limits
2.0 mm. 92.1 = = =
425 mm. 76.5 PL L PI
.%ggnun. 2gg icients
-2 00 mm. - Dgs= 0.746 Dgo= 0.233 Dgo= 0.178
075 mm. 374 D3p= 0.0450  Dq5= 0.0161 Dio=
CU= Ccz
USCS= SM AASHTO= A-4(0)
Moisture Content = 18.0 %
% Finer Than the 0.02 mm size = 17.6 %
Frost Design Soil Classification = F3(b)
¥ (no specification provided)
Sample No.: 2856 Source of Sample: Client Samples Date:
Location: SB-18 Sample | Elev./Depth: 0-21t
Client: U.S. Army Corps of Engineers
Project: New Fuel Systems Maintenance Dock Site # 3
Mappa TestLab Elmendorf AFB, Ak.
Project No:  2002-170 Plate
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NEW FUEL SYSTEMS MAINTENANCE DOCK
DACA85-02-R-0009, AMENDMENT RO012

article Size Distr
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500 100 10 0.1 0.01 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT l % CLAY
0.0 20.5 68.5 11.0
SIEVE | PERCENT | SPEC" | PASS? Soll Description
SIZE FINER PERCENT | (X=NO) Well-graded sand with silt and gravel
25 mm, 100.0 )
19 mm. 94.8
12.5 mm. 89.9
Smm | 862 Atterbera Limits
. /D mm. . = = Pl=
422' (5) . g g g PL LL: PI
%28 mn. %gé 385= g.gz BGO: 1.07 B5o= 0.676
. . . 30= 0.293 = 0.142 = 0.0538
075 mm. 1.0 Cy= 19.89 C2 14 10
USCS= SW-SM AASHTO= A-1-b
Moisture Content = 7.2 %
% Finer Than the 0.02 mm size =7.0 %
Frost Design Soil Classification = F2(b)
¥ (no specification provided)
Sample No.: 2857 Source of Sample: Client Samples Date:
Location: SB-19 Sample 2 Elev./Depth:
Client: U.S. Army Corps of Engineers
Project: New Fuel Systems Maintenance Dock Site # 3
Mappa TestLab Elmendorf AFB, AK.
Project No: 2002-170 Plate
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NEW FUEL SYSTEMS MAINTENANCE DOCK

DACA85-02-R-0009,

AMENDMENT R0012

PERCENT FINER

Particl
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g 88 3

]

e Size Distribution Report
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500 100 10 0.1 0.01 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT | %cLay
0.0 9.8 45.9 44.3
SIEVE PERCENT SPEC.* PASS? Solil Description
SIZE FINER PERCENT (X=NO) Silty sand '
19 mm. 100.0
12.5 mm. 96.5
9.5 mm. 94.9
4.278 mm. ggi imi
U mim. X = = =
425 mm. 72.9 PL L P
o | g '
-20U mm. . Dgs= 2.18 Dgo= 0.196 Dsg= 0.120
075 mm. 443 D3g= 00260 - D$§= D50-
Cu= c~
USCs= sMm AASHTO= A-4(0)
Moisture Content = 18.0 %
% Finer Than the 0.02 mm size = 25.8 %
Frost Design Soil Classification = F3(b)
* (no specification provided)
Sample No.: 2858 Source of Sample: Client Samples Date:
Location: SB-20 Sample 1 Elev./Depth: 0-2ft

Mappa TestLab

Elmendorf AFB, Ak.
Project No: 2002-170

Client: U.S. Army Corps of Engineers
Project: New Fuel Systems Maintenance Dock Site # 3

Plate
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NEW FUEL SYSTEMS MAINTENANCE DOCK

DACA85-02-R-0009,

AMENDMENT R0012

ELM179

- PERCENT FINER

Particle Size Distribution Report
o 3 fEsgze o & 8§ 8 & = g
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500 100 10 0.1 0.01 0.001
GRAIN SIZE - mm »
% COBBLES % GRAVEL % SAND % SILT | w%cLaY
0.0 42.5 51.0 6.5
SIEVE | PERCENT | SPEC." | PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Pootly graded sand with silt and gravel
50 mm. 100.0
25 mm. 89.6
19 mm. 84.3
lggnum ;gg imi
.2 Mm. . = = =
4.75 mm. 57.5 PL L PI
fﬂnmx 3%§ ffici
25 mm, . Dar= = _
85= 19.7 Dgo= 5.50 Dgg= 3.05
230 mm. 22 Dag= 0.692 D15= 0270 D30= 0.171
075 mm. 65 Cy= 32.12 Ce= 0.51
USCS= SP-SM AASHTO= A-l-a
Moisture Content = 3.8 %
% Finer Than the 0.02 mm size =4.6 %
Frost Design Soil Classification = S2
* (ro specification provided)
Sample No.: 2859 Source of Sample: Client Samples Date:
Location: SB-20 Sample 3 Elev./Depth: 9.5-11.0ft
Client: U.S. Army Corps of Engineers
Project: New Fuel Systems Maintenance Dock Site # 3
Mappa TestlLab Elmendorf AFB, Ak.
Plate

Project No: 2002-170
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NEW FUEL SYSTEMS MAINTENANCE DOCK

DACA85-02-R-0009,

AMENDMENT ROQ12

Particle Size Distribution Report
2 e 8 g , 2 & g 8 e g
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. N .
,\[ .
20 - L N S A N B}
:\\E;K ;
10 - ‘.~N . 3 ECETRL B ) W g A X .
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’ 500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm v
% COBBLES % GRAVEL % SAND % SILT | wcLay
0.0 54.9 372 7.9
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Poorly graded gravel with silt and sand
50 mm. 100.0
25 mm. 86.1
19 mm. 76.7
lg.g mm, gg‘g . Afterberg Limits
. mm. . = = =
4.75 mm. 45.1 PL L Pl
Bimm |15 ' i
540 NN - Dgs= 24.1 Dgpo=11.0 Dsp= 6.49
250 mm. 15.0 D§8= 1.16 D??,= 0.250 D?8= 0.127
075 mm. 79 u= ©0. c™ Y
USCS= GP-GM AASHTO= A-l1a
Moisture Content= 3.2 %
% Finer Than the 0.02 mm size = 5.2 %
Frost Design Soil Classification = S1
¥ (no specification provided)
Sample No.: 2861 Source of Sample: Client Samples Date:
Location: SB-21 Sample 3 Elev./Depth:
Client: U.S. Army Corps of Engineers
' Project: New Fuel Systems Maintenance Dock Site # 3
Mappa TestLab Elmendorf AFB, AK.
Project No: _2002-170 Plate
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NEW FUEL SYSTEMS MAINTENANCE DOCK

DACA85-02-R-0009,

AMENDMENT R0012

PERCENT FINER

Particle Size Distribution Report
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GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT l % CLAY
0.0 49.5 47.8 2.7
SIEVE | PERCENT | SPEC" | PASS? Soll Description
SIZE FINER PERCENT | (X=NO) Poorly graded gravel with sand
30 mm. 100.0 .
25 mm. 89.2
19 mm. 80.1
lgg mm, Zgg Li
. mm. . = = =
4.75 mm. 50.5 PL LL i
jmm | '
mim. : Dgs= 22.0 Dgp= 8.06 Dgp= 4.60
85 .
250 mm. 6.8 D3gp= 131 D?2= 0.547 D?8= 0.368
180 mm 5.1 Co= 21789 C-2 0
075 mm. 27 u= 21. c= 058
UsCs= GP AASHTO= A-l-a
Moisture Content = 3.2 %
% Finer Than the 0.02 mm size = 2.1 %
Frost Design Soil Classification = PFS(a)

" {no specification provided)

Sample No.: 2860
Location: SB-21 Sample 4

Source of Sample: Client Samples

: Date:
Elev./Depth:

Mappa TestLab

Client: U.S. Army Corps of Engineers
Project: New Fuel Systems Maintenance Dock Site # 3
Elmendorf AFB, Ak.

Project No:  2002-170 Plate
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NEW FUEL SYSTEMS MAINTENANCE DOCK

DACA85-02-R-0009,

AMENDMENT ROCO012

PERCENT FINER

Particle Size Distribution Report
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500 100 10 0.1 0.01 : 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT | % CLAY
0.0 37 854 10.9
SIEVE PERCENT SPEC." PASS? wm
SIZE FINER PERCENT (X=NO) Well-graded sand with silt
12.5 mm. 100.0
9.5 mm. 99.4
4.75 mm. 96.3
422-g mm. 2313 Atterberg Limits
mm. 3 = = =
%ggmm %,873 PL: LL Pi
-180 mm : Coefficients
075 mm 10.9 Dgs= 1.14 Dgo= 0.482 D5g= 0.393
D3p= 0.267 Dq5= 0.137 D1g= 0.0567
Cy= 8.5l Co= 2.60
USCS= SW-SM AASHTO= A-2-4(0)
Moisture Content = 15.0 %
% Finer Than the 0.02 mm size = 5.0 %
Frost Design Soil Classification = §2

* (no specification provided)

Sample No.: 2862
Location: SB-22 Sample 2

Source of Sample: Client Samples

Date:
Elev./Depth:

Mappa TestLab

Project No: 2002-170

Client: U.S. Army Corps of Engineers

Project: New Fuel Systems Maintenance Dock Site # 3
Elmendorf AFB, Ak.

Plate
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NEW FUEL SYSTEMS MAINTENANCE DOCK
DACA85-02-R-0009, AMENDMENT R0OO012

o o
8 8 8 8 R T 2

Particle Size Distribution Report
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GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT | %cLay
0.0 16.6 326 50.8
_ SIEVE | PERCENT | SPEC." | PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Sandy silt with gravel
19 mm. 100.0
2.0 mm. 74.5
.325 mm, gég
-250 mm, . Atterberg Limits
180 mm. 54.0 = = =
075 mm. 50.8 PL LL Pl
, Dgs= 5.49 - Dgo= 0.372 D5p= 0.0435
. D3p= D15= D1o=
Cu= Cc= .
USCS= ML AASHTO= A-4(0)
Moisture Content = 17.6 %
% Finer Than the 0.02 mm size = 46.5 %
Frost Design Soil Classification = F4(a)
¥ (no specification provided)
Sample No.: 2876 Source of Sample: Client Samples Date:
Location: SB-22 Sample 2b Elev./Depth: 5.5-6.0ft

Mappa TestLab

Client: U.S. Army Corps of Engineers
Project: New Fuel Systems Maintenance Dock Site # 3
Elmendorf AFB, Ak.

Project No: 2002-170 Plate
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NEW FUEL SYSTEMS MAINTENANCE DOCK
DACA85-02-R-0009, AMENDMENT R0012

ELM179

Particle Size Distribution Report
! s Besgze o, 8 8 3 B o g
100[] , - ] BRI g
| l’ :\ R R 'l’['!ff'! |
P OIENE ] N '
B \1
80 IR, et o | ofres e N IO [ I S f_.. ; A
R I
X SN . RN B dod. | : Lo
Z ’ . ' 4 . . . i | ‘; :
i \ - : . .
= ~ S : .
E sl i I A L e ol
& V\ SRS | _'
i NGl | ?
a 40 \\ ' : ' [ TN D A 8 0 1 O O O R
30 ;. \ : = _ SR ,_, -] -
20 NEH - I |
N :
10 LN
. ) ;\(-.,:\__ i L
o ' - m——t e ® S : |
500 100 10 0.1 0.01 I 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT r % CLAY
0.0 55.0 39.9 5.1
SIEVE | PERCENT | SPEC. | PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Poorly graded gravel with silt & sand
50 mm. 100.0
25 mm. 84.6
19 mm. ZZZ
12.5 mm. . tte imi
9.5 mm. 57.7 = = =
4.27(5) iy g g g PL LL: Pl
.0 mm. 32. Coefficients
425 mm. 12.2 Dgs= 25.5 Dgo= 10.3 D5p= 6.27
. 20 . 71 D3p= 1.71 D15= 0.561 D1g= 0.322
075 . 51 Cy= 33.52 Ce= 0.85
Classificati
USCS= GP-GM AASHTO= A-1-a
Moisture Content =4.9 %
% Finer Than the 0.02 mm size = 3.4 %
Frost Design Soil Classification = S1
* (no specification provided)
Sample No.: 2863 Source of Sample: Client Samples Date:
Location: SB-22 Sample 3 ' Elev./Depth: 9.5-11.0ft
. Client: U.S. Army Cotps of Engineers
Project: New Fuel Systems Maintenance Dock Site # 3
Mappa TestLab Elmendorf AFB, Ak.
Project No: 2002-170 Plate

--END OF APPENDIX--
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—-NEW FUEL SYSTEMS MAINTENANCE DOCK
DACA85-02-R-0009, AMENDMENT R0O012

DACA85-00-D-0006/12 DESIGN-BUILD RFP
ELM179 - NEW FUEL SYSTEMS MAINTENANCE HANGAR ELMENDORF AFB, ALASKA

DISPATCH STATUS BOARD
Existing Dispatch Status Board; users would ke a similar set-up in the Dispatch Office

» OUTDOOR EQUIPMENT SHELTER ,
-Shelter for Outdoor Equipment such as: snowplow, servicing carts, bobcat; roof overhang at
building is acceptable solution.
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NEW FUEL SYSTEMS MAINTENANCE DOCK
DACA85-02-R-0009, AMENDMENT R0O012

DACAS85-00-D-0006/12 _ v . . DESIGN-BUILD RFP
ELM179 - NEW FUEL SYSTEMS MAINTENANCE HANGAR ELMENDORF AFB, ALASKA

BUILDING # 8659 — VIEW FROM SOUTH EAST
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NEW FUEL SYSTEMS MAINTENANCE DOCK ELM179
DACA85-02-R-0009, AMENDMENT R0012

DACAS5-00-D-0006/12 DESIGN-BUILD RFP
ELM179 - NEW FUEL SYSTEMS MAINTENANCE HANGAR ELMENDORFE AFB, ALASKA

BUILDING # 8675 (BSA) — VIEW FROM SOUTH
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NEW FUEL SYSTEMS MAINTENANCE DOCK ELM179
DACA85-02-R-0009, AMENDMENT R0OO012

DACA85-00-D-0006/12 _ DESIGN-BUILD RFP
ELM179 - NEW FUEL SYSTEMS MAINTENANCE HANGAR  ELMENDORF AFB, ALASKA

BUILDING (NO NUMBER) -~ VIEW FROM SOUTH WEST
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NEW FUEL SYSTEMS MAINTENANCE DOCK ELM179
DACA85-02-R-0009, AMENDMENT RO012

DACAS85-00-D-0006/12 DES!GN»BUIi;D RFP
ELM179 - NEW FUEL SYSTEMS MAINTENANCE HANGAR ELMENDORF AFB, ALASKA

BARN 3 - VIEW FROM SOUTH

--END OF APPENDIX--

APPENDIX 5 Page 5



4

NEW FUEL SYSTEMS MAINTENANCE DOCK ELM179

DACA85-02-R-0009, AMENDMENT RO012

TO 1 1-3

)  SECTION m |
AIRCRAFT FUEL svsnsms MAINTENANCE R
FACILITIES AND AREAS. L

fuel transfers within the aircraft and p
honhmbng Ieﬁﬂuhm

312 Approval Facﬂities and areas. shall
designated,' rid. approved for fuel System mai;
nance use based on the requirements of t
nical order. °

3-1.2.1 . Facihties not meetmg th qti
of this technical order may be approved |

an approved Wing/base correcti
. dinated through Wing/base Safety, LG/CC; an

N .+ Civil Engineering (Fire Protection) by restri

"3-1 GENERAL.

: The use of segregated facﬂmes and areas for fuel -

" Systems repair is essential for safé and efficient
:fuel systems maintenance operations,. These facili- .
‘ties provide a safer place to perform fuel system.-
,",repair and provide the needed climatic conditions .
;10 ensure quality fuel systems iaintenance. The =’
-areas and-facilities described in this section’ pro- 7 -
‘vide necessary protection for both the alrcraft and
"-personnel from a- variety of hazards. R ,

some of the normally permitted operations listed
above and impléiienting other actions unti} 5C
tions can be made. The approved b:

. Thjs Sectim is not intended to be ” - action plan shall inchide the Risk:A ;
 -used as design criteria for facility cor- . Code (RAC)/project code, propused eompletion.date
struction: “The requirements of this, and proposed operating procedures, Inthe "

_V'secﬁon are extracted from referenced
* documents or provided by safety and

civil engineering functions.” Use of

' -this section as a- deslgn document
‘could cause serious m_)ury or mission;

unpairment.

Use ofa facxlity whxch does not meet -

the requirements of the applicable -

o design criteria could create a fire haz- X
ard risk. Permanent waivers to fire

protection requirements shall be .

approved in accordance with ETL 96-
- 1. Temporary waivers to fire protec- .

tion requirements until corrections
canbemademaybeapprovedbythe
MAJCOM fire protection engineer (or
MAJCOM fire protection manager in
the absence of a MAJCOM fire pro- -

tectioni. engineer (refer to paragraph 3-

1.2.3). .

 the corrected action plan shall be forwarded to

3-1.2.2 Facﬂities may be temporm‘ily approved
- for emergency or minor repairs in non pproved _
- - areas {except repairs that Are perfo\_ ) ace

.ronmental. The use of temporary. faciliti

- . 2PPI ved onamseby.casebas-
- Bty woedsil natieq

absence of MAJCOM. policy directing ¢ erwise.;_’{ ‘

following agencies in the MATCOM: Fire Protec-
tion, Ground Safety, and LG. .

dance with paragraph 2-7.10)
evaluation and concurrence by -
Chief, Wing Safety, Fire Protéction an

only be considered after priority of the
and thie availability of other facilities (prin
systems docks/repair facilities shall be util
first). Theuseofatemporaxyfacili

'3—1 3 Exceptions Fuel systems maintenance y 2
‘may be performed in any hangar on aircraft which ¥
‘have never fueled or on aircraft which have '
" been compleli:;{ggi:“purged and drained in @ccor-
dance with this t calorder__ . ’

3-1.4 New Facilities Requirements. MIL-HDBK
- 1190, MIL-HDBK 1008 (current edition) and Engi-
neering Technical Letter 96-i Fire Protection

3Lt Permitted Operatxons Fuel system main-
tenance facilities are intended to support the com-
plete range of operations related to fuel system
maintenance including those normally restricted
from being conducted inside hangars or other -
structures. These normally restricted operations,
which are permitted in fuel system maintenance
facilities, include but are.not limited to: Partial -
‘and complete defuel/refuel of aircraft; depuddling . Engineering Criteria - New Aircrai ars pro- -
and purging of fuel tanks; cells and components; vide guidance for the construction of new firet-sys-.
o tem maintenance facilities. - :

APPENDIX 6 Page 1 Change 5 3-1
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monntedboureelsmaeeepnblultamahvesto

bustion air taken from outside the Alrcraft matnte..
‘% outside the aircraft maintenance area. .

" and french ven tenancearea,hnknthst,

" “istroctions for personnel gafoty, '
82,17 _Climatic Control Units (CCU) ira
“required to provid ironmentally m” e §
aIr purging, curmg :

.};“ pea { Rep:grmb

. ‘Rooms shall also be provided for ta
" systems,

. . maintenance (comsly refaraed
 docks) shall bave the following:

" ture, the fuel s

whasled 1211 systems with wall

_-sonnel showers shall be provided.
8224
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‘tions, utilityluechanical, and fire

3221 As a minimum, if not a separate struc-

an under sircraft fixed or antomatic cecillating *
foam-watar'_nfd:’z;l,esygbem;‘ :

3-22.3 -Emergancyeyewﬁhfomainsandpu-. ;
Flightline type 150 Ib. HALON 1211 .
wheeled fire exhngmshers shall be provided.
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mounted hose reels are acceptable alternatives to
the wheeled fire extinguishers, -~ 7

-3-2.2.5 - Foreed air heating supplied by steam or
‘hot water heating will be provided throughout the
facility. Radiant tube heating systems may be
- used in the aircraft maintenance area, if the. =~
flame is contained in an sealed chamber ‘with com-
bustion air taken from outside the aircraft mainte-
; - J§ nance area and combustion products: exhausted

- outside the aircraft maintenance area.

| meet curtent bio-environmental instriictions for
3-2.2.7 - Climatic Control Units (CCU) required to
sealant euring and general mairitenance.
3-2.2.8 Sufficient grounding points provxded :
throughout the facility. - T ‘
3-2.29 ° Electrical systems shall mieet one of the
- following criteria depending upon when facility
‘was constructed: -~ . o SRR
3-2.2.9,1- . Class I, Division 1, below the flooi
.level, Class I, Division 1, ‘through out foam/cell -
rooms, Class I, Division 2, through out the hangar
. aircraft maintenance area up to the height of the
‘hangar door and Class I, Division 2, up to 18
inches above the floor in all adjacent areas not: -
-suitably cut off from the hangar aircraft mainte-
nance area. o -
3-229.2 Class I, Division 1, through out foam/
- cell rooms, Class I, Division 1, below the floor - :

' level and through out the hangar aircraft mainte-
-nance area to 4 foot above the floor and Class I,. .
Division 2, up to 18 inches above.the floor-in all
adjacent areas not suitable cut off from the hangar
aircraft maintenance area. A : :

322.10 Office space, break room, support equip-
-ment/tool room, and restrooms with climate coritrol

‘migrating from the aircraft maintenance area.
Roonis shall also be provided for tele-communica-
- tions, utility/mechanical, and fire protection’
systems. : ’ N .

for the specific aircra_ft(s) maintenance. .
3-2.3 Existing Modified Facilities. Existing facil-
ities modified for limited fuel systems mainte-
nance (commonly referred to as medified docks)
shall have the following: A .

3-2.3.1 _As-a minimum, if not a separate stru-

Existing installed HALON 1211 systems withwall  3-23.1 As |
 ture, the fuel system maintenance facility must be,

- separated from all other areas of the building by =~ [
ot less than'a one-hour. masonry fire resistive |
“tonstruction. - T T T o

..3-2.32 - An operational fire suppression system ~ J§

" suitablé for aircraft hanga sandwet .

*8-2.2.6 " Aircraft maintenance area, tank exhaust

 and trench exhaust/ventilation systerns réquired to. 2ircraft provide one

foam-water no
-provide environmentally stable air for air purging, T
S -3-2.3.4 . - Flightlin ,

Existing installed HALON 1211 systems with' wall: -

- the wheeled fire extinguishers.

~hot water heating will be provided throughout the:
~* .used in the airctaft maintenance area, if the.

"bustion air taken from outside the aircraft mainte-

. ronmental instructions for personnel safety and

-approved portable support equipment requiredto
_provide environmentally stable air for air purgirig;

3-23.8 Sufficient grounding poirits provided
throughout the facility. . -~ .

- and ventilation to prevent fumes and vapors from . } me :
: following criteria depending upon when facility %

- rooms, Class I, Division 2, through out the hangar

§ 3-22.11 Shop space including foam/cell rooms to- eh :
-aircraft maintenance area up to the heiglhit of the -

service/repair fuels system components as required

APPENDIX 6
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10,113

- .y . . Y
. - s i

hangar operations and w

pipe sprinkler: djacent areas.  For fig

overhead water deluge, foam-water deluge, closed:
head pre-action foam-water, wet pipe foam-wat

or high expansion; foain system. - For large frame "
-of the previous systems and -
d or automatic oscillating ¢

* type aircraft provide at least a comiplete automatic Jf -

an under aircraf

3-233 Emergency ye washfountains and per-
sonnelshowers shall be pm'\_(iqegi. S R
wheeled fire extinguishers shall be- provided.

mounted hose reels are acceptable alternatives to.

3-2.35 Forced air heating supplied by steari or .
facility. Radiant tube heating systems may be-
flame is contained in a sealed chamber with com-.. §

nance area and combustion products exhausted = &

outside the aircraft maintenance area. L
32.36 ' Aircraft maintenance area and tank
exhaust systems required to meet current bio-envi:

3-23.7. Climatic Control Units (CCU) or

sealant curing and géneral rri_ai_nt_ena_ncg.

3-2.3.9 Electrical systems shall meet one of the |}
was COnSt_ructq_(i:

3-23.9.1 Class, Division 1, below the floor
level, Class I, Division 1, throughout foam/cell -

hangar door and Class I, Division 2, up to 18 -
inches above the floor in'all adjacent areas not
suitable cut off from the hangar aircraft mainte-
nance area. : o
3-2.3.9.2 Class 1, Division 1, throughout foam/
cell rooms, Class I, Division 1, below the floor

Page 3
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level and throuigh out the hangar aircraft mainte-
‘nance area to 4 foot above the floor and Class I,
Division 2, up to 18 inches above the floor in all.

. aircraft maintenance area.

- equipment/tool room, and restrooms will have cli
 mate control and ventilation to prevent fumes and
 vapors from migrating from the aircraft mainte-

32310 Ify edOfflcespace. break room; Support

’ nance area.

'3-24.1 " All aircraft fuel tanks {to be worked)
“shall be defueled and initially drained. prior to. -
f§ entry into facility. Additional draining shall be

| accomplished-using approved drain containers/
methods. Temporary facility doors shall remain
' open during tank purging and depuddling opera-
‘tions until a entry safe condition is reached and -
‘3-2.4.2 . Only equipment approved for fuel Sys+
tems maintenance will be used in temporary .
“facilities, " . o . .

the facility doors, and positioned to prevent fuel
| fumes:from traveling back into the facility. These
ducts will be marked off an additional 50 foot:
- radius from the end of the duct. o -
3-244 Al safety requirements outlmedm sec-
tion I of this Technical Order shall be met prior
to using a temporary facility. - -~ -
'3-2.45. Any adjoining offices shall be isolated/
evacuated during fuel systeims maintenance to pre-
vent unauthorized entry and endangerment of per-
‘'sonnel not associated with the on-going fuel sys-
tems maintenance. . Controlled entry into the area
[ shall not be accomplished in a temiporary facility. °

3-3 OPEN (OUTSIDE) FUEL SYSTEM REPAIR
3-3.1 An open fuél system repair area is any
area that has been approved by the LG/CC with
- .§ coordination from the Fuel Systems: Element

- Chief, Wing Safety, Bio-environmental, Fire Pro-

tection and the Airfield Manager to perform air- :
craft fuel systems repairs in an open/outside area.
3-3.1.1 The area shall be marked off in accor- .
dance with Section II-of this manual.: An addi-
tional 50-feet may be required if exhaust purge is
used (refer to paragraph 2-7.7:4).
'3-3.1.2  The fuel systems work accomplished in -
an outside area is highly dependent upon weather

3-2B Change 5

adjacent areas not suitably cut off from the hangar -
-+ at least two 150 pound HALON 1211 fire extin- :

'3-24  Temporary Repair Facilities Requirements. -operate under their own power within
' \Il airerafe Bl farie Tom b the repair area (refer raph
- aireraft systems technical orders.

_ the job site. * R
* 34 OPERATIONS.

.. shall: be kept clean, maintained in good repair,
- and be off limits to non-essential, pe '

' 3-2.4.3 .- Exhaust ducts shall be, positioned outside  * areas and facilities shall be inspected at the start.

3:24.6 Fuel transfer, defuel or.refuel operations., -+ _ditions necessitate:the s of the maintenante.

. 3-4.2.1 Fire Departiment; Ground Safety,andth

-minals tagged. No batteries shall be corinected or

3424 Equipment will not be parked under the .

APPENDIX 6
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conditions and available authorized portable .. ~

equipment. All portable electrical equipment and

ous locations. .

guishers. Additienal extinguishers shall be. pro-
vided as required by the base fire Marshall. -

3-31.4 Adjacent aircraft shall not be

blasts or noise factors could affect oty as
lined in Section II of this T.O, and ’

3315 Portable eye with must

3:4.1 Fuel systems repair facilities and areas.

- The. §

of each shift and more often as deémed ;

. to ensure safe working conditions are maintained. - o

Due to'the non:standard equipment installed in-
some facilities, the Fuel Element Chief shall -
ensure operating, inspection, and maintenance - o
instructions are available and followed for equip-
ment installed in facilities. © - - o
3-4.2  The storage of materials or non-fuel system

equipment in the maintenarice area increases the

risk of fire and unnecessarily complicates fire:: &
fighting operatiornis. Materials should be storéd in- -

equipmerit or tool rooms. -Equipment not used |
fuel system maintenance will not routinely be
stored in the maintenance area, Should local co

area for equipment storage. " .

Fuel Element ChJef will conicur to the'stora ge. .. _
3-422 All batteries will be disconnecteaandter i B
disconnected during periods of open-tank mainte- - .
nance. Keys will be secured in the Element Chief's -
3-4.2.3 Sufficient space will remain around the
aircraft to permit egress and eliminate hazards. -

shadow of the aircraft or within a 10-foot radius of:
fuel vents or tank openings. :

Page 4
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’ 3-4 2 5 Emergency communicatmns wxll be estab:
(lished with the maintéenance control cénter. (or . o ’
equxvalent) from the job s:ta R S S

" Table 3—1 Recmmnend Fad]z‘zy Pump Pezfonnance Cdteda :

- AREA -
USUALLY SERVED

Heating Water #1
o -(Heating Ventilating Unitl '2; 3)

- Heating Water #2, - .~ -
'(Heatlng Ventllatmg Umt 4)

Heating Water #3
- (Climate Control Umt)

. Heating Water #4 = B T S 57.ft -~ 15 . 1750

: - (Snow Melting Pad) - T S T

-.Converter ‘Water Circulator e 60 1mft - 025 1750 o
S Table 3.2, RecommdFadlig'FanPerfamzanoe Cn‘tma 7 . .

H.P R.PM
7.5 -_,1750-

075 . 1756

.30 1750

: CPM. SPMIN - .. . ENTERING
TYPE . AT70° . H0 RPM . HP.~ - AIR®F. -
‘Axial Flow 20400 15inch . - 1320 . 10 . 50
(Trench Exhaust) - - . ‘_ - _ - g
Centrifugal .~ 4000 -. . I5inch 1780° 20 105
(Wing Exhaust) . _ C - S S
Céntrifugal 2500 - .0.75inch 670 075 - . - . 507" S
'(ConstantPurge) - : o _ R
.Wall Exhaust 460 0.25inch 1550 0.067 e - o
(Office Area) - : : IR : o )

APPENDIX 6 Page 5
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 vor: |
EXHAUST PURGE METHOD SHOWN,

\ ONLY EXH
- PURGE REQUIRES. ADDITIONAL 50 FOf HAUST

OOT RADIUS
DOWNWIND OF. PURGE MOSE EXHAUST, .

EXHAUST AREA
-50 FT.'RADIUS

b
50 FEEf‘l'" _

\

- 4 / . . . N
/ : .
" _

rd

- . :
. P /
TWO (2) 150 POUND HALON - ‘
. FIRE EXTINGUISHERS o FEey

. soFeer ~
FROM AIRCRAFT
. ALL DIRECTIONS -

A

LS101124

Figure 3-2.  Exhaust or Blow Purge Open Area Typical

--END OF APPENDIX-- _ _ 7 -
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'AFH 32-1084 1 September 1996

2.9.4.2. Width: Equivalent o the ruoway width specified in paragraph 2.5:
2.3.4.3. Construction: Flexible pavemient is defined in AFM B8-6, and (furare) AFIMAN 32-1014,

27

Q Section C—Taxiway Criteria
2.10. Category Code 112-21 1, Taxiway, Taxiways are the pavements prov:ded for the ground movement of aircraft.

Taxiways connect the parking and maintenance areas of the airfield with the ranways and provide access to bangars; docks,

and various parking aprops and pads. Taxiways are normally. parallel to nmways to facilitate aircraft d movem
the muways during landmgs and takeoﬂ's on the nmway. _ gromcm eaton,

211 Taxiway Width. A taxiway width of 152 m (50 #) and 22.9 m (75 ) are standard for class A .
respectively, with the following exceptions: _ ST e and B nmways, - .

2.1L1. Sbortﬁeld 152m(Soﬁ)wﬁhaulmmgmdnof2l3m(70fc}
212 ACR-m?m(SSﬁ),C-l‘I 152m(501t) L
2i13. Helicopter - 152m(508) - - L

2 11 4. Taxrways supporting towed alrcrart only— Outsidé gear width of desxgn aircraft plus 3.05 m (10 ﬁ) or 15 2m (50
ﬁ), whichever is less. :

. 2.12, Taxiway Pavemcnt Strength. All taxiways are built of heavy-load, medmm—load hght—ioad shortfield-load or ACR -
pavement, a5 specified in Section A of this chapter. The strength of pavement in segments of a taxiway system varies

~ according to the requirements of the critical aircraft. For example, on 2 base supporting heavy bomber, cargo, and fighter
aireraf}, the principal taxiways are beavy-load pavement; at aircraft facllmes restricted to cargo or fighter aircraft by their
dlIanSIODS and location, taxiways are medium-load strcngth

C/\ 2.13. Treatment of Shoulders.” A taxiway shoulder width of 15.2 m (50 £) is standard at all air bases with the followmg
- exceptions:. shortfield, helicopter, and auxiliary airfields bave 7.6 m (25 f) shoulders; and ACR have 12 m @ )
shoulders. Airfields supporting widc-bodied aircraft may require 5011 stablhzatxon benmh outer engines. .
_ Sectzon D-Apron C'ntena v

214 Descnpﬁon of Apron. Aprons are paved areas provided for aircraft parkmg, servxang, and loadmg Apron space is.
required for: . _

2. 14. 1, Operntional_' Ai;craft.
‘. 2.14.2. Alert Aircraft.
_‘ 2.14.3. ‘Transienf Aircraft. ‘
2.144. Caégo Aircraft - ionding auﬁ u-iﬂoading.
2.14.5. Base Flight Airc}att. N
, 2.14.6. Aircraft I.Ind'ergoiAng Depot Maintenanc_e.
'2 147, Ai.rcr;:ﬂ Acéess to Hangars, vDocRs,. and Shelters.

" 2.15. Apron Pavement Strength. All aprons are built of heavy, modified-heavy, medium, hght load, and auxihary—load
pavement as described in paragraphs 22 and 2.3 Note exception in paragraph 2.17.7, relative to hangar access, aprans,

. Q and floors.

2.16. Treatment of Shoulders. Apron shoulders are constructed of existing soils, thoroughly compacted and covered with -
turf or a soil binder. Paved Shoulders, category code 116-642, are authorized as indicated under Section G of this chapter.

APPENDIX 7 Page 1
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2.17. Category Code 113-321, Apron.

29

2.17.1. Size and Conﬁguratidn of Aprons. There are no standard apron sizes. Aprons are individually designed to0
suppart specific ajrcraft and missions at specific installations. The detailed dimensions are determined by the size, type,
and number of aircraft requiring parking and maneuvering space; the

Table 2.7 on aircraft size, taxi {ane widths, and wingtip separations are the basis for design.

2.17.1.1. Table 2.4 provides variable wingtip separations for C-5 and C-17 aircraft, Use the maximum wingtip separations
for these aircraft when planning and programming new Air Mobility Command (AMC) aprans. EXCEPTION:. When you
are planning to rehabilitate an existing apron, provide the maximum wingtip separation the existing apron size will allow.
Do not exceed the maximum clearance provided within Table 2.4, o ) ' .

21712, At non-AMC bases, the maximum separation which_c&n_reasdxiably be provided for these iircraﬁ.is desirable. As
‘2 minimum, these separations must always meet current aircraft Technical Order (TO) requirements.

©2.17.2. Apron Allowances. A proper apron allowance is the amount required to afford rnaxiinum aperational efficiency

with a minimum amount of paving. The paragraphs below describe the basis for calculating apron allowances for various
types of operations. Paragraph 2.19 describes a method for estimating apron requirements. High threat areas may require
additiopal pavement to meet aircraft dispersal requirements. - - - .

2.17.3. Assigned Aircraft. Assigned aircraft will at a minimun consist of Primary Assigned AlrcraRt (PAA) inv&mory

_ established from. funded flying program for the base. Many bases will have other aircraft inventory that will require a - |
parking apron. This inventary will vary by base and depot repair cycles. . These aircraft may be annotated as backup

inventory, ready reserve, or attrition reserve. The monthly average of these non-primary assigned aircraft remaining on
station must be accounted for in’determining apren requirements. : o ' -

2,174, Aprons for Operational Air«;raft. - Operational aircraft are parked on mass. aprons, 'strip aprons, of where
authorized, on dispersed swbs. To determine how many operational aircraft require apron space, proceed as follows: Bégin
with 100 percent of the assigned aircraft as established by official documents (see exceptions in 2.17.3.3 for Air Mobility
Command (AMC) aircraft); subtract the number of aircraft Jocated on separate aprons, snch as alert aircraft; subtract the
number of aircraft Jocated in maintenance hangars or docks under normal maintenance schedules; finally, subtract aircraft

that are parked elsewhere on existing paving of a suitable nature and location. Other factars affecting the size apd

configuration of aprons for operational air_crdﬁ follow; . ‘

2.17.4.1. Ajrcraft Parking Arrangements. On a typical mass apron, aircraft are parked in rows and spaced aécordﬁng 1o

the dimensions given in Table 2.4 through Table 2.7. This spacing permits aircraft to move in and out of parking places -
under their own power.. Parking arrangements should be sudied carefully to achieve the parking layout that requires the -

least amount of pavement per parked aircrafl. The following example is typical of the possibilities for economy: On an

~‘aprom for eight airaraft, changing the parking arrangement from four rows of two aircraft to two rows of four aircraft

reduced pavement requirements by 20 percent. - . : :

2.17.4.2. Parking, Fighter Type Aircraft:

| 2.17.42.1. As indicated by Table 2.6 and F.igure'Z.l,.some ajrcraft are often parked at a 45° angle.' This is an efficient Way

" to achjeve adequate clearance to dissipate the temperanure and velocity of'jet blast to levels that will not endanger aireraft or
 personnel; that is, about 38° C (100° F), and 56 kph (30.4 kpots), : . : '

2.17.422. To achicvéadcq’uatc dissipation' of heat and blast, some aircraft such as the F<111 and FB-} l.l require @ wider

lane than shown in Figure 2.1. To achicve a safe lane width; obtain the minimum safe distance to the rear of a jet engine
operating at 80 percent power, upaugmented; from the appropriate aircraft technical order. If this distance exceeds 38.1 m
(125 #), minimize pavement requirements by parking aircraft so that two rows of aircraft blast into a common lane, with
alternate Janes of minimum taxiway width. ‘ :

2.17.43. Parking for Air Mobility Command Aircraft (AMC) Tauker aircraft (KC-10 and KC-135) require apron parking

spots for 100 percent of the Primary Assigned Aireraft (PAA). Strategic Airifi (C-5, C-17, and C-141) require apron

APPENDIX 7 Page 2

_ mDer requix : ' type of activity the apron serves; the physical
characteristics of the project site; and the objectives of the mstallation master plan. The dimensions in Table 2.4 through

ELM179

i




e

-t ama e oo L S NN S T PN

NEW FUEL SYSTEMS MAINTENANCE DOCK

DACA85-02-R-0009,

e’

O

AMENDMENT R0012
30

clearances

I e TRV o

(SR Y A e

AFH 32-1 084 1 September 1 996

, parkmg spo:s for 75 percent of the PAA.  The load bearing pavement extends 11.4m (37 S ft) beyond the centetlme of the
aireraft (the same as the peripheral taxiway). Any pavement beyond is shonlder pavement.
2.174.4, Parkmg Air Combat Command (ACC) alert au'ctaﬂ_ Para

graph 2.18 gives special criteria for minimum wingtip

..wﬁ:*‘ﬂ“irm,_';

B-52 56.4 185.0 47.8 1 . 15661 12.4 408 | | 771 250
C-§ 67.9 222.7 75.6 247.8 19.9 . 68511 . 7710153 25 to 50
C-9 28.5 93.4 36.4 119.3 84 215 3.1 10.0
Cc-17 51.8 170 52.7 173 16.8 55.1 7710153 25 to 50
C-130 » 40.4 132,67 304 99.5° - 11.7 38.5 -, 6.1 20.0
KC-135 - 39.9 130.8 41.5 136.2 12,7 41.7 15.3 50.0*
{xc-10 50.4 165.3 555 | 1821 17.7 58.1 15.3 50.0° -
~C-137 44.4 145.7 45.1 147.7 12.8 41 8 6.1 -20.0
C-141B 48.8 160.0 31.3 168.4 120 39.3 6.1 200
E-3 - 44.4 145.7 46.6 1529 12.9 422 6.1 200
B4 . 59.7 195.7 707 231.8 " 19.6 64.3 | 6.1 20.0
jT-1A 13.3 . 435 147 48.4 4.1 13.8 | - 3.1 10.0
T-3A 10.6 35.0 7.3 24.8 2.4 1.8 3.1 10.0
T-33 11.8 38.9 11.5 372.8 3.5 113 3.1 10.0
T-37 10.3 33.3 3.9 29.3 2.8 - 9,2 3.1 10,0
T-38 1.7 25.3 14.1 463 3.9 12.9 | 3.1 10.0
T-41 '10.9 35.8 8.2 . 269 2.7 8.8 3.1 10.0
T-43 28.4 93.0 30.5 100.0 _113 37.0 3.1 100 |

1. Dzmensnons vary for different models and configurations of aircraft.

2. Setback distances for peripheral or through taxilanes should be based on the largest wingspan of sircraft that frequently -
uses the taxiway. Example: IfE-4staxi past 2 ramp of F-16s, taxilane should be based on the wmgspan of the E-4.

3. See paragraph 2.18.1.2.

4.’ Tankers require a '152m (50 £) separation from wmgnp to wmgtzp to accommodate fue] load chan ge reqmrcments.

' '15.3m (25 - 50 R) for wingspans > 33.5 m (110 £).
6. The criteria within Table 2.4 does not apply durmg contingencies. In these cases, refer 1o the current aircraft Techmcal _

Tab!c 2.5. Win _gt:p Clearances for Tannrg

O

. Order. - v'

Aimﬁft.

.5. For aircraft not Jisted, the minimum wingtip clearance is3-7. 7 m (10 - 25 f) for wmgspans< 335m (110 ft) and 7.7 - ’

£ itingrigy sy tpu sy wly %' ”.,:‘;:
BEm s e e ;"'»1 Md R i
%ﬁﬁ S #Mﬁﬁmmﬂr&wﬁmm:m A AR 1 T3 % ‘“‘ﬂ*.:ﬁ"’“‘ e “f;:*"r?f‘*?'@i e e =g
ng'np ‘cleararice of moving aircraft taxiing on 15 50 9 30
|_peripheral or through length of spron taxi lanes
Wingtip clcarance on each side of moving 9 30 6 20!
aircraft taxiing in lanes between parked aircraft , -

1. For transient aircrafl, the minimum is 7.6 m-(25 &). _
2. Another factor requiring evalbation when developing aircraft parkmg plans is aircraft exhaust wake veloclty Check the
particular zircraft performance guide for wind velocity and temperature ranges to assess safe distances for nearby axrcraﬂ

facilities.
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: '!‘gble 2.6. -Alircraft Parked at 45° Ang 'lé;' rerait Dimensions and Sep

1. Dimensions vary between different models and configurations of aircraft,

HE-1H 174 571 147 43.3 29,5
UH-1N 57 - 17.5 57.3 14.6 48.0 29.3
UH/TH-1FP 17.4 5711 146 480 | 29.3
- | HH-60 19.8 64.9 1641 537} 32.7

1L Dimensions vary between different models and configurations of helicopters.

AFH 32-1084 1 September 1996

aration Distances.

e
R DitiED e

. 71"_

A-10 - 1757 575| 162) 5331 45[ 149 y '

ATA see MAICOM B ' '
Fed 1.7] 384] 192] 630] s8] 163 155 SLO]  210] 690
75 85| 280 158 517 40| 132 122 40.0] 165 sS40
F-15 13.0] 428 194] 638] 59| 192 165]  s40], 220] 750
F-16 100]| '328) 45| 476] 50| 64| 122|  400] 186 —eip
F22 136 445] 189| 6211 si] 166 Note 3 Note 3
F-111 98to| 320w | 224| 35| s2| 170] 13| 6| 317 104

' 192] 630 | e - ~ - - '

F-117 132 434] 198| €5.1] 38| 124 " Note 3 Note 3 |

2. See Figure 2.1 for parking layout and dimensions C and D,

3. Not known at time of publication. Contact HQ USAF/LGMM.

2.17.4.5.. Taxi Lanes. Interior and peripheral taxi lines must exceed the required width for aircraft parked in the area if

larger aircraft must taxi through en route to docks, hangars, or pads. Confine this width variation to the fewest taxi lanes .
possible. ' ' : 7 :

' 2.174:6. Peripheral Taxi Lanes. Taxi lanes are not provided along the rear edge of aprons unless required for access 10

‘docks or hangars ar to meet a critical need for alternate circulation routes for aircraft operating on the apron. On peripheral

taxi lanes, aircraft are expected to taxi along the outer 22.9 m (75 ) of pavement. Therefore, wing overhang areas beyond »

this strip are not paved. For these taxi lanes see Table 2.5.

2.17.4.7. Other Variables. _These include such variables as the arrangement of reﬁieling' outlets, explosives clenra'nces,' )
“required clearances 1o fixed or mobile objects (AFR 86-14, future AFIMAN 32-1013) and the siting of blast deflectors.

Table 2.7. Helicopter Apron Pafkin Data.
b g S & gnerey ¥ N A "

mudﬂwzm:\éﬁ

) ol
ok lubr--dlm.qu-« .
P i b o

o e JEAE g ! mg]-
pite Par o Perim, iy e

% '.j- OIL[2 9 N SUE SRS 0 DN 10 o Jf‘"’ Ty W Hi Vel S

] i bt Bt 20 e N st i AN oraR) I MR (NN
e s At i e e AN L O o 5
4] b '-'*'H“I‘ ™ ')Ay Sl 1 AN ) Mt e it S-LR I Sign ob e ¥y

] ¢ ik e S e
R i R e

CH/HH-53B/C | 268| B883] 2208| 723 440

cV-22 17.5 57.3 25.9 85.0 29.4

2. Distances represent two rotor diameters between center lines of parked aireraft. - : ' -

-3, Widths represent two and one-half rotor _.diameta-s for wheeled helicopters and thres-rotor: diameters for sldd-mu_tmted :

helicopters.

, 2.17.5. Apron for Cirgp Loading:

2.17.5.1. AMC aircraft are authorized an ai:ron for terminal operations. Apron size is determined by the'typc of cargo

aircraft involved, the volume of wraffic, and the nature of the loading and unloading operation and associated equipment and -

facilities.
2.11.52. Commercial aircraft 6perations under Air Force contract are provided an additional apron for termina) operations.
Apron size is based on individual projects and missions but does not exceed .the size required to operate 10 large

commercial aircraft. :
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)

2.J7.5.3. Awcraft carrying hazardous cargo do not usé the apron. ‘Category code 116-662, Dangerons Cargo Pad, serves

this need.

2.17.6. Apron for Mission Support Aircraft (Base Flight). All assigned mission support.aifcriaﬁ are provided apron
Space. _ _ S : o

2.17.7.. Apron for Transient Aircraft. Transient aircraft such as courier aircraft, personnel airlifis, administrative ﬂigixts .

AMC aircraft, gnd en route am:ra‘& stopped by bad weather are provided an apron. The apron is designed to accommodate
the average daxly .number of trans:en.t aircraft requiring parking space. The average daily number is determined from base
records from previous years. A maximum of 16,700 m”(20,000 square yards) is permitted at new bases where the demand
canpot be predicted. ‘ o ' .

© 2.17.3. Apron for Access to Hangars, Docks and Shelters,

,.\\__/'___ .

- operating length by its operating widih, then multiply each block area by }3.

“Table 2.8. Nose-to-Centerlive Distances.

2.17.8.1.. Apron configuration is influenced by the size of the door openings and by the dimensions and tarning radius of

the largest aircraft using the buildings, A mass apron or a taxiway configuration is used, depending on access

requirements. To avoid building non-usable pavement, design for adequate wingtip clearances of any obstacles near the - .
apron. (AFJMAN 32-1013). _ ' ' T .

2.17.8.2. i’av'ement_Strength:

2.17.8.2.1. _Hang,ar access aprons and floors are designed to suppm‘.a" mmihmn gircraft Joad of 163,000 kg (360,000

pounds) for heavy and modified heavy-load pavements and a maximum load of 118,000 kg (260,000 pounds) for & meditm-

load pavement.- This pavement js'capable of supporting the basic, empty weight of all aircraft undergoing maintenance,

‘including the largest aircraft. (The basic empty weight is the weight of the aircraft stripped of cargo, ammunition, and a)l
. but entrapped facl.) _ : } . S Lo :

2.17.8.2.2. Pavement for alert hangar and shelter floors are designed for eitber light-oad, medit;m__-laﬁd, modified heavy- .

load or heavy-load as specified in Section A of this chapter. _ v .

2.17.9. Apron for Helicopters:

2.17.9.1. Parking space is provided for helicopters as follows: For six or more assigned helicc;ptcrs, provide aﬁm space
for 80 percent of the total; for fewer than six assigned helicopters, provide apron space for all. Apron dimensions are based
on the separation distances for parked helicopters given in Table 2.7. ' : L :

2.17.9.2. Far a rough estimate of the apron area needed, obtaii the block area each helicopter occupies by maultiplying its

© 2.17.9.3. The apron is usually part of, or contiguous to, the main airfield apron.” Helicopter Pads, category code 116-663, .
~ are built for isolated operations. : ' - S :

' 2.18. ACC Alért Area Parking Criteria. The established, day-to-day, ACC alert parking areas must conform to the

standards outlined below:

2.18. ‘1 - Parking Separation:

2.18.1.1. Table 2.8 shows the distance from the nose or wingtip-.of the __parked aircraft to the ceﬁm]ine of the egress |

taxiway, measured perpendicular to the taxiway centerline.

e P e R 0T 3]t e o et b A A ki ORISR
i e e PR T e R R T e R
B-52, B-1, or B-52 mixed force 45.7 150.0 |. 38.1 125.0
KC-135 : 33.1 125.0 . 305) . 100.0
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2.18.1.1.1. Nose or wingtip to centerline criteria are based on the largest aircraft taxied alon th .
of the type of aircraft being parked. ‘ : SRR g the egress taxqu regardless

2.18.1.1.2, Desired distances are reduced as required down to, but not bejow, ﬁie’spe'ciﬁ:ed mi_nimﬁm'when space is limited

~ dueto alack of ramp area.

2.18.1.2. The wingtip clearance between parked zlert sircraft is 15.2 m (50 ft). -Distances are measured aloné a line

. pe;tpendiml‘ar to the aircraft centerline to provide & 152 m (50 £} wingtip passing clearance when aircrafi exit the parking

Figure 2.1. 45° Parking of Typical Jet Fighter Aircraft.

, M 1/2 OF WINGSPAN

0 @)

w {3)

-4 . N

127.4 m (90") OR WINGSPAN
OF AIRCRAFT PLUS 12.2 m_ : y oL
{40') {WHICHEVER IS ‘GREATERY)} . - S -
T 4 T :

-

L ()

1.- See paragraph 2.17.3.2.2. for additional criteria. ~ ~ .

. 2. See Table 2.6 for Dimensions C and D.

3. Find dimensions Wand L as follm_ws:

W=D N, -1)+C , :
L=CNp=9%MN,-1) {for aircraft with wingspan less than 15.2 m (50 f)).
- 'Where: - T

. W = Width of operational parking apron.
L = Length of operational parking apron.
€ = Block dimension of aircraft.
D = 1414 (wingspan + 3.1 m (10 §)).
Nyy = Number of aireraft pér row in width of aprom.
Ny, =Number of aircraft per row in length of apron.

APPENDIX 7 Page 6
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2.18.1.3. The above criteria are minimums. Further separation is permitied and desired, T(; fa

2. 13.3. Initial Turn. In no case will the initial turnout of the alert parking.sp& exceed 96 degrees. '

_type of airfield environment found at forward operating locations.

AFH 32-1084 1 September 1996

performed according to AFMAN 91-201.

i e cilitate flexibility in furur
operations, new alert ramp canstruction should conform to the desired aircraft stadards, o In e

| 2.182. ACC Waivers:

2.18.2.1. ACC Numbered Air Force (NAF) director of operations may grant waivers tothe 15.2'm (50 ft) wingtip clearance

- 'when sufficient ramp area is unavailable. In no case may the wingtip clearance be waived to less than 9.1 m (30 &). -

2.18.2.2." If the distance between the nose or wingtip and the egress taxiway centerline is below the desired distance stated

in Table 2.8, ﬂ!e NAF minimum waiverable wingtip distance, 9.1 m (30 ft , maust be increased by 0.31 m (1 £) for each 0.31
m (1 f) reduction in nose-to-taxiway centerline distance. For example: A

the B-52 nose-to-centerline distance is 39.6 m (130 £) or less, the minimum wingtip clearance of 15.2 m (50 ft) would be
required. o ) - : ' ‘

" 2.19. Est_i{naﬁng New Apron Requirements. For broad planniing purposes, use the following method 10 i-.stimat-e‘ new
- apron requirements: ‘Multiply the wingspan of the selected aircraft by its length. Multiply the product by a factor of 5.3.

(Use a factor of 4.4 for fighter type aircraft and FB-111 ajrcraft) Example: To estimate apron requirements for 10 C-141
;ircraft, multiply: 48.8 m x 51.3 m x 10 aircraft x 5.3 factor = 133,000 m? of apron needed. This is a plaﬁning tool for
sizing new aprons only. Do not use it to estimate the number of aircraft (specifically, large aircraft) that can park an an
existing apron. Many variables (such as length, width, and taxi lane locations ) determine an existing apron's suitability to

ELM179

4. Ajrcraft with forwérd-ﬁxing munitions should be reviewed as to safety concerns and a Commander's Risk Asszssment

m ¢ i B-52 nose-to-taxiway centerline of 43 m (140 ft
- 18 3.1'm (10 ft) below the desired distance. Therefore, the minimum NAF waiverable wingtip distance is'12.2 m '(4(§ f). Ig :

support specific aircraft types. At existing bases, develop a concepmal aircraft parking plan to determine the apron square - |

-meter requirements.

Section E-Shortfield Facility

2.20. Category Code 116-116, Shortfield Takeoff and Landing Zone.

2.20.1. Definition. The facility js used to train crews of cargo aircraft (C-130 ar C-17) to canduct airlift operations in the

2.20.2. Description. The facility is normally a paved strip, 1,070 m (3,500 %) long and 27.4 m (90 ) wids, with 51 m
(300 1) paved overruns on each end and 15.2 m (50 ) wide access taxiways. Other restrictions in physical dimensions and

 clearances help create the desired airfield enviropment.” The pavements are designed for shortfield load in accordance with

criteria in paragraphs 2.2 and 2.3. Lighting is provided as described under Special Airfield Lighting, category code 136-
666,.and Taxiway Lighting, category code 136-667. - T P '

" Section F—-Alternate Combat Runway MCR) -

2.21. Alternate Combat Runway.

221.1. Definition. An ACRis a wntingmcy runwsy for launch and recovery of aircraf while a2 bomb damaged, main

. runway is under repair. The requirement for an ACR applies only to air beses iu high threat areas without a secondary
- nmway. An ACR can be used asa Minimum Operatipg Strip (MOS) during rapid runway repair operations,

2212, .Dmﬁptiom The ACR Eacility is a paved strip, 2,300 m (7,500 £) ldng, 27.4 m (90 &) wide, with 91 m (300 &)

paved overruns op each end, and 11 m (36 R) wide access taxiways. It may be superimposed on a secondary ronway,
taxiway, or parking apron that meets the desired criteria. There is no specific category code assigned to ACR facilities. Use
the code which most closely relates to adjacent pavement. For example, if the ACR is a separate runway use category code
111-111; or if it is superimposed on a taxiway use category code 112-21). See AFIPAM 32-8013, Planming and Design of
Roads, Airfields, and Heliports in the Theater of Operations, and AFMAN 32-1013 for additional design criteria.
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. 6.14. 2 Siting Requirements: New renovated or expanded facxlmes must be sited accordmg to AF ETL 914, Locate

facilities to comply with explosives safety standards.

‘ - Chapter 7
- CATEGORY GROUP 21 MAINTENANCE'FACILITIES.

Section A—Covéred Spacefoh Aircraft Maintenance

] 7.1. General Criteria.

7.1.1. Hangars and docks provide space for scheduled inspections, landmg gear retraction tests, aircraft welghmg, major -
maintenance on fuel systems, airframe repairs, and technical order (TO) compliance and modifications. Special purpose -
space may be authorized when justified. _

7.1 2 The total space requxrements for hangars or docks at any air base vary w1th climate;, mission, type and number of
assigned aircraft, programmied flying hours and maintenance concept.  The factor in Table 7.1 expresses these variables for
each type of alrcraﬁ The formula in Table 7.1 estimates the nnmber of covered maintenance spaces required under average
conditions.

7.1.3. Locate facilities to comply with explosives safety standards.

72 Computing Covered Maintenance Spaces.

~ and permits maintenance operations.

7.2.1. Calculate the number of authorized covered mairitenance spaces by using the procedures in Table 7.1 or paragr'a\ph'

1.3 or both. Dock space (paragraph 7.13) and hangar space {paragraph 7.4) may be used to meet the space requirements.

Y

y 7.2, 2 To determine the most efﬁcxent combination of facility use and aircraft posmomng, use templates representing the :

aircraft (see Chapter 2 for aircraft. dimensions) and floor plans of existing and proposed docks and hangars made to the
same scale. Arrange the templates in various combinations to find the arrangement that most efficiently conserves space -

Do not overlook tail heights, the height and width of door opemngs, structural
protuberances in facilities, and the turn radius of tow veh:cles connected to an'craﬁ. .

7.2.3. One additional covered work space is authonzed if the corrosion control workload exceeds the covered work space
allocated under Table 7.1 or paragraph 7.3. An excessive corrosion control workload occurs with some combinations of
numbers and types of aircraft, environmental and elxmatxc factors, and the- avaxlabxhty of scheduled depot maintenance. The

‘ additional space must be provided as a single aircraft space becausé of xsolanon reqmrements stipulated in TO 42A-1-1.

"724. To determine the interfor dimensions of dock and hangar bays, use the dimensions of the largest aircraft that
. occuples the bay'plus the minimum clearances shown in Table 7.2. To compute the gross area of the hangar, multlply the

o

) “Table 7.1. Requirements for Covered Aircraft Mamtenance Space

interior dimensions by a factor of 1.15.

. - Factors :
Aijrcraft | Factor Aircraft Factor - Aircraft Factor Aircraft Factor
B-1 30 C-21 25 ' E-4 .30 T/A-37 25
B-52 - 15 C/KC-135 .15 F-SE/F .25 T-43A" .15

C-5 16 C-130 .15 F-15 25 UH-1 25

C-9 .18 C-141 16 F-16 27 CH-3 25
C-12F .10 KC-10 1 .25 F-111 .30 HH-53 25
C-17 .20 E-3A A5 F-117 1.25 HH-60 .25

- Formula:

APPENDIX 7

Page 8

1 1. Not all AF weapons systems are shown above. For weapon systems not shown consult your MAJCOM/LG

ELM179




NEW FUEL SYSTEMS MAINTENANCE DOCK
| DACA85-02-R-0009, AMENDMENT R0012

~
\
/

~

Table 7.2. Anrcraft Separation Dimensions Inside Hangars. 4

Minimum Clearances from Hangar Elements’

Aircraft Element . . Door Walls Roof Framing'
' , ’ ml - ft m ft m O ft
Wing Tip - under 30.5 m (100 ft) span 3 10. 3 10 - b -
Fuselage - under 30.5 m (100 ft) span 3 10 _ 3 - 10 3 10
r. | Wing Tip - over 30.5 m (100 fi) span 3 10 4.6 '15 - -
»'| Fuselage - over 30.5 m (100 f) span 3 10 4.6 15 3 10
Tail - Vertical ) 2.1 71 . - 31 10
| Tail - Horizontal 3 10 3 10 .3 10
Helicopter Rotor Blade 37 10 3 10 -3t - 10

AFH 32-1084 1September 1996 | - ' 103

Mulnply the Number of Aircraft by the Factor for Type Reqmred Covered Spaces

Example: '
~ _Authorized Aircraft Number x Factor L Required Covered Spaces -
C-141 . ~ 32x.16=5.12"  Slarge
‘B-52 o . 16x.15=24 = 2 large
KC-135 . 10x.15=1.5 _ 2 medium
F-16 c6x.27=1.62 : 2 small

1. For guidance on the number of spaces to be provided i in hangars and fuel systems mamtenance docks, see criteria under
codes 211-111 and 211179, respectively. Mamtenance spaces are othcrwnse provrded in docks; 2}1-173, 211-175, 211-
177.

.

: 7.3. ‘Computation for Special Missions.

~

7.3.1. Tbe formula in Table 7.1 apphes only to units with repetltxve ﬂymg hout programs or relatxvely constant monthly
- operations in non-arctic conditions. To calculate the number of authorized covered spaces for Air-Force Matenel Command
- (AFMC), and for installations in-arctic clxmates use the following formula

S=HxA/176
Where: :
'S = Spaces authorized. :
H = Average number of hours in dock per axrcraﬁ based on mamtenance expenence of development and test expenence
data for new aircraft.’
A = Average number of aircraft programmed for mamtenance each month.
176 = Hours per month (22 x-8). :

g ;Section B—-Aircraﬁ Maintenance FaciIities :

7.4 Category Code 211-111 Mamtenance Hangar.

7.4. 1 Functlonal Reqmrements Maintenance hangars prov1de space for aircraft mamtenance tool rooms, aircraft

. wexghmg, and other tasks xdentxﬁed in paragraph 7.1

7.4.1.1.. Contractor ‘Operated Maintenance Base Supply (COMBS) ‘Space will be provrded for COMBS. Space
_requirements will be determined by the éxisting contract. The facility will be located in close proximity to the flight fine
containing areas for recelvmg, inspection,’ stormg, parking material, issuing, support- equlpment maintenance, and office
ﬁmctrons .

1. 4 1 .2. Locate facilities to comply with explosnves safety standards. Spec1a1 consideration may be needed for storabe of
explosxves components such as egress seats, aircraft gun systems and life support shops.

@6(’ Clearances between aircraft components should be at least 3 m (10 ft) where two or more aircraft are housed None of
e above clearances requires a waiver for existing facilities.
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2.  For KC-10 general purpose maintenance hangars, provide 10 m (32 ft) of clearance from the tail of the KC-10 aircraft
tot he hangar door. The engme maintenance stand for the number two engme extends aft 5 m (17 ft) beyond the tail of the
KC-10 atrcraﬁ. . _

- i
7.4.2. Spatral Requirements. Determme the square footage requirements for mamtenance hangars by the method

described in paragraph 7.2.2. v

7.4. 3 Criteria, Apphcablhty and Justlﬁcatlon. Hangars must support aircraft maintenance, repair and inspection
activities that are most efficiently done unider complete cover. One maintenance space may be provided in a hangar sized
for the largest aircraft assigned to the base. Separate studies are used to determme hangar requlrements to accommodate C-
5, E-3A, E4, and KC-10 aircraft. :

7.4.4. Special Features. Floors of maintenance hangars should allow aircraft loadings as listed in Chapter 2. Door
openings must be wide and tall enough for alrcraﬁ to be pulled mto and out of the facility. Siting of new hangars must -

comply with AFI 32-]026

- . 7.4.5. Waiver Process, Coordination, Source of Information. Reserved.

7.5. Category Code 211-147, Aircraft Weapons Calibration Shelter.

- 7.5.1. Functional Requirements. The-facility provides space for boresighting and harmonization of fire control and

reconnaissance equipment. Most maintenance- hangars and docks are mappropnate becausg the structure interferes wnth the
radar or lacks a clear target area nearby. ’

_7.5.2 Spatial Requirements. A shelter is authorized for every 18 aircraft for, F-15, F-16, and-A'-lO aircraft.

7.5.3. Crlterla, Appllcablllty and Justlﬁcatton This facility is necessary to cahbrate fire control systems.

7. 5 4 Speclal Features. ‘The shelter is open in warm chmates and closed in cold chmates ’l’he sheltér needs an open area

for an optical target area. -

" 1.5.5. Waxver Process, Coordmatlon, Source of lnformanon. Reserved

. 7 6. Category Code 211- 152 General Purpose Alrcraft Mamtenance Shop.

7.6.1. Functional Reqmrements The shop provides space for specialized maintenance activities. such as fabrication

-shops, aerospace systems shops, egress shop and reclamation operations on crash damaged aircraft and equipment. The
-shop also has space for work, administration, telecommunications, tool cribs, bench stocks, lockers, storage and security of

supplies and reparable parts. Reclamation and fabrication acuvmes may require an open storage yard for atrcraﬁ alrcraﬁ
parts, and equnpment awaiting repaxrs (see 452-252):- . .

' 7.6.1.1. The Aircraft Electrical and Environmental (E&E)}Eletnent inspects, maintains, repairs, and services aircraft
_ electrical and environmental related equipment. It normally includes work benches, bench stock, battery servicing area

(two separate areas, if Ni-Cad and lead acid batteries both require servicing), cryogenics maintenance area, generator and.

constant speed drive (CSD) test stand area (xf requtrecl), life raft bottle semcmg area, tool crib, administrative space, and .

personnel locker space.

7.6.1.2. Locate facilities to con'lply with explosives safety standards. "Special consxderatton may be needed for storage of
explosives components such as egress seats, an'craﬁ gun systems and life support shops. .

- 7.6.2. Spatial Requirements. Table 7.3 lists total space requir.ements. "I'hese may be in one building or several buildings. -

Dispersing the shops allows use of space in suitable existing buildings such as _hangars.

7.6.2.1. When possible, within ﬁmdmg constraints, the E&E functions should be as closely collocated as-possible within

the same building. Actual space requirements will depend on the mlssxon and size of related E&E support equipment and

the workmg area requlred to perform assigned functions.
--END OF APPENDIX--
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 Figure 1-1 "Alrcraft Dimenslons (Block Dimensions)
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g
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®m®uRE =100 DEGREES F o : .

 Figurs 1:8 F119 Exhaust Wake Data

1.3.5. Take-off and Landing Data , : : _

The compiete and detailed take-off and landing data are currently provided in the Flight Manual for the F-22. Alrcraft

take-off and landing distances are based on a varlety of data including engine thrust, temperature, altitude, wind, runway

slope, aircraft gross weight and.drag index. Alrcraft mission configuration (extemal stores) affect aircraft gross welight

and drag index. Howevey, to date the F-22 has demonstrated Normal Take-off and landing parameters similar fo current
- tactical fighters, namely the F-15. . ’ )

- AR 1.3.6 Taxi Turn Radius and Ground Clearance _ .
 Taxi tum radius is 42" with a minimum paved area of 54' wide by 93’ as shown in Figure 1.9,
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Figure 19 Taxiing and Tum Radius
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[Fadilities Requirements Plan (FRP
. ts Plan . ).

_ 1).'11’8:13"10'!.0&' Lo T - . N
2 MNM'REQUIRED ‘CLEARANCES FOR TOWED AND TAXING AIRCRAFT ARE DEFINED IN AFM 32-1123

Figure -t Towing Out of Hangar Tum Radius and Dimensions
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Faciliies Requirements Plan (FRP)

VS

x55
18.7M x 167 M
(Tvp)

=y
it
1

|

NOTES: : s '
1) ADDITIONAL PAVEMENT MAY BE NEEDED FOR REFUELING
AND SE REQUIREMENTS. APPROX.ZO'FOR\_IEHICLE . '

2) ENGINE THRUST @ 80% N WILL REQUIRE T
300’ (91.4M). ADDITIONAL PAVEMENT BEHIND AIRCRAFI' TO .
PREVENT DANGEROUS CONDITIONS. NO REQUIREMENT TO
RUN-@ 80% CURRENTLY EXISTS.’ S

3) SEE FIGURE 1-8 FOR F119 EXHAUST WAKE DATA.

Figure 1-12 Aircraft Parking Pian Block Dimensions
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" Faciilies Requirements Plan (FRP)

unloading (de-pressurization) of the main and audliary pumps, and maintenance valve. mode selection. Monitoring
functions performed by the CSCJ include hydraulic Built-In Test (BJ1 , Integrated Caution, Advi i
and Diagnostic Health Maintenance (DHM), . (oI fregre Mwso'y . wamng acsn,

 The system utiizes MIL-H-83282 Fire Resistant Hydrauic Fluig operating over the temperature range of 40° F 275 F
S-micron fiuid filration is provided for pump discharge, pump case drain, and retum system flows. Cooling of the,
' hydraulic system fluid is provided by one fuelloil heat exchanger per system.

. The.F-22.can-complets the missios safely with.any.single-hydrauic failure. In-addition, aircratt control and landing pa;
be accomplished with:any 'two-brapch failures.or any combination of a single pump and single branch failure, g can

. The major components of the Hydraulic Power Systems (HPS) are:
- QTYS " DESCRIPTION
4. 4100psi, 72 gpm variable delivery main pumps . -
- 3,850 psi, 27 gpm variable delivery auxiliary pump -
1,800 cuin b  Feservoirs. o
~ 140 cu In piston-type nitrogen /0il System {(pump) accumulators.
45 cu in piston-type nitrogen/oil reservolr pressurization accumulators
S-micron absolute pressure filter modules -
S-micron absolute retum/case drain filter modules
Elechiwlly-controlled maintena_noe switching valve

SRONNNN -

187 FuelSystem 3

This description will cover the various subsystems of the fuel system irichuding the fusl containment, engine foed, fuel
. transfer, heat sink, refueling anqdeh;erm,.fuelhnkpressuﬁzaﬂonmdvenﬁng-andmemenank explosion suppression

-subsystems as well as the Fuel Management System (FMS). - S :

The-fuel system consists of integral fuel tanks within the aircraft fuselage and wing structure as well as the pumps,
valves, plumbing, and components necessary to supply the required fuel flows and pressures to the engines-during. all
flight conditions that will be encountered by the aircraft when perfonning-wiﬂﬁnmmlalopetatx‘ng limits.

The fuel system is required to be operational for a host of fue} types. The primary fuel is MIL-T-83133, grade JP-8 fuel,
Altemate fuels are MIL-T-5624, grade JP-5 fuel; Jet A and Jet A-1 in accordance with ASTM-D-1655; NATO F-44
(equivalent to JP-5); NATO F-34 (equivalent to JP-8); and NATO F-35 (equivalent to Jet A-1 or JP-8 without anti-icing
additive and conosiop-_iqhibibr)._ o o . S :
%(-1.6-.7.‘1.- Fuel Containment - . = .. . . R ; ,
~ The fuelis contained within six fuselage fuel tanks and two wing tanks, The forward tank system consists of the F-1 feed
tank and the F-2 transfer tank.. The F-1 feed tank consists of an F-1A forward compartment and a F-1B pump box. The
afttank system consists ofmeA-1LandﬂwA-1Rfeedtanksvfimmeirrespecﬁve left and right A-2 wing and A-3 fu:
transfer tanks. ‘Al ofﬂ\ela!ﬂtsare_ofhtegraltypeoonsmon. Fuel system provisiorns also include the capability of
canyingfuele)demallywimlwotanks perwmg Thee)demaltanksare;eoo-gauonﬁwllams-. -
1672  Engine Feedback System e S
The system utilizes a multiple feed tank .concept whereby the engines are fed fuel from a commion forward and
independent aft feed tank system, At feed Is regulated to a prescribed: percentage of total engine consumption in a
manner that automatically maintains proper ‘aircraft control during: all flight conditions. The aft feed regulation
function Is automatically controlled by a flow regulator the each’ aft feed manifold. - Automatic pasitioning of the
regulator flow.area is accomplished by software logic within the fuel management portion of the IVSC (Integrated Vehicle
Each A-1 aft feed tank contains two (2) electrically driven, variable speed, 270 VDC fuel boost pumps (pumps #4, #5, #6,
and #7) while the pump box of the F-1 forward feed tank contains two (2) hydraulically driven fuel boost pumps (pumps
~ #1 and #2) and one (1) electrically driven, variable speed, 270 VDC boost pump (pump #3).

Pump #3 in the F-1 feed tank can supply fuel to either engine and is, normally powered to a'low rotational speed so as to L )
maintain the normal forward feed pressure in the event of failure fo either one of the hydraufically driven fuel boost
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Plumbing that routes the flow to engine interface and returns the flow from the engine interface o the F-1 tank,

racities Requirements Plan (FRP) : .
SPC00023N . 10 November 2000

Engine FADEC (Full Authority Digital Electronic Control) electronics, the comprehensive engine diagnostics unit (CEDU)

- and the engine optical pyrometer are cooled with fuel provided by the forward feed boost system. -'Fuel flow for engine

electronics cooling purposes is provided by pumps #1 and #2 to their respective engines via.a dedicated system of

1675 Refueling and Defuling SRR Lo
Aerial refuiling capabilty.is provided by a fixed raceptacle and slipway configuration that is compatibie-with the KC:10A
and KC-135 tanker boom systems. Luminescent lighting provisions on the aerial refuel receptacle bay.doors are umzeﬁ

ELM179

in lieu of area floodfights for low light or nighttime aerial refuel operations. Aerial refuel receplacle bay door operation is -

carried out by a single linear hydraulic.actuator conicept.

Ground refueling can be accomplished through a single point fitting Jocated at lower left af(side ofthealrcraﬁ.The sl do -
Peineliting Is a standard type refuelidefuet adapter in accordance with the standands cf aya g 3105. The sdapter e
- into the same refueling manifoids utilized by.the aerial refuel receplacie. .- S :

rfuet witboul o power assistro. Heflovel s group rovonsare peseicy o, ES 0 2 ifancous

4676 . Pressurization and Venting

ﬂoafandsli:ﬁoﬁvalVeqperaﬁonfpf}méihfémpéé,pijtﬁbs_eshﬁﬂﬁng'ﬁi_em_A Bt
Adeﬁ:elvalve.whenmanuallyopeﬂed. connects the engine feed manifolds o, the refuel r'mamfolds.‘ i amjanm,‘,si Gost
pumppressumbasssstindemelhgtheamaﬂﬁomﬂ\egmundmfuewemaadapter e e e

fill of 4 fuel tank systems. An electrical pre-check system provides a functional checkout of each refuel. circuit for proper |

Al the equipment necessary to perform the rormal ground refuel and defuel funciio s are located n a iy bay recéissed -

info the A~1L fuel tank and are accessed throug'habaydoorﬂ)atisﬂush-mmeoutercontow:..m-b‘a“'is
aﬂof_ﬂ_jer_hahlandhgg_earwheel_well, : I e y wm

 Utiizing permeable membrane fiber technology, the On-Board Inert Gas Generating. System (OBIGGS) réceivs EGS

cooled. engine compressor bleed air and produces NEA (nitrogen-enriched air) for fue! tank inerting-and pressurization
purposes. To preclude fuel boiloff and fuel pump cavitation, the tanks are normally pressurized between 2.0-and 3.5 psig.
An Intemal tank vent and pressurization vaive receives the OBIGGS supphied gas-and regulates it o the required

- pressure for distribution to the tanks,

Each extemal tank is pressurized (2712 psig) with inert OBIGGS gas supply or cooled engine bleod air for fuel transfer
pqrposesviazane)dgmaltankventandpressuﬁzaﬁonvawegmupmowuedheachpylon. R :

theoiher tanks achleves the required 3% themal expansion space.

‘Separation module (ASM), which produces nﬂmgen—en’r_imed é_)ir (NEA) from compressed engine bleed air.

- Avent line mounted to the vent and pressiirzation valve allows for tank utagé gas to be ventsd overboard dring nosmal

refuel and climb conditions, and for-fuel to be vented overboard during refuel faflure conditions through a flushi port in the
1.6.7.7 . On-Board Inert Gas System (OBIGGS)

'Fuel tank explosion protection is provided by an on-board inert gas system (OBIGGS). The OBIGGS onsists of an. aly

supplied to the tanks for ullage wash and pressurization. The air supplied to the ASM is conditioned for te Mpe

‘monitored by an oxygen sensor in the ASM NEA output flow fine. _ . o

As the aircraft performs initial climbout, dissolved oxygen will evolve out of the fuel. For conditions where the absolute
Ppressure in the fuel tanks decreases by 1 psia, the wash valve is commanded open and NEA flow, in excess of engine
“feed pressurization demand, -enters the tanks fo purge the evolved oxygeri from the tanks. The valve dloses after
approximately 5 minutes of wash operation unless a further 1 psia reduction in tank pressure is realized. -
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" . Facillies Requirements Plan (FRP) L
C5PCOO023N - .. . oo .10 November 2000

: diécus’sedfat?‘ove.

Fadilities Planners using the FRP should familiarize themselves with AFH 32-1084, logistics modeling and the F.22 .
’...LSAdabbase. ’ . . - . . . P

. Agoalof the faciliies planiners s to insure that the F-22 wil utiize the existing F-15 faciliies where applicable with an-
abs:;l:rt'gvrgmimum expenditure for facility construction or imodifications. New facilities may be réquired where the F-22is -

oo T MPORTANT - NOTE THE FOLLOWING TR

§ TheFRPoulines i requirements. Requiréments may difer depending on local congitions. - The actual working and storage
areas required for each function at the site will be determined upon completion of the facifiies site specific survey. Mission

 "equiements wil be the main foctor in determining actual requirements. - IR

+ | Floor plans in the FRP are generally only given 16 show squars foot requirements, not fo specily detailed layout of a given faciity,

- kayout.and total square fool requirements: should be accomplished by a team including architects, engineers, users, SPO Chief of

Ensure the impact of requirements on facility systems is captured when programming for funds. HVAC, electrical, structural, aircraft
pavements, securily systems, and overall square footage (common areas, mechanical rooms, étc.) have been Underestimated in the

72 F22UNIQUE FACILITY CONSIDERATIONS |
‘ '(.2.1 -Securi_ty’Require.ments“ _

‘The Air Force designated the F-22 aircraft a *PL-3" (Priority Level 3) asset. The specific protection requirements for the -
. air vehicle can be found in AFI 31-101. However, the document does not discuss the protection criteria for support
-elements associated with the F-22 (i.e., IMIS, MSS, ODS, PTS, MTS, TSSC, TMS étc;).  The F-22 falls under a Special
-:Access Program (SAP): A SAP is any approved program, which imposes need-to-know; or access controls beyond those
normally required for access 1o CONFIDENTIAL (C), SECRET (S) or TOP SECRET (TS) information. This is known as
SAR, Special Access Required. Each element of the F-22 weapons system must be afforded:protection coimmensurate
with the classification of the information; contained in, or processed by, the individual system.. Components. and
information may. have no classification, collateral (C. S, or TS), or SAR (C, S, or TS). Some information may also - be
- further compartmentalized under certain projects. : ’ o

This section primarily_explains what regulations govern construction of éreas to protect and conﬁdl awess based on

© Glassification and gives an overview of what areasffaciliies must provide protection. Para 7.2.4.3 provides the security
~"specific construction réguirements’ for the support systems. . Specific facility requirements will ‘be determined during
 Tacility design and theSite Specific Activation Planning for each location. .. A
~Argas where physical. security must be addressed can be delinéated into the following arcas: ramp & apron, hangar
)ays, storage rooms, classified briefing areas; classified computer equipment rooms and office and training areas.
- Ramp & Apron: F-22 aircraft is a "PL-3" asset. No additional physical structures, fences, elc. will be used above nomal -
Hangar Bays: Bays, booths, etc., where aircraft are parked or stored and where aircralt will not be supervised by a
_program cleared individual at any time must 1) be physically secured, and 2) be alarmed (see table in paragraph 7.2:1:4).
Note that other than the LO facility, bays will not actually be accredited as a Special Access Program Facility- (SAPF).
~* Applicable facilities include AMU hangars, fuel barm, and possibly the hush house. Additional facilities could be alarmed
-based on unit preference. Bays also require controlied area red security lines for each aircraft. o o :
Other Classified Areas: Includes classified storage rooms, classified briefing areas, and classified computer
equipment rooms. :

APPENDIX 9 Page 12




NEW FUEL SYSTEMS MAINTENANCE DOCK ELM179
DACA85-02~-R-0009, AMENDMENT R0012 | ’

Facilities Requirements Plan (FRP) . _ " . ¥

5PC00023N — e 10 November 2000
7242 Regulations & Authority o

7.21.21 General Information o _ . . '

“Two regulations primarily addressed physical construction requirements: - 1) DCID 1/21, Physical Sectity Standdrds 1
Sensitive Compartimented Information Faciliies (SCIFs), and 2) DoD 5200.1-R, Information Secu%y Regu'!:‘xtiofﬁr :

gwl?awgg&e?km SAPFfacility construction requirements would be - covered: by’ DCID 4121, -not ' DoD

egulation 5200.1-R. . - xR T TR R DY PR o

7.21.22  DCID 4/21, Physical Security Standards for Sensitive Compartmented Information Facilities (SCIFs)
This is a"CIA directive {Director-of Central intefligence). This. /s the goveriling difective for F:22 facilities. 1 covers
policy, accreditation, construction, and ntrusion detection among other subjects. It doesn't delineats between S and TS,
AR T o toes notaffoc the physical construction requirements. The SCIF faciy requiroments drectly aocly o
CSA decisions in DCID 1/21 are delegated to regional PSOs. -~~~ . .

| 7.24.23  DoD 5200.1-R, Information Security Regufation” LR SRR
This is a DoD regulation covering protection and classification of al official information, requiring such prolection,
Appendix G covers physical security standards. This appendix gives basics for vaulis and storage rooms, but does not
cover bneﬁng rooms andv§ound attenuation. - As noted, DCID 1/21; not DoD.5200.1-R; governs SAPF construction, ©

- '7.21:24  Inferim Department of Defense Antiterrorism/Force Protection Construction Standards

. Follow as required. B ' S

7.21.25  The Physical Security Program (AF131-101)

Follow as required. : ' S

7213 Construction Standards

7.2.1.3.1 Vault vs. Secure Area ) o _ - o _

Vault: A *hardened” and alarmed storage or briefing area; walls are usually reinforced concrete. Not required except in

Secure Area: An alanmed storage or briefing area; walls and ceilings must reveal penetrations. Pemlanent'.'d'rywali"

construction Is usually sufficient; - S N ttie o

‘No vault-level construction is required for the F-22 (ie., reinforced concrete walls, eic.) except possibly some cases of

open storage outside the U.S. (depends on CSA decision; see paragraph on open stqmgg);: . v

7.21.3.2  Briefing vs, Storage - e R
Areas may be cerlified for briefing and/or storage. In the case of storage, area must meet DCID. 1/21 requirements, but
-does not need fo-meet sound attenuation requirements. o _ ) : : : . S

7.21.3.3  Open Storage o : ) ‘
As noted before, this is when items are not secured In a GSA approved container. ' This may occur in aircraft parts

- storage areas or in computer areas where removal of hard drives is infeasible.. JAW DCID:1/21, there are two scenarios
affecting F-22 facilities at MOBs. ' . : “ S , '

Inside U.S. & within U.S, government compound:

- Pemmanent Drywall construction sufﬁde.nt. S P P S
~  Securily response force must be capable of 5-minute response with feseive force available. o
~ - CSA may require exterior ground-level perimeter walls to meet equivalent protéction afforded by Expanded
‘Metal. o I - nae
' Qulside U.S. and within U.S. government compound; o - . .
- - Security response force must be capable of 5-minute Tesponse with reserve force available. o
= Meet vault criteria, or if approved by CSA & having an:immediate response force, expanded metal, steel plate,
or GSA approved modular vault in lieu of actual vault criteria;
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7.3 BASE OPERATIONS FACILITIES S e |
Airfield pavements are the portions of an air base used for aircraft take-offs, landingé. serv:cmgand parking. The
designation. of airfield pavements appliés to runways, taxiways, aprons, pads, pavéd shoulders: and overruns. - All
pavement joints should be» sealed-tp aid in the prevenﬁqn Qf Foreign Object Damage (FQD) to the 'ail‘créﬂ‘and engines.

7.31 Runway (AF Category 111-111) o i
‘The runway is the paved suiface provided for nomal aifcraft landings and toke-offs. The F-22 requires a-medium-load

runway, 150 feet (45.75 m) wide by:8,000 feet (2440 m) long with:supporiing taxiways, aprons, pads, paved shoulders,

and paved.overruns, as specified in AFM 32-8008. Aircraft take-off and landing distances’ are based upon a variety: of
 data including engine thrust, temperature, altitude, wind, runway slope, aircraft gross weight and drag index. Thé aircraft

mission configuration (external stores) affects aircraft gross weight and drag index. affecting the overall ‘distarice

requirements. The runway must be sized fo support the longest required takeoff and landing distance. -
(7344 ConstructionCriteia © .

Pavement grades must be in the'direction of drainage fimited 10 0.5% minimum to 1.5% maximurn. Pavement grades

and drainage of the runway, runway shoulders, latesal safety zones, and clear zone will be IAW. AFI 32-1026. All alifield
markings will be IAW AF} 32-1042. Al jolnts must be sealed with jet fuel resistart joint sealant’~ -+~~~ - .

7.32 Paved Overrun (AF Category 111-115)

The paved overrun provides a supplemental deceleration area for the F-22 that may abort a takeoff or-experience brake
failure while landing. The overrun also provides a safe landing surface in the event of short landings or approach-end
arresting cable engagements.- ‘ . P I gl
7.321  Construction Criteria. _ _ o S ‘_ .

- A standard flexible base overrun 1000 feet (305 m) long by 150 feet (45.75 m) wide (16,667 sq yd/13,933.6 sm) will be -
required at each end of the primary runway. The first 150 feet-(45.75 m) adjacent to the primary runway will have 2

- inches of dense grade hot plant mixed asphaltic concrete as a surface course 1o resist jet blast.. The remaining length of
the overrun (850 /259.25 m) will have a double bituminous surface treatment finished flush. with ‘the. blast resistant

' 7.33 Taxiway (AF Category 112-211)

Taxiways are the pavements provided for the ground movement of aircraft. They connect the parking and maintenance

- -areas of the aiifield with the runways and provide access to hangars, docks and various ‘parking aprons and pads. -
Taxiways are normally located parallel to and connected with runways to permit aircraft ground movement at the same
time landings and take-offs are being made from the. runiway. . .

7.3.3.1 = Construction Criteria . ' - . e ‘
The standard taxiway width of 75 feet (22.87 m) is adequate for F-22 operations. Medium load pavement strength is-
appropriate for this aircraft. Paved shoulders are recommended to reduce taxiway shoulder deterioration. The F-22 can
be safely operated on dry-pavement with a slope up to 3 degrees uphill or downhill. v o I

7.3.4 Operational Apron and -Ajrcfaft Parking (AF Cétegory 11 3-321) - R
Aprons are paved areas p vided:for aircraift parking, mooring, servicing, and loading and. launchrecovery operations.

The apron is where ail F-22 fiight support operations are conducted.

The aircraft does not normally requlra mooring, however, if wind velocities and surface conditions are unsafe the»a_irqaﬁ
. should be headed into the wind and- the nose and main landing gears tied down to the ground. asﬁregu!red_by wind
velocity. Mooring secures the aircraft against movement that may result in aircraft damage. Mooring n_aquvrements are

based on wind velocity; aircraft gross weight, and ramp surface conditions.
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NEW FUEL SYSTEMS MAINTENANCE DOCK
DACA85-02-R-0009, AMENDMENT R0O012

~
)
A

' Fadilities Requirements Plan (FRP)

-onthe apron The

adequats clearance 1o allow for the dissipation ofje blast (temperature 100°F and velocity-35 mph) el st
5-doges porkingarca ncludos et Hastcomdors, ) o ) ! Personvel ey
be in the direction’ of drainage limited to 0.5% smlnimum 1 1.5% maximur,

o o v chron il be IAW AF) 32:1025. Al alrield markings will b& AW AF1 321042, Ay conts

- must be sealed:with jet fuel resistant joint sealant. -
7342 Ama T o

ELM179

The apron area requirements without blast deflectors for parking 72 F-22 sircvaft &r6 Shown in Figures 7.3 and 7.4,

Refer to AFMAN:32f1123, ‘Airfield and Heliport Planning and Design, for additional guiidance,
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NEW FUEL SYSTEMS MAINTENANCE DOCK ELM179
DACA85-02-R-0009, AMENDMENT R0012

Facilifies Requirements Plan (FRP)

_ ' 10 Noversber 2000
‘(;3.5 ‘Moorings _ S | |
The istalation of aircraft moorings is an operational ite decision and sfiould be based:upon weathér History and the

probability of experiencing subject conditions. Aircraft moorings. should be installed where. wéather conditions
expected 1o, cause frequent moorings. For those bases with moorings, four {4) moorings per aircrg.;»shdum@msuns o
-as shown in Figure 7-3. This will assure repeitive angles and relatively short rope lengths from each aircraft mooring

location. The standard USAF spacing on 30 feet (9.2 m) centers in.rows 30.fect (6.2 m apart with staggered spacing in
alternate rows or other grid pattems may be used in emergency situations H2:2 m) apart with agered. in

* PARKING APRON

'NOTE: . SRR ‘
_ DISTANCE FROM TIRE CENTERLINE TO TIE DOWN CENTERLINE MEASURED
FROM PARKING SPACE CENTERLINE STRIPE. S
NOSE LANDING GEAR 15"
MAIN LANDING GEAR 9.6
Figure 7-5 Aircraft Mooring o )

APPENDIX 9 Page 16




ELM179
NEW FUEL SYSTEMS MAINTENANCE DOCK

DACA85-02-R-0009, AMENDMENT R0O012

Facilities Requirements Plan (FRP)

SPCO00Z3N ___10 November 2000
- ) B AN 7
Maint. Docks (Main H rArea) 32,560} ~..3,0249] L N B
Mech Ropm. . . 1,200 1115 Estim'ateon!y;TBD during. |
— ‘ . design phase - '
1 . {Elec Room ‘ v 200 _ 18.6 _ .
Do_or Pockets. L 1 (TBD) ] {TBD TBD duﬁf_lg design :
Men / Women ' - (see notes)] {see notes)| T 1
ToolRoom -] . (seenotes)| (seenotes)l
Admin IMIS | (seenotes)] . {seenotes)]
Sorage . . .~ ..~ e e seenotes)t . {see notes)] -
|Subtotal . R EARENEE: 7 7.1 S 3,160.6]
. {Hallways and circulation (10%) = o T o 34100 T 3200f -
' Total Gross SF A 374301 T - .3,4806]

* - Wany bays ate located seperatefrom Sad Operatiis (aensrios Faciiy  atona space wil e reied o e, tookroom,

- storage foom, and IMIS pipmment - Al6-Bays domothave 0 be located togethér,

Table 7-5 Aircraft Covered M‘ainté_nance' 6 Bay Hangar
' 73165 RestRooms o ’
 Separate sanitary facilities with ventilation systems are required for mén and women,
'73.166 Fire Protection. .. . L e
Use fire: safely. standards to.include, but not limited to malerials, lighting, emergency exits ‘and fire protection systems
AW NFPA and NEC requiremems lo-ensure maximum protection against loss of iife and property by fire. - The alrcraft

7.3.16.7 Floor Coverings S _ v o '

Dock area floors should be sealed with static-free, chemical-resistant urethane. ' Skid resistance may be added.
-73.16.8. Floor Drains S R A PR
‘Floor drains or trenches may be instalied to. correspond with the installed fire protection systern.. Trénch drains at the

. entrance of hangars and docks from the flightiine reduce flooding of the hangar fioor by rain/snow rurioff. Drains will be
connected td"holding tanks, as required by existing local environmental requirements. ' o ' -
7.346.9 Floor Loading o o o
+ The dock floors in aircraft maintenance stations will be medium load parking apron pavement strength and include in the -
" design a means to eliminate cracking. : R R
~ 7.3.16.10 Security Requirements e . oo
Storage: Area will be required for the storage of classified componenis temporarily removed from the aircraft (canopies, . -
- leading edge flaps etc.). Additional requirements are noted in the “IMIS Requirements” paragraph of this section. o '
Eniry ‘Controt in Bays: Discussions are on-going as to how bays must be controlied when classified maintenance-.
procedures are in progress. o , o _
© Alarms: Classified secure areas will be alarmed IAW applicable local security directives.
7.3.16.11 Guidelines _ v ' )

Each aircraft maintenance dock should have yellow towing/positioning guidelines and fire and safety lines painted on the
floor as applicable. The towing guidelinés are aids for centering the aircraft in the maintenance dock and ensuring a,_ o

101 (3.05 m) clearance between wing tip and facility structure, IAW AFH 32-1084.
7.3.16.12 Grounding . - | o

Each aircraft maintenance dock shouid be equipped with static grounding electrodes of 25 Ohms for each aircraft space.
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) ELM179
NEW FUEL SYSTEMS MAINTENANCE DOCK

DACA85-02-R-0009, AMENDMENT RO012

 Failiies Requirerents Plan (FRP) -

7.3.16.13 Lighting o

s measuired 30 inches (76.2 cm) off the floor.

: ompre;"'f'j"" Air S E
outlets, 80-125 psi, and 15 cfm.

734614
Provide 2

7.316.15 Water . L T o
.One standard hose bib outlet, 50 psi, and 10 gpm.’ Provide both hot and cold water in showers and latrines, .

| 120VAC, 60z, 1 3w mpsperouet . [ . . . N
= 2TTHBOVAC, 60 & pole, 200 Amps pef phase, two (2) outits per aircraft space (for support
[ equipmenit). o1 nckelation mist comply with MIL-SPEC MIL-C-38169, . + o vor
T A erhG, 400 Hz, 3, 90 KVA per para 5.2 and sub-para MIL-STD-704; oné (1) outie per aircrat space (this

| Oullet powers the EPC, which powers the aircraft), . e bor i Pece

NOTE: ﬁém'mm,w.mwvedbymmmm s option,or ther options, such as Edwards FCX units are ssed, 2 third

 277H80 VAC, 60 Hz, 3(; 200Amp outtet or jusiction box (i hardwired) should be instalied instead of the 400 Hz oulet. -
74  OPERATIONSSQUADRON . =

7441 Operations Facilities (AF Category 141-753)

7444 General Information o S :
The opgrgﬁons_ Facility is required to support each operations squadron and contains the space for flight planning, air

- Sombined int one organizaion. - To support this conoopt it s recommendd the these faeater Lo enchr IS, a1 ﬁ
“proximity t0_ one’ another. "“Existing facilities should be surveyed: to determine the: most cost-effective ‘approach in
“achieving this operating environment. It is the responsibility of the using activity to organize and administer ach section
according to the desired maintenance concept. i : ‘ B . .
7412 Construction Criteria- SR o S e

74121 Area’ . : o e
The facilities required for planning and administration functions are typically office spaces. Area for sf rag e, lesting and
“issue. of flight clothing :and equipment is-also required. The area involved in processing classified data will Trequire
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NEW FUEL SYSTEMS MAINTENANCE DOCK ELM179
DACA85-02-R-0009, AMENDMENT R0012

g;ghhasRequhemenfsPlan(FRP) T S

Suppor Ejection '3
Y'Seat N .

PMAwIReceptacle;--'z,:; d2t 7 8 {21 |1 — ]
- w/Attach Keyboard -} =~ .| - o . ‘}(1)?6,(2)2}-(1)2\/’ 12, : _Wt&fiZe.isu_for‘each B
MSW w/Monitor & - [ 1. - | 85 57 5% 57— S L

*"Table7-40 :Egress Facility Shop Equipment List =

) 7.6.9.5 Rest Rooms - :
Separate sanitary facilities w:th ventnlatlon systems are required for men and women
. 7.6.9.8  Fire Protection -

Use fire safety standards to mclude but not llmlted to materials, fighting, ‘emergency exits and fire

5 protecbon systems
IAW NFPA and NEC requirements 1o ensure maximum protection against loss of lif nd. property
MIL-HDBK 1008B and Air Force ETL 98-7, 98-8. % ® and pro by fire Referenoe

7.69.7 Grounding

‘A low resistance grounding sirap system or grounding points are reqmred o ground the seats. All conductive parts of -
i equipment must be grounded through a tesistance of 25 ohms or less. SeeAFM 91—201 .

7.69.8 Lighting :
‘Ugh_*ms aﬁm are required to. be 50 footcar:dles as measured'30' inches (76.2 om)-oﬁ the floor. Explosion proof
7.699 Safety ‘ |
All safely requirements are specified in AFMAFM 91-201 and NFPA 70 (NEC) Explosives Safety Standards and other |
_ - applicable safety standards..
, 7.69.10 Compressed Air -
Shop air (80-125 psi, 15 cim) outlets should be provided at workstations.
'7.69.11 Electrical ' '

There are no F-22 peculiar equlpment electrical requirements. Install 120 VAC 60 Hz 12 3-wire, 20-Amps duplex
convenience outlets. (Some overseas locations w:ll require differem power requirements)
7.6.9.12 " Ventilation S

Vents and windows should’ be covered wﬁh rust res:siant number 9 steel mesh Exhaust fans must oonform to
requirements specified in AFMAFM 91-201

___7_(_5)_& Fuel Systems Maintenance Dock (AF Category 211-179)

The Fuel Systems Maintenanoe Dock- provides space for covered aircraft maintenance shop and admmnstratnve .
functions and contains utilites and safety systems required to perfonr: fuel systems maintenance: -Aircraft dock space is
required for on-aircraft open fuel oel! maintenance. Shop space is required for external fuel tank maintenance

'7.6.10.1 Siting
It would be extremely advantageous for the maintenance shop to be located in the dock even though co-locatlon isnota
requirement. The dock should be separated from adjacent facilities to assure safety due to hazardous operahons

The Fuel System Maintenance Dock will ‘be construcied IAW the requrremems deﬁned in AFH -32-1084 and
T.0. 1-1-3. The concepts discussed below apply toacombmed dock. —_—

7.610.2 Area

“This facility requires a minimum of 10,170 sf (944.8 sm). Refer to Figure 7-20 for proposed layout and Table 7-11 for

ical facility installed equij ment list.
yp Hy auip APPENDIX 9 Page 19




NEW FUEL SYSTEMS MAINTENANCE DOCK
DACA85-02-R-0009, AMENDMENT R0012

Facalﬂ&c Requzrements Plan (FRP) _ _ . ;- ) . . )
- 5PCO0023N - o . v L . 10No'v'embe'r"2000

76,903 m’_m's Req'ug;ements

1.4.sn _ ' ‘6 sm each assummg a sland—alone
MAs tion and: activity will | mamlamedandoontronedbysupemsuon
the IMIS "wiil* be’ via ‘the base-level unclassified. MSU using the . undassafed Type I

eq

o support
encvypted netWork. ‘

7. 6.10 4 Celllng Height :

The mimmum cenling or dear helght required is: 27 feet (8 2m)i in the am:raﬂ rnaintenance dock.

mede fire r'eéisfa'nf'-ihterior and e)deriorpefsonnel doors with panic ha‘rdware: and automatic closure as required. Install
78406 Env:ronmnw Control
' 'Prov:de environmental controls m fuel hangar to malmain temperatmes, whnch sabsﬁes pefsonnel oomfon.
' "7.640.7 Rest Rooins _

Separate samhry facﬂ‘mes w:th ventilation systems are requvred for men and women
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NEW FUEL SYSTEMS MAINTENANCE DOCK

DACA85-02~R-0009,
Fadilities Requirements Plan'(FRP)
SPCO00Z3N

AMENDMENT RO012

10°'X 12’ (TYP)

(3.05M X 3.66M)
OVERHEAD DOOR

{optional) "

10 November 2000 *

§ . FUEL
- .SYSTEMS & .

MNNT

17OOSF
(157 QSM)

600 SF

IsosFuzsm |

FUEL TANK .

@M

\MIN, -

@M
MIN.

* TOTAL: NET

| vecHa AR |

em L

CMIN.

5400 SF
a {501.7 SM)
10 65 X 83
(19.8Mx 253 m

1033OSF(96053M)

GROSS 12,400 SF (1152.0 SM) ’ o
(ADD ADDITIONAL SF FOR DOOR POCKETS WHEN REQUIRED)

Figure 7-20 Fuel Systems Maintenance Hangar.
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_GsTsm f
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NEW FUEL SYSTEMS MAINTENANCE DOCK
DACA85-02-R-0009, AMENDMENT ROO012

Faciliies Requirements Plan (FRP) -

5PCO0023N ) . .. 10 November 2000

~.7.6.10.8 Equipment Installation Provisions B .
Provide roll-up doors for access into the mechanical equipment room for installation of equipment.

7.610.9 Fire Protection . P
“Use fire safety standards to include, but not limited to materials, lighting, emergency exits and fire prdtecﬁon-systemsv |

JAW NFPA and NEC Tequirements 10 ensure maximum protéction against loss of life and property by fire.  The aircraft

. maintenance area must be provided-with a pre-action closed-head aqueous film forming foam-water sprinkler system.

ELM179

 System detection shall be” provided by a rate’ compensated -detéction system.  Combustible vapor detectors mustbe. .-
“provided at Tow: points.: Also, a vapor extraction. system mustbe provided. - Reference MIL-HDBK 1008B-and Air Force -

ETL 967, 98-8.
7.6.10.10 Floor Drains,

Provide floor drainage to.restict the spread of fuel and 1o reduce the fire and explosive hazards resulting from fuel

. spillage. Drains must have sufficient capacity to handie water at a rate equal o 25% ‘of the maximum foam-water -

781041 FloorLoveling ., e
Floors should be sloped; as required to aliow for drainage. .
7.6102 Floor Coating o o
Dock area floors are recommended to be sealed with static free chemical resistant urethane.
7.610.13 Grounding = © '

Provide low resistance grounding:points or straps to allow for grounding of equipment. The grohnding should be IAW' :

AFOSH STD 127-38, T.0: W251?Z MIL-HDBK-419 Vol IAand'lI,; and AFH 32-1084.
76044 Lighting = o | o
* Provide explosion proof lighting intensities of 30 foolcandles in the aircraft dock area and 50 footcandles in the shop
areas as measured 30 inches (76.2 cm) off the floor. :
7.6.10.15 Safety L ‘ , :
Exposure to fuels poses special hazards to personnel in addition to the obvious fire hazard. Personnel breathing fuel
vapor may suffer eye, nose and throat inritation. Physical contact with fuel can cause dryness and irritation of the skin.
Some compounds may be absorbed through the skin and damage interal organs. Personnel engaged in fuel system
repairs should use appropriate clothing and safefy equipment. Combustible fume indicator units should be provided in
the dock area and shop areas. Provide emergency deiuge showers and eye wash units in dock area.
-7.6.10.16 Compressed Alr .
Provide four shop air (80-125 psi, 15 ¢fm) outlets in the dock area and two shop air outlets in the tank maintenance
repair area. . » o _
" -7.6.10.47 Electrical .
. Estimated electrical requirements are:- IR
"= 120 VA, 60 Hz, 12, 20Amp convenience oilets, as required
~  277/480 VAC, 60 Hz, 3@, 4-wiré 150Amp, four outlets required -
-+ 480 VAC, 60 Hz, 39, 4-wire one outlet required. :

Provide fixtures and outlets as required 1AW NEC Article 513..
(Some overseas locations will require different power requirements)
7.6.10.18 Water : e o :
. Provide 1 % inch water outlets, to permiit connection with hoses for flushing the dock and maintenance shop floors inthe

event of an accidental fuel spil. Flushing connector should. be provided in the bottom of the door trench to remove -

debris. The estimated demand for water is 5 gpm hot and 47 gpm cold at 50-60 psi. B
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NEW FUEL SYSTEMS MAINTENANCE DOCK
'DACA85-02-R-0009, AMENDMENT R0012

e

Facilities Requirements Plan (FRP)
SPCO0023N .

© 7.6:10.19 Ventilation

Provide a two-speed explosion proof exhaust located on the wall in center line of the dock space for direct-exhausting of
fumes from fuel cells. Discharge should be ducted-to the otitside of building. Provide a rigid duct with soldered j:;gin;)s
from the mid point of the aircraft to the exhaust fan. Aflexible’ duct should extend from the rigid duct to the vicinity of

state regulations.

7.6.11.External Fuel Tank Storage (AF ,Catvaego'ry}ujz:szé)

Storage space is required for the external fuel tanks. De‘per{giing on the climate, the user ‘may elei:t‘to cover the tank

ELM179

slorage .area {0 protect the tanks from the environment. ) The fuel tanks are approximately 30 inches (76.2 cm) in. -

diameter by 18 feet (549 r!x) long The Fuel tank storage: area will require approximately 288 sf (26.8 sm) of ;
operational use. It is desirable: that this area be Close o the fuel maintenance faciiity. ‘The pavement should be seajod

Vol L.and }i.

If a decision is made 1o store fuel tanks in their original shipping containers thi following chart can be used to determine -
. Indoor square footage storage requirements. - . - % » , elermne

Bases may also want to pursue an optional vertcal storage system provided by AFMC,

> FeTALE g 5 3 g
T e o S £¥
: i : AR WL "‘83 - 'i’ 3 x
600 Gallon Fuel Tank 246 .33 1~ 8118 - [: 292248 343
{Uncrated) » v _ s : v . ,
600 Gallon Fuel Tank 260 . 42 I 48 10,920 524,160 645
{Crated) i :

Table 7-12 External Fuel Tank Storage Requirements

7.6.11.1 Siting » o _ : :

The exiemal fuel tank storage area should be located within the off-equipment maintenance complex preferably next to
the fuel systems maintenance shop to enhance control and security. ‘ '
76112 Area | S

This facility requires a minimum of 25,800 sf {2,397 sm). Refer to Figure 7-21 for proposed layout.

A security fence 6" minimum height with a 10’ minimum le_ng}h‘ g’a_fe with lock is required to ensure base security and

control regulations are complied with,
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T e e e e —p

20' GATELENGTH "

-
I
I
I
I
|

et ot sy o]

a0
t3106M "

TANK STORAGE- . DRIVE THRU

- AREA J'

TANK STORAGE

:.'-1-wd-".0'-'-"_'--0-'—'.ulpv-‘:-i-ﬁcuivu

£ o e

CHAIN mxrsnce ’
. A
————4a3m —>

Figure 7-é1 ‘External Tank Storage Area
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NEW FUEL SYSTEMS MAINTENANCE DOCK
DACA85-02-R-0009, AMENDMENT R0012

A
N .

Facilities’ Requrremenls Plan (FRP)
5PCGXE3N .

7.6.12.6 Celllng Height

are recommended

7.6.12.7 Doors .

Provide interior and-exterior personnel doors with pamc hardware and automatic closure Provrd
doors, 12 feet {3 66 m) wrde and 15 feet (4 6 m) high. ° two overhead roll—up

7.6.12.8 Rest Rooms -
Separate sanitary facrlitres wrth ventrlation systems are requrred for men and women ’

7.6.129 Equipment Fuelmg Provisrons

Clear ceﬂmg heights of 15 feet (4.6 m) in the mamtenance stalls and. 8 feet (2.4 m) in office and bstorage areas

The facility will requite a 10,000-gallon JP-8 storage tank. One oommercral fuiel sland with rsland and two pumpsis

regjut:'ed The rsland shall be lowted in the AGE storage yard to allow for easy access for equipment bemg towed for.
refueling. :

7.6. 12,10 Equipment lnstallation Provisions

A one-ton capacity. monorarl horst over the eqmpment maintenance stalls is recommended

" 7.6.12.11 Fire Protection

Use fire safety ‘standards to lnclude but not Irmrted to materlals llghﬁng. emergency exits and ﬁre
proteclion
IAW NFPA and NEC requirements fo ensure maximum protectron ainst loss of life and’
MIL-HDBK 1008B and Air Force ETLs: . R . e : properly by re- Referenoe

7.6.12.12 Floor Coverlngs

" The shop. fioors should be ooated wrth chemrcal resrstant ooncrete sealer and painted wtrite for'imp_'roved appearance,

ease of maintenance and vislbihty Pigmented ooncrete is an altemative

7.6.12.13 Floor Drains _ : .

A central floor drain or trench drarn is required in the wash area. Floor drains are reoommended inthe: fadl'rty 1o allow for
drainage of water used: for wash-down and water brought in by vehicles and equrpment. Floor drains should be

“connected to holding tanks or an oil separator, as required for pollution controt. -
7.6.12.14 Lighting.

Provide a minimum. lighting intensity of 50 footcandles in the shop and admmrstratrve areas- as measured 30 inches

(762 cm) off the floor. Provide flood Ilghting around the standby storage yard to allow for maneuvenng equipment during

night operations.
7.6.12.15 Security

- Afence with a mlnrmum of 8 feet (2.4 m) high with a gate 12 feet (3 .66 m) wide should be provrded around the standby

storage area.
7.6.12.16- Compressed Air

- Provide 15 roll-up type shop air (80-125 psi, 15 cfm) outlets in the maintenance area; one outlet per maintenance stafl.

One outlet is required for outside service island.
7.6.12.17 Electrical.

‘Provide the following IAW NEC Artx:le 513 and 514 (Some overseas Iocatrons will requrre drt’ferent power requrrements)

115 VAC, 60 Hz 19,20 Amps -3-wire, 30 duplex outtets: .

115 VAC, 60: Hz, 19, 3-wire, seven oullets, 30 Amps each, 25.2 kVA oonnected load 10.1 kKVA demand load
115 VAC, 60 Hz, 39, 4-wire, five outlets, 32.3 kVA connected load, 12.9 kVA demand load

115 VAC, 60 Hz 3@ 4-wire, four outlets, 177 kVA connected load, 70.8 kVA demand load

7.6.12.18 Water : :
Provide one each hot and cold water outlets with hose bib connections in wash area, 50-60 psi @ 10 gpm and one

-external hose bib at the fuel island.

7.6.12.19 Ventilation

Provide an exhaust duct manifold- system to remove exhaust fumes from powered AGE that is operated in the shop.

Discharge should be ducted to the outside of the building. Provide rigid duct with soldered joints over maintenance stalls.
Flexible ducts should extend from rigid.duct to the shop floor in each maintenance bay. Provide for stowing flexible ducts
out of maintenance stalls when not in use. Variable speed fan should be used in duct system to allow for use of one or
all exhaust ducts. .
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NEW FUEL SYSTEMS MAINTENANCE DOCK ELM179 '

DACA85-02-R-0009, AMENDMENT R0O012

' DEPARTMENT OF THE AIR FORCE
' PACIFIC AIR FORCES

- MEMORANDUMFOR 3 CES/CEVP . -~ . 3DecOl
 mowicEvcEvg |

- SUBJECT: General Environmental Quality Comments Regarding Projects or Contractor Work on
‘Elmendorf Air Force Base . =~ g ' o S
. 1. Minimize use of hazardous material requirements during construction. Insure facility is built to -
" . reduce future maintenance that requires use of toxic or hazardous chemicals. Purchase and o
. manage all hazardous materials in accordance with Air Force Fastruction 32-7086, Hazardoiss
. Materials Management; and the 3™ Wing Operations Plan 1 9-3, Hazardous Waste, Used Oil

‘Management and Hazardous Materials Management Plan-(OPlan 19-3).

- 2. AirForce Policy (HQ USAF/ILEV Memo, 6 Feb 2001) directs diversion of non-hazardous .
waste from the landfill by reduction, reuse, salvage, recycling, or composting. Generate the least -
~amount of construction and demolition debris possible that must be landfilled due to error, poor
- planning, breakage, mishandling, contamination, or other factors. As many of the waste materials
oL as feasible shall be reused,. salvaged, or recycled. Waste disposal in landfills shall be minimized.
i ) . HQPACAF/CEV Memo, 3.Aug 2001, directs 3.CES/CEVQ to report once a month the amount (in
7" tons or cubic yards) of material landfilled from the project, the identity of the landfill, the total
amount of tipping fees paid at the landfill, and the total disposal cost. Report the amount in tons_
. Or cubic yards of material recycled or otherwise diverted from the landfill and the identity of the -
Tecycler or other recipient of diverted materials, and tipping cost, if any. Include manifests,
weight tickets, receipt, and invoices. K ' '

. 3. Minimize hazardous waste generation in accordance with. OPlan 19-3. Training for hazardous
~ ‘waste generators is available through the 3 CES/CEVQ office and an accumulation point manager
. and alternate shall be appointed. Hazardous waste shall be separated, stored, and disposed of and
- documented accor‘ding,to OPlan 19-3, available on the 3™ Wing website, www.topcover.af.mil. -

- 4, Al] sampling and disposal costs for solid'wasté, hazafdpus material or hazardous waste shall be
paid by the project/contractor. This includes lead/asbestos and PCB abatement and disposal.

5. The project shall pay for the remediation and subsequent disposal :of any contaminated soils - : A
encountered during construction. Contaminated soils must be managed in accordance with state
and federal regulations and Oplan 19-3. ‘ S

6. Contractor is responsible for réimbursi.ng the Government any costs related to spills of

hazardous materials/wastes that may occur from contractor’s actions while the contractor is .
" working on base. Spills must be managed in accordance with Oplans 19-1 and 19-3.
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DEPARTMENT OF THE AIR FORCE
' PACIFIC AIR FORCES

7. Please ca]] Jim. Mlller 552- 1967 if you have any quest:ons

//sll

JAMES R. MILLER Gs:13

Ch]Cf Envxronmental Quahty

APPENDIX 10 Page 2

ELM178




NEW FUEL SYSTEMS MAINTENANCE DOCK

DACA85-02-R~0009, AMENDMENT R(0012 et e - 5 .

gAY Y . PACRGCARFORcEs QVC)W :

" MEMORANDUM FOR 3CESICC  8CES/cC - 15CES/ICC - 18 CES/CC

o - 35CESICC * 36CES/CC 51CES/cC 354 cesice U
374CES/CC  B11CESICC . . T

FROM: HQ PACAF/CEV"
' 25E St Ste D306 |
Hickam AFB HI 96853-5412

- SUBJECT: Tracking and Reporting Solid Waste Disposal and Diversion from Landfills -
“ 1. The DoD implemented new Measures of Merit (MoM) for non-hazardous waste in -
. FY99. Based on semi-annual review of the data submitted, it appears we are not * -
capturing all the data required to fulfill the MoM requirement. We need your installation’s -
. Support, primarily within Engineering, Operations, and Environmental Flights, to improve
theprocess; . - i . S S R _

. - 2. The new MoM requires the Air Force to report all solid waste that is disposed in landfills
4 -.-and also the solid waste Wwhich is diverted from landfills through reuse and recycling. This*
Y includes construction and demolition (C&D) debris.. Data reviewed indicates some .
installations may not be incliding all their C&D debris in their disposal and diversion -
- measurements while other installations are consistently reporting no C&D debris

et

generated.- Request you direct your design and construction agent to include these:
.. Teporting requirements in the contract specifications. - S
‘3. This is a PACAF/CEC and CEO coordinated memo. If yéu have any questions, please. " | -
~contact our POC, Mr Robert Leong, HQ PACAF/CEVQ, DSN 449-6536, email: " . .
' 'roben.leong@hickam.af;mil; e R I

TIV CBRIDGES L1 Col, USAF
Chief, Environmental Quality Division .
o 'Di’ne_‘ctqrate Qf The Ciyii Engineer

Aﬁachment: S
HQ USAF/ILE memo, 6 Feb 01
. HQ PACAF/CEO_ '

HQ PACAF/CEC
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Prozens NI ' DEPARTMENT.OF THE AIR FORCE

" HEADQUARTERS UNITED STATES AIRFORCE .

. . WASHINGTON DC ~ :

|-, MEMORANDUMFOR ALMAICOMICE -~ = - . 06FmB am
| FROM: HQUSAFME
e 1260 Air Foree Penlagon
) ‘Washington DC 20330-1260 - R S
SUBJBCI‘: ' Traékihg and Repofﬁng Solid Waste Dlsposal ahd"‘Div'e'r’s'ibn‘ﬁ"o‘m i.andﬁ]ls : _
. . TheDoD ﬁhplﬁentedagey_Mga;mq'_of Merit (MoM) for non-hazardous solid waste in FY99
- (Atch 1). ILEV; in conjunction with the AFCEE, has been working with your solid waste program
© | managers to ensure the data collected is complete and accurate. Based on semi-annual In-Progress-
" Review data calls and feedback from MAJCOM/installation prograr managers, we believe wearcnot
- captaring all of the data required to ﬁzlﬁlithe\doMreqmrement We need your installations® support, -
‘primaily within the Engineering, Operations, and Bavironmental Flights, to iraprove this process.

" he niow MoM requires the Air Foroe to report all solid waste that is disposed in landfills and also |
-the solid waste which is diverted from landfills through reuse or recycling. This includes construction and

o maynotbe mcludinga" tbc]rC&D dcbns m their drsposal and diversion mcasuremqns while oﬂlél_'
“installations are consistently reporting rio C&D debris gencrated. To ensure accurate reporting of C&D

7 debris for both contractéd and in-house projocts, it is essential for Engincering and Opcrations Flights to

work closcly with their Environmeital Flight Chicf. For contracted operations, this may involvc contract
‘modification to jnclude MILCON, non-appropriated fiinds, and MFH to ensuge ¢ ' ‘
~ captured.. Request you direct your design and construction agent to include the rting require
- in the contract specification. However, unti} this'can be accomplished, reasonable estimates of contractor- -
~ generated C&D debris should be provided. Attachment 2 provides further guidance in this regard. - c

PR TS you or miermbers of your staff i:dve_ _anj queshons, please contact our POCs, Mr. Jeffrey Domm, _
° ' HQUSAF/ILEVQ, DSN 327-0194, e-mail: jeffrcy.domm@pentagon.af.mil or Ms. Nancy Carper, '
HQ AFCEE/EQT, DSN 240-4964, e-miail: nancy.carper@hqafeee.brooks.al.mil. oL

'Attachments:', R

o Moo . .7 . TheCiiEngineer
- L. DUSD(ES) Memo, 13 May 98 N ' DCS/instaations & Logistics
2. C&D Debris Measurement & Reporting Guidance ' o T

“ce:

‘HQ AFCEE/CC/EQ . : L o o
 'HQ USACE CEMP-M ' o ' ' ' \ )
/' HQNAVFAC ' ‘ o T e
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. ) .

OFFICE'OF THE UNDER SECRETARY OF DEFENSE

3000 DEFENSE PENTAGON -
WASHINGTON. DC -20301-3000 ~ - .

C r3maresg

| ' MEMORANDUMFORASSISTANT SECRETARY OFTHEARMY .
- % (NSTALLATIONS,LOGISTICS & ENVIRONMENT) ~ .
_ ASSISTANT SECRETARY OF THENAVY =~ . .- s

.. (INSTALLATIONS & ENVIRONMENT) -

ASSISTANT SECRETARY OF THE AIRFORCE - - - -
- (MANPOWER. RESERVE AFFAIRS, INSTALLATIONS - -

S & ENVIRONMENT) -
DIRECTORS OF THE DEFENSE AGENCIES .
' SUBJECT: New DoD Pollution Prevention Measure of Merit
 This memorandura establishes 2 new DoD Pallution Prevention Messires of Mesit, the
“Non-Hazardous Solid Waste Diversion Rate” measure. In addition, two existing measures, the
“Non-Hazardous Solid Waste Disposal” and “Non-Hazardous Solid ‘Waste Recycling”™ measures,

"} published in enclosure 4 to DoD Instruction 4715.4, “Pollution Prevention” (June 18, 1996), ar
o canceled effective the end of FY 1998, The new MoM willreplace the two canceled measures’
effective the beginning of FY 1999.° _ : IR : B

- The new ;‘Noh-Hazardous Solid Waste Diversion Rate” Measure of Merit is:

_ “By the end of FY2005, ensure the diversion rate for non-hazardows solid waste s’

 greater than 40%, while ensuring integrated non-hazardons solid waste management

* programs provide an economic benefit when compared with disposal using landfilling and
incineration alone .” : . _—

. Components shall begin reporting using the new MoM for FY 1999, Installaions -
' - generating less than one ton of solid waste per day are exempt from the reporting requirement,
. thus componeats need not include data for these installations in their annual reports. The new
MoM will be included in the next revision of DoDI 4715.4. The atischment describes in detail
how the new MoM will be reported. -~ - R ‘ o
- _* . 1ampleased to announce that DoD achieved the goal contained in the current recycling ,
MoM several years early. The current recyeling MoM required DoD to increase the amount of -
solid waste that it recycled by 50 per cent using FY 1992 25 a base line. For FY 1995;DoD
reported that it had increased its recycling by 59 per cent from the FY 1992 base tine. DoD has
 also made substantial progress in meeting the current solid waste MoM, achieving in FY 1995 a

Er':vifonmcnta! Security ﬁl)cfmdx’ng Our Future
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(oraddrtxonal costsyresulting from d;

Dwersion Rate Calculahon

BLM179

FUEL SYSTEMS MAINTENANCE DOCK

Non-Hazardous Sahd Wasbc vaerslon Rate Measnrc of Mmt ‘

‘ngmnspmvldemccmwmﬁenq‘

mcmemt:on alone .”
IJnderﬂnshdth'“hlj“” .y

optionally, may repoit the amount of sol: waste '
Components shall repont. annually on g ﬁscal year basis,

sohd mste is dxva'ted ﬁ'om

'lhc diversion mtcequa!s the rate at. whnch vioi-ha e

- entmng adnsposal facility. Disposal facilities inclode: landflls (both sohd was!e and inert) and °
- incinerators. ‘Composting, mulching; recycling; reusc, and donanon are pener
”'dlversxonmethods. medxvus:onrateequals,, Ll S

A ly aceeptcd wmle

L4

(R/(R+L))"‘l00 dwcmon xatc (per mt)

R amonnt (m tons) of non—hawdous solld waste (mcludmg construchon and dmhnon

. debris) that is composted, mulched, recycle&, reusod, donated, or otherwise dwmcd from a:
- dlsposal facxhty A , o

L= amount (m tons) of sohd wastc (’ ncludmg constmcuon and dcmolmon debns) transferred to

~adisposal f&cxhty

I-’or :xample, ifan installation composts 750 tons;: recyclcs 1,500 tons, landﬁlls 3 750

‘tons, and incinerates 1,000 tons in awaste—to—energyprogmm fmmttstotal of7000tonsofsohd .

waste generated, it would Teport as folloWS' '
| R=750 1005 + 1,500 fons = 2.250t0ns
“L'=3,750 tons + 1 oobtoxis"=4 J50tons
(RI(R+L))* 100 = (2250/2250+4750)*100 32.1% = dwmion rate (hlgher is betta')'

1 Note that although the diversion rate is the MoM, each level (‘mstallauon, major command, and service) will be v
- required to report the diversion rate itself, along with R, L, and R+L, in order to pcrlmt roll-up of the data.
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Waste—to-Enu-gy Incmerahon (Optlonal’)

o i ' o Components may also report thc amonnt of sobd Wastc deposed through waste—to—ener .
o mcmeratnon. (Whether waste-to-cncrgy : on provides environmental benefit when | -
: :;::sdeba ' "ts'thatbehexetheﬂr" -

N URHL- 14, 3%
' Econoxmc Ben:ﬁt of Integratcd Sohd Waste Management Calcnlaﬁon

S Inach:cvmglbe40pemcntdwmonmte,componentsshouldensureﬂxatﬂ)coostof N
__mtegmtednomhamdoussohdwastcmanagmmtxsl&ssﬂmﬂxepotmualcbswfdxsposmgof L
. all solid-waste by tradmonalmeans,smhaslgandmamnon ‘The following :
.~ calculation compares the costs for a hypothetical installation ﬁxatgexmlesalotaloflﬂﬁoom'

" "of solid waste, including 1,350 tons ofconstnmﬂon dcmohtwn dcbns : .

} o _ PDC ADC cost avoxdance duc to mtegmted sohd waste managcment (dollars) :
R DC=potent:aldzsposalr.ostlfallwastcwexetobelandﬁlledormmnerated(mdoﬂam)'
_ ADC actual cost of 1 mtegrated sohd waste managcmmt (‘m dollars) v

4' F or example, lf an mstallanon

. -Spent$300KopmnngaQRP . RN A ’

s - Received SSBOKmpmeeeds ﬁnmthesnle of 1500 tons ofrecyclablesthmughﬂs
QRP - .

s Spent 3751( operatmgacompostmg program Lo

S Recenved $80K in proceeds from compostmg 750 tons '

" *Note that ;nhemmdwmm-mugymmbomsrepmmhkvd(hmlmmaj«mmmd and o
service) must also report R, L, and R+L, in order to permit roll-up of the data,
7 For this example the instaltation pays 538 per ton for solid waste that it disposes of in the local mumcnpal Iandﬁll.
The instalfation operates its own on-base inert iandﬁn The esumated dmcct costs of d!sposxng inert material in the
 on-base landfill is $5 per ton.

T A R ahral et mme tam AP Alemncal Ftinning fam nr incineratinn fam) mnliinkied Bv 1otal fonc senmmated dorino the VAL,
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W T CONUECIST a1 €XUa D UK. 1O pick up and recycle 30010115 of 1 which ik
- QRP found uneconomic to rec;clc B o thg -
. .Donated 50 tons: of construction demohtnon dcbns toa Ioca! commumty ( rctum for
- hauling).

e 'Recycled 300 tons of construcnnn dcmohhon debris for on-base use at a cost of $4K :
. _D:sposcd of 1000 tons of constnxction dcmohhon debns m an on-base mcxt landﬁll at
. ancstimated cost of $5 per ton
.- D:s;:osed of 6 400 tons Dfsolldwasts in: mnmc;pal landﬁn at $38perlon

- xt would rcpoxt as follows

L PDC = (8950 1 tons +$38 perton)+ (1350 tons # $5 pér 1o

 ADC= ssoo 000° - §330, 000 + 875 ooor sgo 000% + s.l-b;oooé;- ‘ “ 000,,+ Imo _t N
*SS)“ +(6 400“)113*338 per‘[on)'z sz)s’zm . T ‘_‘ - ( i d Oﬂs

B $345 950 3227,200 3119 750 (oost avmdanochrcmlung ﬁ‘om mtegrated sohd waste ¥
managemcnt) v , o

" 2 Coxt of operating QRP :
¢ Proceeds from sales by QRP '
" ?Cost of operating composting program , ,
"'Pmukibnnsalshywmpostmgprogtm o ' ’ '
’ Cost to pickup and recycle glass (note that this is Jess than the cost of dlsposmg ofthe glas by iandﬂlmg)
. ®Cost to reuse construction and demolition debris on base
. “'Estimated cost (hauling, covering, and other direct costs) for disposing of 1 000 tons of construction and
. demolition debris in an on-base incrt landfill at the hypothetical insiallation, Each mslallanon that operates an on-
~ base Jandfill will bave to calculate its own actual costs perton. . ’
" Cost of disposing of 6,400 tons of solid waste in the local mumc:pal solxd waste landﬂil at S38 perton
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T e o STATAREAS WL SYREEHLIVIOLVL) .

. .t. Daﬁmtions‘ Saere&mig S’(ES) g
 thevarisbles: R, L, T, RoLi

| 1 ﬁppﬁﬂbﬁfy Denailed o R
| mﬂUSD(ss)mW

' :.fbi‘ bt command; - £

"* Rﬁtms) ﬁmmuﬂofmn-mmommhdmdxm xmdsepmwy) |
-, = Composted verted (i

* - Mulched.
-~ Recycled

o L(tons) Ammmofnon%amﬂnusmhdwmmmd's salfachtm
- (RARHL)*I00 {percent) - Divers S i

g - Mormmmﬂoumtwmm“ sposed by waste-to-energy jnci

. !;e(mm) Ammofmn—hmdnns
" debris sent to diposal fclfes

gﬂﬁm&ﬁbumbkmmmwmﬂmdﬁm |

-Capt Dwsyhe E. Thonas/AFILEVQ/20 Jan S9/203-604.0649
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* C&D DEBRIS MEASUREMENT AND REPORTING

. must b eported, and the total amoimt of cebris diveried fom landfills.by reuse or recycling must aiso
o Tbe . This apiplic ontracted and in-house projects. The total weight of C&D-debris sérit 1o *
© the landfill, and the total weight diverted from the landfill, necd to be provided by CEC and CEO to
‘ .. Contract specifications must require contraciors o report both the weight of C&D debris
disposed in landfills and the weight diverted from landfills.- "WasteSpec”, a tool produced by the.

5 vTﬁgngle_J' .Coumcil of Govemme_’x_;ts,_ can help project teams modify their specifications to support sofid.

e

. calculating Exccl spreadsheets included in the Guidc to create cngincering estimates of C&D waste,
- "until contracts are revised to allow for actual data collection. These are available on AFCEE’s website
o at www.afeee brooks af milisg/ m/summary.aspPrsc(D~§70. T
. MAJCOMs with contractér-operated locations should ensure environmental reporting
. requirements are incorporated into contracts when the contracts are amended or renewed, or when the
-option years arc cxecuted, Along with reporting, MAICOM:s should cnsurc these contracts include
s . -.. . requirements for reducing solid waste generation, and promoting recycling and reuse. The clause at
- ‘ . -~ 'FAR 52.223-10, “Waste Reduction Program,” is used to promotc cost-cffective waste reduction in al]
' solicitatiuny and cuntracts for contractor operation of Government facilities and all contracts for
SUpport services at Government facilities. o : : S B .
A In-house generation of C&D waste must be fracked and'reported to CEV along with the data -
* . provided by contractors. Providc the actual weights if data is available, or use the spreadsheets in the
. C&D Waste Management Guide to calculate reasonable estimates of the waste generated by in-house-
* projects, Spreadsheets are provided for new construction and renovation for tivo types of projects, . -
residential and non-residential. - | S '
. Inaddition to the spreadsheéts, the C&D Waste Management Guide provides environmenta] =
|- program managers; design engineers, and operations personnel with a comprehensive resource for
. C&D waste management planning and execution. o PR o
S A “pocket” version of the C&D Waste Management Guide is also available in hard copy from.
- AFCEE’s PRO-ACT service at DSN 240-4214; 1t s asummary of the Guide and has been designed ay
' aquick reference for field personnel, L S P '
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- ~CECW-ETE = DEPARTMENTOFTHEARMY . ETL11103491
: : o © - - U.S. Amiy Corps of Engineers . 0t oo
‘Washington, D.C. 20314-1000

. Technieal.,'Le_tt'er_ A o L e .
- No.1110-3-49T: .- . o . 1May2001
| | EXPIRES 31MARCH 2005

LT . Engineefing and Design -
SUSTAINABLE DESIGN FOR MILITARY FACILITIES

S m Th:s letter prov1des bas1c cnterxa and mformatmn pertammg to the mcorporatlon of h
- sustamable desxgn concepts in the destgn and constructlon of Mlhtary facllmes S

. 2 Apphcablhgy This Ietter applies to all HQUSACE elements and USACE commands havmg
"Army mxhtary constmctlon and design responsxblﬁty “ ,
'3. Distribution Approval for public release; dlsmbuuQni is unlimited -’
_ .4 References. See Appendlx A. | :

5. Objective. Sustamable Design is the demgn, constructmn, operatlon, and reuse/removal of the T
" built environment (infrastructure and bulldmgs) in an environmentally and energy efficient
U manner, The major tenet of sustainable design is to meet the needs of the present without
h ~ - compromising the ability of future génerations to meet their own needs. Synonymous with
Sustainable Design is "Green Building." Sustainable design includes efficient use of natural
resources, better perforniing, more desirable, and more affordable infrastructure and bmldmgs
- Sustainable design incorporates the energy efficiency concerns of the 1970's with the concerns in - -
AR the 1990's related to damage to the natural environment; emissions of greenhouse. gases-and
i+, ozone depleting chemicals; use of limited material resources; management of water as'a limited
“resource; reductions in construction, demolition and operational waste; indoor environmental
.- quality; and occupant/worker health, productivity and satisfaction. This ETL prov1des designers .
with guidance on sustainable design for the design and constmctxon of all new Army facilities, R
and the rehablhtatlon/renovatlon of emstmg faclhtles ’ I

6. Actlon The gmdance in Appendxx Bto thls technical letter will be used for planmng, des1gn o
and construction of Army facilities to incorporate Sustainable Design or Green Building -~ -
concepts. Effective immediately all of our deign for military facilities shall phase in SDD and
shall strive to achieve SPiRiT Bronze level AS DEFINED IN Appendxx C.

" This engineer technical letter supersedes ETL 110-3-491 dated 31 Jan 2000
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ETL 1110-3-491
: 7 May 01

_ .7 Imnlementatxon Thxs techmca] Ietter wxll have lmmedxate apphcatxon, as def' ned in
- paragraph 6c, ER 1110-345-100 ‘ S

FOR THE COMMANDER

'3Append1ces ST ’ ﬁ/'-’"'-DWIGHTA.BERANEK, P.B L
APP A - References and- Brblxdgraphy . Chief, ‘Engineering and Constraction Dmsmn'
APP.B - Sustainable Desxgn for Mxhtary Dxrectorate of Clvnl Works S

‘Facilities . . : N .

"APP C- Sustamable Pro;ect Ratmg Tool

(SPIRJ'D :
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ETLI]IO 3-491
7May01?.__

B REFERENCES ANI
BIILIOGRAPHY

C Al
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o Facmtles signed on March8 1994

ETL 1110-3-491
7May 01

. f Referenced Laws, Eeq(zlationé And‘Pub‘licati'ons

a. Altematrve Motor Fuels Act (AMFA) of 1988, P. L 100—494 (42 USC 6374)

bl Energy Pohcy Act (EPACT) P.L. "..’02-48' ecember 1992

L4

. “National Envrronmental Pollcy Act (NEPA) of 19,69 as amended by p. L 91- 190
42U.S.C. 4321-4347, January 1, 1970; P.L. 94-52, July 3 1975 P.L. 94-83 August 9,

1975 andP.L: 97—258 4(b), Sept. 13, 1982.

ELM179

d, Natlonal Pollution Discharge Ellmlnatron System (NPDES) establlshed by Clean G

'Water Act, 33 u. S C Chapter 26, estabhshed 1972 and as amended.

| e. Executlve Order 12873, Federal Acqursrtlon, Recycllng, and Waste Preventnon

-signed on August 8, 1993

f Executrve Order 12902 Energy Efﬁcrency and W ' ter\__ . ns'e[\iation at Fe_derat

g. Executive Order 13123 Greemng the Govemment Through Eff'crent Energy

| Management srgned on June 3 1999.

~ h Executrve Memorandum, Envrronmentatly and Economlcally Beneﬁcral Practlces '
©.oon Federal Landscape Grounds srgned on April 26, 1994.

i. Techmcal Manual 5-803-13 Landscape Desrgn and Plantrng
B j- Technicat Manual 5-803-14 Site Planmng and Desrgn
k. MIL-HDBK 1165 Mlmary Handbook Water Conservatron‘ B

L Engmeenng Regulatlon (ER) 1110-345—100 Desrgn Pollcy for Mllrtary

' 'Constructlon

- , m Comprehensrve Procurement Gurdelrnes I (CPG l) for Products Contamlng
'Reoovered Materials; Final Rule (60 FR 21370 May 1, 1995]. y

n. Comprehensive Procurement Gurdehnes Il (CPG II) for Products Contalmng

| Recovered Matenals Final Rule [62 FR 6096, November 13, 1997).

-0. Recovered Materials Advrsory Notrce I (RMAN l) Final Notice of Avaslabrlrty [60
FR 21386, May 1, 1995]. :
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, NewYork NY.

. for Headquarters U

" ETL 1110-3-491
7 May 01

P Recovered Matenals Advrsory Notrce ll (RMAN ll) Frnal Notrce of AVarlabrllty, [62 |
| FR 60995 Nov 13, 1997]. . - :

q. Amerrcan Socrety of Heatmg, Refngeratmg and Alr-Condltronmg Englneers

L ASHRAE) Standard 62-1 989 Ventllatron for Acceptable lndoor Arr Quality.

B A Federal Recychng Gurde for Waste Preventron, Recyclmg and Buylng Recycled
EPA-904895007 USEPA Regron 4 Library, 345 Courtland Street N. E Atlanta, GA

lllumrnatlon Englneenng S

t Leadershlp in Energy and Envnronmental Desngn (LEED) Burldlng Ratmg System

- us. Green Burldrng Council, 90 Montgomery St, Suite 1001, San Francrsco CA

o 2 Blblrograghy

a. Recommendatlons for Incorp_g rating Green Burldrnq Concepts in USACE
Gwdanc :Documents

b. Sustalnable B _qu Te__o__hmcal Manual-Green* urldinq Desrqn, Constructlon,
and Operations. Prepared-by Public’ Technology, Inc., for the U.S: Green Building

‘Council. Sponsored by U S. Department of Energy and U.S. Envnronmental Protectron ~

Agency, 1 996

' c. U.S. Air Force Envrronmentallv Responsrble Facrlrtles Guide (Draft), Prepared by .
.. Hellmuth, Obata & Kassabaum (HOK), Inc., for the U.S. Air Force Center for. -
B Envrronmental Excellence, Brooks AFB, San Antonio, TX, 1996. -

" d. Sustainable America: A New Consensus for Prosperity, Opportunltv and a-

* Heatthy Environment for the Future, 1996, The President s Council on Sustainable . L
Development (PCSD). Us Government Pnntlng Office, Supenntendent of Documents, S
, 'Washlngton DC 20402-9328 ) o

" . Sustainable Communmes A New Desrq_n Synthesis for Crtles Suburbs and and

. Towns, 1986, Sierra Club Books PO Box 7959, San Francisco, CA, 94120-7959. .

, fA Sustarnable World Deﬁmng and Measunng Sustarnable Development, 1994

. International Center for the Envrronment and Public Pohcy, P.O. Box 189040

Sacramento CA 95818

. g. Communltv Enerqv Workbook: A Guide to Burldrnq a Sustamable Economy,
1995, Rocky Mountain Institute, 1739 Snowmass Creek Road Snowmass CO, 81654.

A-3
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© “APPENDIXB ~ . .
SUSTAINABLE DESIGN o
“FOR MILlTARY FACILITIES

'» 1. Backg""rc‘unda =

: 'l'hrough"

i pnncrples {o-the siting; desrgn and constructldn of new facrlmes Agencres shall
* optimize life-cycle costs, pollution, and other environmental and energy costs - "
_ assocrated wrth the constructlon, lrfe-cycle operatron and decommrssronmg of the

are revoléed byE O 13123

l . 'b On August6 1993 Executlve Order (EO) 12873 ”Federal Acquxsmon Recyclmg,'
i :’_‘}‘_;.__}. : . and Waste Preverition,” was signed. - Section 401 of this E:O. states that "In developmg i

plans; draWIngs, work statements, specrﬁcatrons, or other product descriptions;

agencies shall ¢
Use of recovered matérials; ‘reuse of product; life cycle cost; recyclability; use of -
: environmentally preferable: ‘products; waste preventron (including toxicity: reductlon or :_'
- elimination); and ultimate disposal, as appropriate.” The EO also directed the
Environmental Protection Agency (EPA) develop guidance to help federal: agencres
_ mcorporate envrronmental preferabrlrty mto thelr purchasmg procedures

Cin recponse to EO 12873 EPA developed Comprehenswe Procurement
Gurdelmes (CPGT and ). These are the first formal regulations implementing -
sustainability requirements. - The companion Recovered Materials Advisory Notrces

o (RMAN I and Il).contain EPA's recommendations for purchasmg all items desrgnated in

-the final- CPGs. Currently, EPA has designated 36 items that are, or can be, .

manufactured-using: recycled and recovered: materials :Cohstruction; landscape, park -
and recreation produc’ts are among the desrgnated items. Federal Agenciesare ="

required to-purchase: EPA—desugnated items meetlng minimum recyclgd-content .

- standards unless they are not available within ‘a reasonable penod of time; fail to meel -

' reasonable specification standards; are.not available from two of more sources (to.

“maintain ccompetmon) or'are unreasonably priced (5% higher than comparable non<
recycled products). Recycled-content purchase requirements are discussed in EPA's
"Federal Recychng Gurde for Waste Prevention, Recycling and Buying Recycled "

APPENDIX 11 Page 7

a-.’ On June 3 1999 Executlve Order (E 0 ) 13123 “Greenmg the Govemment . o

_more dlfﬁcult to achieve goals establlshed by thls E 0. E O s 12902 12845 and 12795j

sider the' follewing factors: elimination of virgin material requrrements _
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| 2 Definiion S

qualrty, and occupantlworker health --p,oduchvrty and sat:sfactlon Ideally, _ uld ..
- only useé-resources in the built environment at the: speed atwhich they naturally- = =~ - .

-régenerate; and: dlscardithem tor below the: rate at-which ,ey could be absorb d by Co

'naturat eoologlca systems. o ' e o

’ ‘v'constructmg, Operating; mamtarnmg, and. retiting the ‘components of the built

*_important-concept. Itis an attitude about applying sound. desngn principles and. ;
practices to-ereatea built-environment; which optimizes the functlonahty and operabrlrty :

_ 3. Goats and Obiectrve of Sustamab!e Desrq

. respons’ibt‘e‘rin the delivery of..faorlttles;._-'

expanded to rnclude thef ecologrcat and human health rmpacts of alt decrsrons

ETL 1110-3-49]
7 May 01

a. Sustamable Desrgn (Green Burtd ng): sthe esign;; constructron operation, and

. '-_ reuse/removal.of the built environment (mfrastructure as well as burldmgs) inan
environmentally and energy efficient manner. Sustainable Design is meeting the needs
.of today without compromising the ability of future generations to meet their. needs.:

Sustainable Design includes not only efficient use of natural resources, but rt can also’

'translate mto better perforrnance _desn'abllrty and affordabllrty Lo

e Whlte the 1deal may not be achlevable at present those lnvotved in: des_rg g,

environment, such as the U.S. Army Corps of Engineers (USACE); can take_

beyond simple: green-products and recyc!ed materials. Green Burldmg isan -
environmental consciousness or resource:awareness about.using or not usrng our .
valuable natural résources in an’ energy-conscious or. conseivative way. This is an.

of the total system whrle -"ncorporatmg. ustalnable deslgn pnncrpals

v a. The overall USACE goal of Sustalnable Desrgn is to be envrronmentally o
ilitie: e key traditional elemerits for decision maklng
in the facility delivery. process are cost, quality-and time. - These eléments need tobe -

. b Each pro]ect generates its: own set goats However, sustamable desrgn ‘goals S
should apply.to.all pro;ects. The goals for improying: the envrronmental performance of
facilities includer (a) use resources: efﬁcaently and minimize_raw material resource

consumption; including energy, water; land and materials, both dunng the constructnon

- process and throughout the life of the facility, (b) maximize resource reuse, while .. .-

maintaining financial ‘stewardship, (c) move away from fossil fuels towards renewable
energy sources; (d) create a healthy and productive work environment for all who.use -

the facility, (e) build facilities of Iong-term value and (f) protect and where appropnate o

restore the natural env:ronment

B-3
APPENDIX 11 Page 8

eps .fow |
- to maximize energy efficiency and minimize environmental impact. Green Burldmg goes‘
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~

cl ldentlfy environmental goals and requrrements from paragraph 3A and 3B above :
. to'be implemented during the design process, and include them inthe pro;ect
-development document. Integrate into the pro;ect planning and.goal setting process

applicable requirements from the msta!latron Pollution Prevention (P2). Program Make . .
~ decisions during 1 the planmng and’ desngn process to support i mstallatron—wrde reductlon.f
inthe release of ozone dépleting: chemicals (ODC) and greenhouse gases; reduction in-
_zardous n atenats-‘and pestrcrdes and the generation of solid wastes; and ‘

?'suppor_t the EPA 33/50 P e ram‘(a voluntary program targetmg 17 chemrcals for

e graywater systems Generally the potentral for these is greatest in remote areas. ,
- - Where those tectinologies show promtse mclude as specral requrrements |n the pro;ect'
' descnptron and budge acco" rngly ~ : . L _

X White developmg the DD1391 ldentlfy fundlng sources for sustamable features

that cannot be addressed’ within the Programmed Amount (PA); ‘Also identify; by hne o
_ item; resources reqwred‘f‘ desrred tevel of Systems Commrssionlng and for the e
.preparatron of O&M Manuals' : o .

8 : 4 Pr0|ect Desgn Team

a. Oniy through an mterdrscrplrnary approach can true sustamablhty be achleved

'Technical Mahnual 5-803-14 Site Planmng and.Design, descnbes the desrgn team. -
_ Gurdehnes set forth in the AEl'on Installation ‘Support should be followed in establlshrng .

:"The maketip of the téam will be determined by the partrcular type of

- pro;ect but members must achreve a common understandmg -of environmental and .-
energy conservatton cohcems.' AII members of the desngn team should partlcrpate ln

- projeet. Quantrfy goals whi ever possrble for example energy use water use; "
. allowable levels of volatile ‘drganic compounds (VOC) emissions, etc. The

" Envirohmental meémbers of the design téami shall educate the entrre team about
: iopportumtresforlncorporatmg sustarnabte deSIgn LT ; ,

c. Consideration of many more system optlons wrtl requrre extensnve tralnlng,

\ criteria, polrcy, additional comiputer modeling soﬂware and addmonal expenence to -

enable the selection of the most Life-Cycle Cost Effective solutions. Building .
Commissioning will be necessary to initiate proper operation of these more complex

. systems. Facilities will require the installation, periodic calibration, maintenance, and
- repair of addrtronal meters. ‘

B-4.
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5 Planmng and Srte SeleCtlon.-..;..: e

a Use :the procedures descnbed'm Technrcal Manual 5—803-14 Srte Plannmg and _

' -Des:gn to: analyze the site: In addition, when plannrng and selectrng asite, the-
Dllowi rnrnrmrze environmental impacts: (a) renovateé and
sible, *(b)’ pristine areas untouched and
A Niz g Wil ite wAC) grve priority to and:build on prevrously
‘dlsturbed of damaged sites, and where possible, restore damaged areas, (d) mrnlmrze
. . transportation requirements for the transport of goods and services and for employee,
~ occupant; or-customer commutrng, (e) maximize:existing transportatron links, especially
public-transit; and. minimize eed to build new links, and (f) : maximize cluster =
.. developmént: strategies: to red ce: drsturbanee; ope ar’eas and reclUCe utrlrty and
S transportatron costs-- co : o . Jos

b Revrew the establrshed -lnstallatlon Master Plan, lnstallatron Desrgn Gurde 5
- general plannrng guidelines, or sub-installation area development plans to ensure an
" optimal coordinated site'selection; as. descnbed in Technical Manual 5-803-14..Rank .
' alternate sites-for the proposed prorect based: upon a4 comparative analysis of the
. -issués: Consider the. potential-envirorimental; .impacts the proposed rmprovements wrll

have on'the surrounding environment, neighboring communities and cultural | resources. o

-Review the Environmental Impact Statement (EIS), and pay particular attention to
impacts of decreased water quality, increased storm water runoff, increased erosion
‘potential and ambient air quality, Ensure- compliance with the National Envrronmental
Policy Act (NEPA): Considerthe reuse.or rehabilitation of an. exrstrng prevrously

~ developed-site rathér than. altering, undrsturbed aw land; if an exrstrng base is not to be

«utilized.for the proposed:i rmproveme S... Consider the location.of the proposed site in
relation; to existing tacrlmes to minimize transportation: requrrements and to provide
opportunities for: shared use-of common, areas wherever possible.. Understand the .

 micro-climate of each site and identify which sites have the best potential for =~
sustainable design based onh temperature, humrdrty., wind and solar onentatron

Consider each sites potential for producing altémative forms of electricity: For * "~

example; remote guard shacks: may:be good candidates for the use of photovoltarcs
Consider.the vegetation and: topography of each site and identify which site would
require the least amount of - dlsn.rptron in_order to accommodate: the proposed
improvements... Consider the geology and hydrology of each site and identify’ whrch
sites are most suitable for the proposed. rmprovements Avord development of srtes that
would adversely affect watersheds. Consider any potential for clesinup (Installation
Restoration Program) requirements for the site. Understand the ecology of the site i in

order to identify natural habitats that . may be endangered through its development and. ;

select a site on which the proposed; rmprovements can be developed in a manner that
marntarns the exxstrng ecologrcal balance : :

- . .B-5
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K

. . and a tree survey (include locatio
~ (diameter breast height) or greatér. : ldentify locations of any special-cultural or -

o 7 Sustalnable Desmn and Constructron of the Burlt Envrronment

ETL 1110-3-491

' 7-May‘01 '

6. SrteDevelopment ', S _' S

- a. The pro;ect srte should be developed as descnbed in Technrcal Manual 5— 03-14
and within the followrng gurdelmes toensure minimum environmental disturbanc a) -

- protect site natural resources: suchas: ‘water, soil, vegetatron natural-amenities ,tc _(b).‘
- place infrastructure and buildings on the site. (clister buildings, whére possibie) to*-
. minimize disturbance, preserve opel -epace and envrronmentally sensitive areas, and to o
' miake beneficial use of renewable res - R
- maximize the useé of existing site’ ndmons such as: natural drarnage patterns, natural. - .
'vegetatlon and soils, clean airete: R i . S

sources (sun;,-wind, rain; snow -z<etc) -and {c

b Acompletesit survey and soisreport should be produced as descnbed in - o
Technical Manual 5-803-14. Iriciude Watersheds ‘drainage areas H COr

wetlands; aqurfer recharge zones _  vegetativ
genus and specres) of alltrees: slzed 15 cmDBH_

archaeological sites. Document all information on site analysis drawings.. Test srte _

" radoni levels rf the region has: potentral for radon contamination.- Develop a plantlistto =
" be used durrng the design’ process: that identifies aeceptable native plants and other P

" plants. that are suitable for use onthe. site based upon existing: climate; soils:and. - s
" ecology and'pest and disease considerations, as descrrbed in Technrcal Manual 5-803-

: 13 Landscape Desrgn and Plantrng :

Desrgn and constructron of sustarnable burldrngs should be in accordance wrth the'-

‘followrng ooncepts ‘

v a. Strategrc Facllrty Planmng and Programmrng—Analysrs to determrne whether to
renovate or build new, sell existing facilities or lease, consolidate or decentralrze,*rs

cntrcal to’ ensunng long-term viability; reSOurce conservatron and Irfe-cycle cost b. nefits :

b. Srte Work and Planmng-—EnvrronmentalIy sensrtrve plannmg looks beyond the
boundary of the'project site to ‘evaluate: Irnkages o transportatron and mfrastructure

-~ ecosystems and:wildlife habrtat and commUnrty identification. Site planmng evaluates
~solar and wind orientation, local nicroclimate, dramage pattems utilities:and: exrstmg :
site features to develop optrmal srtrng and appropnate low marntenance landscape plant o
_matenal . : ‘

C. Burldrng l.ayout and Desrgn--Optrmrze burldrng srze, and marntam an appropnate

: burldrng scale for the environment and context of the building or a burldrng component. . .'

Layout the rooms of a burldrng for energy performance and comfort, and design for -

- standard sizes to minimize material waste. Pay careful attention to the location of

exterior windows. Avoid structural over-design and the resultant waste. Design

.components of the built environment for durabrlrty and ease of adaptation to other uses,
~ and for waste recyclrng

B-6
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. contamination before they. enter the burldrng Construction: procedures for lAQ and
post—occupancy user gurdes also contnbute to good long-term IAQ; - .-

: consrderatron of on-site brologrcal treatment systems for burldmg gray water. al
* water can enhance water quality.. Water conservation is enhanced by low fi

FUEL SYSTEMS MAINTENANCE DOCK

ETL 1110:3-49]

- d. Energy-Burldmg orientation and massmg, natural ventrlatron day-lrghtlng,
shadmg and other passive strategles can all.lower a building's energy: demandand

- increase the quality. of the interior. environment and the comfort and productrvrty of .
- occupants. The efficiency.of required systems is maxrmrzed through use of advanced S
~computer model‘ ng and l|fe cycle cost analysns ‘ . co

: urldmg Matenals—Enwronmentally preferable burldlng matenals 3 f»..-durable and

B low maintenance.. ;Withiri the. parameters of perforiance; cost;: aesthetics and .. = SR
_ availability, careful selection‘and specnﬁcatron can lrmlt |mpacts on the envrronrnent and o

occupant health

coordlnatron -of architecture; interiors and MEP-design- strategies that limit sources

g | W er--Site. desrgn strategles that maxnmrze natural ﬁltratron of ralnwa

,lumblng.'x
ﬁxtures, water appropnate landscapmg and HVAC and plumblng system desrgn, T

" h. Recyclmg and Waste Management—-Waste and meﬁ‘ crency can be llmlted dunng

construction by sort:ng and recycling demolition and construction waste, reuse of on-site '

materials and monitoring of material use and packaglng Accommodatmg recycllng into
building desrgn reduces waste whlle generatrng revenueS‘ o

Burldrng Commissioning, Operations and Management-Effectwe burldlng

-commrssromng is essential to erisure proper.and efficient functromng of systems. -
_ Facilities operations beneﬁt from the monitoring of indoor. air quality and energy.. and
water saving practices; waste: reductlon and envrronmentally sensrtlve mamtenance and s

procurement pollcres and

Strateglc Envrronmental Management-—By |ntegratrng long-range envrronmental S
consideratlons into their: proactwe planningprocess, manufacturing-based organizations -
© (suchas AMC) can eliminate emitted or dlscharged pollutants. Strategrc enwronmental .

management helps to:understand and assess environmental risks;and. opportunmes so L
© users can make mformed decrsnons about their facllrtles and processes. L

k. Constructlon Contracts—-Admlnrstratlon of constructlon contracts with: new
lncentive clauses and. complex shop drawings will r_equrre addrtlonal tralmng, B

: expenence resources: and acqursmon strategres

B-7
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f lnr All’ Qualrty-—lndoor air qualltyrs most effectlvely controlled though close -

ELM179




NEW FUEL SYSTEMS MAINTENANCE DOCK

DACA8§—02 -R-0009 AMENDMENT ROOlZ

A
>

j8 MaX|m|zmg User Health and Productrvrtv

_ blasbng) volatl’le fuels and. solvents, jet and rockeh engme test fa

k programmed number of occupants pl _

‘ETL 11 10-3:491

7 May 01

‘a. ln order to max1m|ze the health and pri

-l -highting,
ofa bunldlng day lighting, natural ventllatlon vnews greenery and other: rndoor

envn'onmental amenrtles

L b Us' fexnstrng Corps cntena a »
Acceptable lndoor Au* Quallly as a des

test amblent air qUalrty on-srte Typlcal facillty—related air: pollut' "t emissions sourcesito. + -
be addressed include aircraft operations, motor vehicles, energy generators and. borrers -

incinerators, industrial processes (such as plating, spray-painting and abraswe S

Determme alr ﬁltratlon réqurrements and ehs
Air Supply ‘and Distribution’ System; are e der n
maintenance: personnel so that excessive »statlc pressure dées. not._develop_ ncl_ '

compromlse ‘effi iciency. Determine fresh air rates based. on ASHRAE Standar 62 989' :'_ »

and other. Corps criteria. Do not’ underesttmate-'occupan Jensities. ‘Consider = .
vnsrto and plan for possrble future :":-'... RS

requrrements

9. Deslgnlng for Energy Efﬁment Operatlon

‘- a. Sustamable desrgn requrres the use of energy efl‘ clent equrpment and systems, e

'such as the followmg

(1) Use hrgh levels of lnsulatton, tlght construct:on hlgh-perfon'nance wrndows_ S

(superior msulatlng value) and glazmg wnth low solar heat garn (ln appropriate
climates). ' : . . .

(2 ) Make use of renewable energy sources ie., passrve solar heattng, natural .
cooling or ventilation, day-llghtmg, photovoltaic electncrty productron etc, where life -
cycle cost effective. v

B-8"
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sustainable pro;ects the followmg gwdellnes shétld be fellowed to the. maxrmum extent‘ o
: 'practrcab!e. ) : : - : .
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T (3) Use energy conservmg mechanical and electrical. equrpment and thelr S
accessones as well as lighting, that meets or exceeds existing Corps criteria.
Investigate the use of cleaner fuels such as natural gas and cogeneratron where remote
government owned power plants are avallable. L e . o

b. Ensure that the desrgn methodology and other energy conservatlon cntena of o
vChapter 11, Architectural and: Engineering Instructlons*Desrgn Cntena .are foli C
-exceeded, rncludmg the: selectson of equipment-and s stems based on life cy

and compliance with énergy use budgets Considerthe use of low. energy:consuming. . .' :

systems such as geothermal heat pumps ‘desiccant coollng and thermal storage as
- well as equipment that exceeds. the mmrmum energy efﬁcrencres contarned in-the CE(
and other Corps cntena S TRIN .

c. Gather mfon'natlon on the cllmate lncludrng temperature humrdlty, msulatro
wind, precipitation:and other weather: anomalies; Identify.aspects of the:mic
that create opportunities for’ energy conservation such as:solar orientation forpa 3

.. and/or active solar strategies, and topography or végetation for shade and windbreaks. .
, Explore energy sources available at the site.: :ldentify opportunities for the cosl;-effectrve
-use of alternative energy resources such as photovoltaic panels; wind, biofus ;
~ geothermal. Review utility raté striictures and- ldentrfy demand charges. Evalual
" potential for utility rebates. lnvestlgate buldlng usage pattems and occupan
_rates for optlmum condmons B T A S

.....

Engmeermg Socrety (IES) recommendatlons Consrder llghtmg strategy' .
detenmmng foot-candle levels: (e.g., uplighting,. downlrghtmg, ete.): \When task lig
is-anticipated;, reduce amblent lighting levels: accordingly. ‘Determine plug}

energy modeling purposes based on the probable usage. Consider’ differenc tween -

. energy surge during: ‘equipment.start Up: and actual: energy usage of equlpme nd..
factor in diversity to reflect actual number of equipment.users at any given time. Plug:.- .
loads are commonly overestimated.. Requrre office equrpment and. applrances'to 'eet
the requrrements of the EPA Energy Star program o L

‘ 10 Manaqement of Water as A erlted Resource

-.a.: Water is one of our most |mportant life. sustalnmg resources, wrth potable water
bemg critical in much of the U.S. Siistainable Design requires careful consrderatlon of -
the following: (a) utilize xeriscape design principles, and water-efficient, low- C
maintenance, native landscape materials, (b) utilize water-efficient plumbing fixtures, (c)
design for the reuse of rainwater and " graywatel" (water from showers, sinks, and.. .
washing machines) where permitted, and (d) recycle sewage treatment plant. sludge or

: mmlmlze the envnronmental lmpact of its dlsposal _

B9
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~ "b-Th 'desrgner must evaluate the possrbllrty of elrmrnatrng permanent rrngatron
: _syste s through the use of plant materials that an appropriate for the site’s cllrnate and;_ .
soils as described it TM'5-803:13.% lf‘plant materials with- supplemental watep: 7 W
‘requirements are desired, limit their use to.a defined area and utilize efficient:diip
' rrngatlon systems The desrgner should evaluate potential for ramwater retentron or :

' o _ yste

and obtam their mput before setectrng a system Evaluate poténtial for costefféctive.
mechanrcal or blologrcal on-srte wastewater treatment of wastewater- or runofl from
paved areas.’ Analysrs usmg LCCA is requrred if these"‘ ‘ystem '
_ the Plannrng Phase.

‘ [ requrrements for Natmnal Po ution: Drscharge Ellmmatlon System (NPDES) permrttlng, §
U resulting from facrllty operatrons or'eonstruction.” Facrlmes and surroundmg area should :
'mlnrm;ze potentral for storm water runoff and resultrng eros SN . -

ol The desrgner must-rncorporat"'Sustarnable Desrgn bf nvestlgatmg Vthe
followrng S S

' (1 ) Con‘slder thetotal Irfe—cycle costs and enwronmental impact of products
“materials rather than just their initial price. Use- durable products and. matenals Select L
matenals wrth low embodied ‘energy. S : S

(2 ) Avoid environmentally harmful matenals i. e those contalmng ozone-deplebng' -
. chemicals or reléasing’ gaseous pollutants toxrns etc Also avord utrllzrng excessrve
‘.packagmg, where possrble. “,:-__'{ SRR . s :

(3 ) Buy locally produced matenals to mlnrmrze the lmpact of transportrng them. o

_ (4 ) Reuse' salvaged matenals or usé products made from recycled matenals
Select matenals that ¢an be recycled at the end of thelr use : :

B-10
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NG ) Use integrated pest management practrces to reduce the use of pestlcldes that

~ preference shoutd be grv

FUEL SYSTEMS MAINTENANCE DOCK

7:May 01

may.present a hazard to man.

apphcatrons

burldmg matenals and produet _ [ st
design team. Thrs process wnll streamhn_ mat

: ' évelope: ratrng toel tha resulted_ from the A

Staff for Instatlatlon Management (ACSIM) memo, 1-May. 2000 - decre ng:tt
facilities be desngned and built according to sustalnab]e principles.as.wellas
USACE to provide technical guidance to support this lnmatrve USACE has a. licensed

’ agreement:with the US Green Building Council permlttmg us to-use its name Leadershlp

in Energy and Environmental Design:(LEED) as part of SP:R'T The LEED Green B
Building: Ratmg System is a. .proprietary program of the US Greeri Burldmg Councl .L; .
With the use of SPIRIT we will ensure that Sustainable Desngn and. levelopment is:.

. considered in Army- lnstallatlon planning decisions:and infrastructure projects.to the

fullest extent possible, balanced with funding constraints and customer requrrements

‘Based on existing proven technology it evaluates environmental. performance froma

“whole building” perspective-over a burldlng s life cycle, providrng a definitive- standard
for what constitutes a “green building”. As.a minimum-we shall use: SPIRIT te score our
design and strive to meet the SPIRIT Brorize certification level. When'the .

" recommended Bronze level is not achieved, the District Pro;ect Delivery Team s PrOJect .
. Manager will report the issue:to. the: MSC. Program Manager andtothePMat : -
'HQUSAGCE with-an explanation as to why: this level ‘cari hot be achieved. The - _;
. HQUSACE PM will forward this infermation to Engineering Team of. Technxcal
. 'Branch Engmeenng and Constructlon DIVISIOI‘I

b SPIRiT is based on accepted energy and envn ': mental' ,,nncrples and stnkes a

balance between known effective practices and: emerglng concepts. Unlike. otherrating - |

systems currently in existence, the development of SPlRiT uses apphcable equrvalent

mllltary standards and regulatrens where applicable. -

¢. SPIRIT} isa self-evaluatlon system desngned for the design agent and the owner :
to rate riew and existing facilities. ltis a feature-onented system where credits are
earned for satisfying each criteria. Different levels of SPIRIT certification levels are
awarded based on the total credits earned. The system is de3|gned tobe ’
comprehensive in scope, yet simple in operatron

B-11
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-ETL.1110-3-491
CIMayol
, d For classrﬁcatron asa Green burtdmg, facllrtres must satrsfy all of the _
- prerequisites and a certain humber of credits o attain different SPIRIT. certrﬁcatron o
~ levels: Having satisfied: the basic: prereqursrtes of the'rating tool; facilities. are then rated
according: 0'its: degree of comp
lrsted below :

sources md’ )

I environmental Quality facility. dehvery
ollowmgv., 8 synopS|s of SPrRrT

Sustamable Sites (Score 20) SPlRT mlmmrzes the rmpact of placmg a burldmg ona ;' |

. site, with an eye fo land use compatibility and biodiversity. It channels development to
- installation areas with existing infrastructure, rehabilitates damaged sites, and reducesi :

impacts from automobile use. SPRT optimizes microclimate and mrnimrzes effects on.

neighboring sites of norse Ilght mnoff poliution, etc.

~ Water Eff'clency (Score 5) SP)RIT minimizes the use of potable water for Iandscape o

‘rrngatron and wrthrn the burldmg N

E Energy_. ]
It establishes energy efficiency and optimiZation for the base building and systems-and
- encourages use of renewable and distributed energy systems. It reduces ozone °
: depletron and supports early compllance wrth the Montreal Protocol :

o Matertals and Resources (Score 13) SPrRrT reduces waste from constructron and )
: burldmg occupants; and redirects- recyclabte material back ta the manufacturing process.
~ Itextends the life cycle of exrsttng burldmg stock, in part by extending the life cycle of -
. targeted building materials. it incréases use of- building: products with recycled content
. material and-of; tocalty manufactured burldrng products. It reduces deptetlon’of finite. raw
matenals and' -encourages‘envrr mentally responsrble forest management B

' Indoor Envlronmental Quality (tEQ) (Scor‘e 17) SPrRT promotes lndoor air .qualrty
(IAQ) and prevents exposure to Environmental Tobacco Smoke. (ETS). It provides a
. high level of individual occupant control of thermal, ventilation, and; hght’ ing systems.
- SPIRIT provrdes a connection between mdoor spaces and the outdoor environment _ .
through the introductlon of sunlrght and views into the occupred areas of the’ burldrng
ap) ate: fcoustrc condmons for user prrvacy and comfort.

" Facrhty Delivery Process (Score 7) SPrRrT dellvers a facrlrty that optrmrzes tradeoffs '

among susta:nabrlity first costs life cycle costs and mission requrrements it assures
that the: delrvery process assures efﬁcrent operabon and mamtenance of the facrlrty

Current Mtssion (Score 6) SPrRlT assures that the delrvery process establlshes
efficient operatron and maintenance of the facrhty lt provrdes a hlgh-qualrty functronal

B-12
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liance (on a: percentage basrs) wrthl_the credrt system -

},categones.-.sustarnabte"srtes water efﬁcrency, energy

Atmosphere (Score 28) SF’lRT ensiires that bunldrngs work as lntended;“_' :
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. ,'retentron LR

. _Future Mrsslon (s
Tikely: lrfespan of the-functron to.be accommodated by the facrlrty in‘orde e.cognrze

' ;SPrRrT: Bronze -
- SPIRIT Silver - 35 to 49 Points
- -SPIRIT Gold -- 50 to 74 Points
- SPrRrT Platmum dia Pornts

" SPRTis desrgned to be an easy—to-understand EXCEL worksheet that will allow self-m
scorrng by burldrng delivery teams: and therr members erther durrng the charrette e

. ‘System criteria will be revised rio: Jater than: every Iy

_ upd"ate technreal gurdancefand cntena for'sustarnable rdesrgn and ‘construction of Ariny - :

ETL l 110-3-491

“TMay 01 -

healthy, and safe work envrronment to promote soldrer and workforce productrvrty and

e».-4) SPriv i .requrres an understandrng

how soon the facrlrty should be expected to adaptto a drfferent use; and. (2) Thelife .

~ spans of the building systems to-understand when.they will need to be updated dunng
"-,»the Irfespan of't

“facility-and t¢: desrgn the facility in-a:manner that facilitatés the -
f. each;system : requires; desrgn of the facility

become a source for waste matenals, or that rt will requrre addrtronal matenals o

25t034 Pomts

process or by an rndependent panel

Credrt Equrvalence Under certarn c:rcumstances an actron wrll be taken that wrll comply ;

- with the spirit, though not necessarily the letter, of the compliance criteria. -Under these
" circumstances;the’ applicant must demonstrate that the actrons_taken"- e substantrally o

srmrlarvfrn'rm avtto the relevant cnte i

future edition of LEED 3.0 i 2003 all requu‘ed applrca Y, qurvalent mrlitary standards

and regulations will be addressed avalllng us the use of LEED 3.0 upon release in order "

to desrgn and burld all future facrlrtres accord fig-fo’ sustamable pnncrples

r_the Corps developr d-

facilities. The Corps continues this ‘effort with steady stream funding programmed for

" FY00-05. The: Corps has taken a comprehensive, ground-up approach, to sustarnable

design: technology in military construction. The' Corps philosophy is to effect a-:

~ fundamental and permanent change in: the way: all military projects are desrgned and
constructed as opposedtoa pro;ect-by—pro;ect basis. In order to institutionalize

sustainable desrgn into.Corps design procedures, we are revising current constructron
guide specifications (CEGS) which are used to design and construct military projects_
We have called this our Green Building Crrtena Update Program (GBCUP) This

" B-13
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o {0 maxirize accommodatron of '
- future:-. uges; The:greater the future ﬂex’brllty théiless. lrkely it is that thet facility wilk:
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I provrdes a solrd basis for mcorporatlng a wrde range of Green constructron products and
.v_servrces into Corps pro;ects mcludrng : : R

' ‘_ "lﬂf"fiFloors carpets walls; doors cerlmgs and rooﬁng systems mcludmg lnsulatron and

o palntrng—-Assessment of reusability, solid waste generation, and indoor air quality.

=} »‘_Masonry, stucco, lathing and plastenng—-Envrronmental charactenstrcs of recycled
d:_; N . . . o . . -

‘o Metal studs in load-beanng walls asa substrtute for wood

-Scrap tire chips and cement and 'asphaltlc concrete in pavements-Elrmmatlon and :
& of waste méterials. 2
Bottom ash used as fill, and waste matenals in pavements—-reusmg constructlon
- waste materials. - o " : .
Recycléd plastlc composrte rallroad tres L
‘Recycled site’ fumrshrngs and. playground equrpment o o
' 'Energy efﬁcrent HVAC controls radiant heatmg systems and desrccant coollng
systems. . . .

| o Water and energy conservrng plumbrng ﬁxtures

14 _Llst of SustarnablehDesr' n and Green Burldln Or anrzatlons I

Instltute for Sustamable Desrgn Umversrty of Vlrgrnla Charlottesvrlle Vlrglnia

b Center for Sustamable Technology, Constructlon Research Center Georgla

B lnstltute of Technology, 490 ‘lOth St NW Atlanta GA 30332-0519

c. Centre for Sustalnable Desrgn Faculty of Desrgn Surrey Instltute of Art &

' Desrgh Falkner Road Farnham Surrey, GU9 7DS, United. Klngdom

d Natural Resources Defense Councrl 40 West 20th Street New York NY 10011

- e. U.S. Green Burldmg Councrl 90 Montgomery Street Surte 1001 San Francrsco,-. . "
© CA 941 05 A o

f Context lnstrtute PO Box 946, Langley, WA 98260

g Center of Excellence for Sustarnable Development, U S Department of Energy, '

. Office of Energy Efficiency and Renewable Energy, Denver Reglonal Support Office,
1617 Cole Boulevard, Golden, CO 80401

h Center for Envrronmental Desrgn Research 390 Wurster Hall Berkeley, CA '

- 94720.

i. Green’ Burldmg information Council, Dr. Ray Cole University of British Columbra _

BC, Canada

APPENDIX 11 Page 19
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ETL 1110-3:491
: : 7 May 01
j Desrgn Center for Appropnate Technology PO Box 41 144 Tucson Anzona L

8571 7.

m. Center for Buildmg Scrence Lawrence 'Berkeley Natlonal!.aboratory Cyclotron '

g Rd Berkeley, CA 94720.

n Sustalnable Burldlng Coalmon 31 02 Breeze Terrace Austln

o Habrtat for Humamty Intef _vatronal» 21:H abrtat StreetAmencu . GA,

| p- Allrance to Save Energy,_ 1200. 18th Street, NW Surte 900 Washmgton..- DC

. 20036

NW Surte 801 Washmgton D C. 20036

r. Geothermal Resources Councrl PO Box 1 350 2001 Second Street Surte 5
. Davis, CA 95617-1350 : : AR . s

]

s. Ecology Actlon 5798 Rldgewood Road erlrts CA 95490

t. Rocky Mountam Instrtute :,1739 Snowmass Creek Road Snowmass Colorado .
-'81654-9199 o , _ .

T

B-15
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.k.; Energ -Efﬁcrent Burlde' '-Assocratlon 950 Metro lnve -'Spite _10_8',;,;Minneepolis,<

q. Amencan Councrl for an Energy—Eff‘ crent Economy, 1001 Connectrcut Avenue,";' o
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- guarantee,. oerbfy ‘or.ensure performance of any producis, systems,
A descn‘bed m {

- Energy, Energy Efﬁcrency and ReneWable Energy, Office ofBuldmg echn '
: Commumty Progranis,.and are intended for use by commercial build :

. -assistance and. paruclpatron of representatives from many organ

- organizations is.not jmplied.. .The views and opinions expressed also'donot

.. subject to change from time to time i m the future.’

) and is proh’brted

‘reproduced inthe LEED Green Buﬂdmg Reference Guide™ 2
"U.S. Green Building. Ceuncrl o, in Some instances, isin'the’ publ
‘Tayout, and other elements of content contained in the LEED Green' Buildmg Referénce Guide™ ZD
- are owned by the U.S. Green' Bullding Counc'l and are protected by copyright under both United .
- States and forergn laws C e

g, publication; mo!
purposes. Citation of trade names does: not constitute an official endorsement or approval of the use
of such commercial products. Al product naines and trademarks cited are the. properly of therr
respective owners s v v

* The ﬁndrngs of thrs document are not lo be construed asan offrcral Deparlment of the Army posmon

unless so desngnated byother authoriZed documents. The U: S: Army. Comps of: Enginéers does not
strategies or techifologies

; ' Sustainable Project Rallng Tool (SPIRIT)

TheLEED Green Burldmg Reference Gmde'"‘ 2.0isthe second edition, support ¢ docurnent forthe L
LEED Green Burldmg Ratlng System™, These LEED™ documients were:develo .S,

filding p

project team members as a guide for green and sustamable desrgn.
tions. . T
expressed represent general consensus and available informati

reﬂect those of the Unrted States govemment.

The U.S. Green Building Ccuncll authorizes you to view the LEED Green Burldrng Reference Gulde“‘

2.0 for your individual use. In exchange for this authorization, you agreetoretain all: copynght and -
other proprietary notrces contained.in the ongrnal LEED Green Building Referénce Guide™ 2.0, You
also agree not to sell-'or modify the LEED Greeri Building Reference Guide™ 2.0; or 1o reproduce.
display ordistribute the LEED Green:Building Reference Guide™.2.0/1n ; anywa y public or
commercial purpose,. xncludrng display on a web site or in a networked environment.. Unauthorized
usé of the LEED Green Building Reference Gurde"" 2. 0 vrolates copynght, trademark and olher laws :

Please riote that the text of: the federal and state codes, regula ions, vo _ ;
h rjused under fi cense o, the
smain. All othertext. graphics,

Also please note that none of the panles ivolved in the fundrng -Ereiation ot the LE D'Green
Building Reference Guide™ 2.0, including the U.S. Green  Building Council; its members or the
United States govemnment make any warranty (express or implied) or assume any. Irabrlrty of. . :
responsibility, to you or any third parties for the accuracy, completeness or usé of, o réliance on, any
information contained in-the LEED Green Building Reference Guide™ 2.0, or for any injuries, losses

- or damages {including, without limitation, equrtable relief) arlsing out of such use or reliance.

’ 'As a condition of use, you covenant not to sue, and agree to waive and relodse the U: S Green

Building Councll, its members and the United States govemment from any and all claims, demands.

" and-causes of action for any injuries, losses or damages (including, without l’mrtatron. equitable refief)

that you may-now or hereafter have a right to-assert against such pamesas a result of your use of, or
reliance on, the LEED Green Building Reference Guide™ 2.0. B

' Copyrlght©2000 by the US. Green Burldlng Councl Al rights reserved

 Sustainable Project Rating Tool (SPIRIT) v.1.4 . © April 2001 o ' " Pagei
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5C11AQ Monitoring * .
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Q

8.C1 Functional Life of Faciity and Supporting O _8.C:2 Adaplation; Renewal and Future Usés
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1) ThsSustamablePro;eotRakngToot(SPlesdenvedfmmTheU 8. GreenBuildinngncitLEEDzo
(Leaders!uannagyar;dEnvmmr;eMa!Desagn)GreenBuMngRaﬁngSystern

o 2) TheSPleTnumbemgschemeparanels butdoesnolmalchLEEDZ.O LEEDdoesnotnumbermajor B
sections, whsdsngalls "Credit Calegpne_s.’_ ex;-'s_ustainable Sngs,' ratberitmmbers_q'iteria or'credits’ within each

3) 'IheSPtRlTCrednsaufollowmefotmat hmt.RequrememmTedmologbesISnategm

p_t.Astatemenwfﬂwepnmarygoalforthecmdit; .
Quantifiable conditions necessary to achieve stated ment;
: 'Mglm Suggested technologtes sirategmandreferenced gundanceonmemeansb
) ach»eve ndentlﬁed requirements,

"4) Pro;edsareevaluatedforeathPrRlTuedhmchareemer‘Prereqmsum orresulﬁnapomtscore. R s

- Mggﬂﬁ Thesecredﬂsareastatementofminimnrequxemenlsandm:stbemet Nofunhecpo-nts :
- wmbeawardedunl&csmenﬁnimumisadﬂeved. Thesectednsareraeognizablebyan'R'mmenmnbersdxem‘ .
ex. 1.R1, and d@ 'Reqd.’ i the score column. -
' Point Score: Tbesecreditsareevamatadamdresuhmapohtsoore Whereﬂ)epotenualscoreisgreater
.Ihan1 nopatt'a!pomtsaregrarﬂed

5 SPRIT ble Project Certification t eve
SPIRIT Br_onzé 2_516 34 Points

" SPIRIT Siver 3510 49 Ponls - L .
SPRITGod . 501074 Poinis SR -
SPARIT Plaium 7510 100 Poins ' :

6) SHmTcmdmhwebemdevebpedbadwesshdmyMecydephasesmdudingmmvmgde&m
construction, and commissioning. Additonalrahngiooiswﬂlbedevelopedtoaddressmstd!ahonlbasemaster
'plannhgandfacﬂmesoperahmsandmamename rehabulitation,recycﬁng anddnsposal L .

7). POCforUSan%ofEmm. POCQ;U.S.A_mylnstaum
Mr. Hary Goradia Mr. John Schat . -
U. S. Army Corps of Engineers - . - U.'S: Army Assistant Chief of Staff for Installaion -
ATTN: CEMP-ET - - Management, Birectorate of Facilities & Housing'
7701 Telegraph Road - a : ATTN: DAIM-FDF " ’
Alexandria, VA 22315-3862 . 7701 Telegraph Road; Bidg #2504 (Room 1463)
Phone 703-428-6460, FAX 703-428-7603 . Alexandria, VA 22315-3800 . .
Emal ﬂgo_rgg@@[ggz.usace amny.mif Phone(?OG) 428-7614, FAX (703) 280197
_ haria@hada aimy mil ety

'8) Sustainable Pro,ecmaung Tool (SPiRnT) Aumors are:
X Stey N. Flanders (Lead), U. S. Research & ERDGCRREL
' . Richardphen Sd':neider,(L ) E‘bgmeenngmy Engm?g;gm & Developnmntbwebmft:r (ERDC-CERL) ' )
Donald Foumier, U. S. AnnyEngmemg Research & Development Center (ERDC-CERL)
Annette Stumpf, U. S Amy Engineenng Research & Devebpn\ev\t Center (ERDC-CERL)

v AnnyIUSACEempbymammanberdeUSGchmmmnbesuppﬂvﬁegesmmmﬁeUSGBc o }
: #sﬂe ittp:/iwww.usgbe.org. -For information on membership and access to available LEED. resources to : ’ -
sumoﬂusedSPRTaﬁwshhaﬂedwimmyowprqeds,wnhdRid\ademadmatmn373—67520: )

__tichard. schneider@erdc.usace.army.mil (AmeneStumpfat(217) 352—6511ext.75420r
'MMMM“M) ’

- 10} FormslatestmfotmabononSPiR:defofaccesstogddance molsandresourcessupporhngsustanables
design initiatives, visit the CERL ‘Sustainable Design and Development Resource’ website,
b_ﬁgjlwmnceoerarmy_nﬂm&g Themyoumaya!so;ommeCERLSustanableDesmL:StSewtobe
directly notified of information pertinent to sustamable design.
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- LandemvideshabnatforanyspeaosonmeFederalorsmtamnatenediqrendang‘emd
Within 100 feet of any wetlarid:as d m-by.mCFR,Panszao-zaaand Part?&OR
loworstatemleorlaw,wliclmef slmgent

. LarﬂwhoseelevahohisbwerhanSﬂ.abovethewo—yearﬁoodebvabonasdeﬁmdbyFEMA.

adby

T Selectsﬂeedoseﬁoemshwgmadsanduﬁfiﬁesoruseanexisﬂngsmdurebminm' etheneedfornew
infrastructure. .
»Selectsvlelna'eaofhlghdensﬂy

ol relabonsha_pslooherfa’éiliﬁesnand-usestoﬁrmh'aval

: Sek distance to install sioms. bi'kepams.-_
Seledfordevelopmerﬁprevbuslywedmdevebpedsuhbleandavaﬂabbsﬂes.

Technologies 'mmmnwmmsnmfammmtaamwummmm”mwmm

{Strategies: during the conceptual design phase. Utiize landscape architects, ecologists, énvironmental engineers, civl -
- engineers, and similar professionals for the screening process. Newweﬂandsoonstudedaspartofslonnwater

T ) ' ,mmgaﬁmwoﬂmsnerastommneﬂorbamndaﬁededbymmcﬁomdhswereqm
:  Adapted méterial not reviewed of endorsed by U. S. Gresn Bulkiing Councl.. .
_ Sustainable Project Rating Tool (SPIRiT) v.1.4 Aprit 2001 ' e . Page1
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g Prov»desuﬂablenmnsforsemnng bvcydes,

UL 8 5%: of moré of building occupants.

Tbamdqﬁs;,
fStrategies: ¢

Reqmrement Q Devebpmasﬂedassﬁedasabmwnﬁehandpmwdemnediaﬁmasrequ&edbyEPA's
,&qwkﬁ, DY ;pmganmmmammSOmedma site (a site that has

wilh oonvenient changmglshowerfacﬂrﬁes foruse by cydists

;mwmNMWWMmmeammmMmummmgmmms

o Adapted material not reviewed or endorsed by U. S. Green Building Council. -

Sustainable Project Rating Tool (SPIRiT) v.1.4

April 2001
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Reqmrement : D .On greenﬁeld sitee Imt site dlsturbanee mdudmg earthwork and clearing ofvegetabon o 40 bet beyond the

enmgpmgram and stacking floor plans.

clearly irbance boundaries. Delineats tayd ownrecycﬁng,anddisposal Use -
. .areastobepavedasstagmgareas ‘Work with local horticultural extension services, omahveplamsooehes or
.- mshhﬁuMeagmmmyﬂaﬁbsdedMigemﬂaMspweshsﬂemﬂombmammm E

o 'TreatrmMSystemsdeelgnedtoremveao%ofmeavetageannualpostdevelopmenttotalsuspendedsolvds 4

(TSS), and 40% ofheaveragearmalpoddevelopmerﬂotalphosphovousﬂ?) ylmplemenbng
Managemen!

R | tPracﬁees(BMPs)mnﬁnednEPAsGmdmeeSpecifym nagemem forSoumes -
- e 'ﬂ'OfNOIWl hCoastﬂWaters(EPAMB—QZ-ODMIQS) S
Technologies, .Sigrﬁﬁmﬂyreducempervms urfaces.maxinnemsutesmnnwatermﬁmahon,andretanpemsmd .
. IStrategies:” ' "vegétated areas. Caphure rainwater from impervious areas.of the building for groundwater recharge or reuse

. within building. - Use green/vegetated roofs. Utilize biologically-based and innovative stormwater imanagement
~ .. fealures for poliutant load reduction such as constructed wetlands, stormwater filtering systems, bioswales, bio-
7 rétehtiofy basins, and:vegetated filler strips:: Useopenvegelahdswalesbteduoedramageveloatyandemsvon
. redueesyslemmauﬁenanee measevegetaﬁvevmetyandmppoﬂwﬂdifehabilatwherespaeepermns :

Infent: - . ° Reduce heaﬁslands(ﬂwennalgmdiemdifferemesbelweendeveloped and undeveloped areas)torrmlm'ze
_'a-impadmmiaocﬁmateandhumanandwidﬁfehabmt -

n..
,: : ' .. .-... ! ‘

) I 'mnmmof75%oﬂhemofsurface OR, istal sl (veg .tabd)mbﬂoratleastSO%oﬂheroofarea

Tedmologta ) 'Err;ployd&ﬂmstrategles,mateﬁals andlandswpmdes;gnsmatreduceheatabsorpbmdextemm\atenals
[Strategies: . Note albedofreflectance requirements in the drawings and specifications. Provide shade (calculated on June 21,

I noon solar time) using native or climate tolerant trees and large shrubs, vegetated trellises, or other exterior
: structurés supporfing vegetation. Substitute vegetated surfaces for hard surfaces. Exp!oreelimmatlonofbladctop
] andheuseofnewcoahngsandntegralwlorantsforaspha!ﬂoadueveﬁghtcobredmfaces.
- 9 Adapied material not reviewed or endorsed by U. 5. Green Buikiing Councl
) Poeus.cren Buiding Council. Used bypenmssm .

Sustainable Project Rating Tool (SPIRIT) v.1.4 " Apiil 2001 . Page3
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o _I_'Strategiss;f :

T
Intent:

Ted SN 4 f 3
IStrategies: nd wind-atiributes; - Use 3 to.0ptin andwind -
C. energyefﬁcfency'l.owtea onentthefacﬂityon "sile ophrnzesdarand

oondmons and fo. conlnbule to
conditi

1.c10 _ ) S
Intent; ' negative neighboring properties and res, avo;d of mmgate excesswe
. nonse shadmg on green spaces, additional traffic, obscuﬂng sngmﬁmntviews .

Reqm'ement -.B Clusterfacﬂiﬁestotedueeimpact,amdistams uﬁ‘ihsandsufﬁmentoccupantdensﬁylosuppoﬂmass 1":

pro;eetbeymdsitebomdams andtanspodabonplamsbinsureemdentpubﬁctransport

Tedmolpgies lnvolveloml/regaonal plamersandmmunitymembe;smnstaﬂabonlbasemast__er lan
/Strategies: eoogmzemecontextandmehnpactofapmjactbeyondsnemnﬁaﬁes }
’ ‘~'-,mstallaboM:ase/coitwﬂurityeontexManduse -

1C11 . Site colgg_y
! . g l ity and ¢ K

IStrategies:
M Adapted matesial not reviewed or endorsed by U. S. Green Building Council. o
Sustalnable Prqect Rabng Tool (SPIR:T) v.i4 April 2001 . o o “Page 4
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Wag.arEffmency N

.Water Efficient Landscaging o o
'hmtorelininateﬂ:e useofpolablewalerforla:ﬁsmpe lmgabon.

0  Usehigh efficiency imigation wdwwlogyokusecapmmdmmorrecydedsﬁewatenoreducepotabte o
. waterconsumptionl‘eritﬁgabonbySO%overoonvenbon means . oo

- o- . Use only captured rain or recycled site waterfor an additional- 50% reduebon (100% btal reduchon) of 1
potabie wa!er forsile imgahon needs.‘QR do not mstal ¢ 3 X :

Specify water-efficient, nanveoradamed. chimats tolerant tings. iirigation technologies Indude
micro irigation, moisture sensors, orweaﬂwrdatabasedwﬁmllers. Feedmmaﬁon ‘systéms with captured '
. ramater , gray water, o on—sne treated wastewater )

202
. intent .
R - : - -
" Technologies Devebpawaﬁewaterbaseﬁnemdmgtome' jy outined
] lStrategtes. decentralized on-site wastewater treatment and reuse systems. Deerease the use of potable walerfor sewage i
corwe'yanoebytml'mnggtayandlorblad(walersyslem N . mdude toilei flushing,

landscape imgation, efc: - Providé adveinced wastevater reatmeint afier use by employing innovative, écological, -
K on-srteteohnologiasmdudngeonsﬁucledweﬂands amed'aammlrectwlaﬁngsandﬁller oraerobncireahnem

2¢3. W grUseReducﬁog“’

Cntent: ';Maxinﬂzewatereﬁic;emywihuﬁbmﬁmgsloreducemeburdenonmunmpalwatersupp!yandwastewater

B systems,

Emp)oysh'ateguesmahnaggmgateusezo%lesswatermanhewaterusebaselhewbulatedfuﬂn |
: buliding (not! nduding mgaﬁon) after meehng Energy Policy Ad (EPACT) of 1992 ﬁxture performm :
requ:rements ’ .

a Exceedthepotablewateruseradudlonbyanaddmonano%(So%totalefﬁaencyncrease). . ) 1

S [ jogies’ Devebpawaterusebaseﬁnemmngalwatermummﬁ)dures. npnmt,andsewonalemdihms

/Strategies: according to methodology guidance outlined in the LEED Reference Guide. Speetfywateroonsermgplumbn'tg

,_‘\ffﬁxnresﬂ'batexeeedEnergyPoﬁcyAd(EPACﬂoHQQZﬁxnnarequwememsnoombnabmwnhuhahlgh

= gfficiency of dry fixture and control technologies.. Spetify high water efficiency equipient (dishwashers, laundry,”
cooling towers, efc.). Use altermatives to‘potable water for sewage transport watet. Use.recycleéd or storm water * ]
"“for HVACIprocess make up.water.. MSlalcooﬁngwwersysiemsdesgnedtommknizewaterwtsunwtonfmm o
drift, evaporahonandblawdown i e

© @ g . s. Green Building Council. Used by permission.

) Adapted material not reviewed or endorsed byU. S: Green Building Coundil. v _ _
Sustainable Project Rating Tool (SPIRIT) v.1.4- Apiil 2001 . S , Page5
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Imett o Venfyaﬂenswematmndamentalbuﬂdingeletmandsystemaredes:gnedms&madandwlibtatedto

) operateasmended. )
fStrategles: cleadystahnglargetregmments lbeconstmchondommems.mcomr.:ct"y ; o
: Serform na iSsioning in accordance. with the
«. . Guide, Version 2.2, Rjefer_b LEED ef.e,repggﬁmdeforde"lgdq;smphonsof en , ,
o ; o pre-octilpancy baseline IAQ testing attime of -
oommisionng. Tedforndoorawcormniraﬁnmofco COZlothOC‘sandpamwlates Tesﬂoassurehat _
. 3R2
- intent

Requirement: K Dsignlomeetbw‘ldmenergyefﬁciencyandperformanceaslequwedbyﬂBOO—O?(DwgnCﬁlena)

. Te : togies Usgbuﬂdhgmdeﬁngandana!ysstequuesbestabishanddowanwmpﬁam
I_Sh"ategieg- . 1999 provides .guidance for. ISMQDUL base cz .:
s ReferenceGmdeforawndevane!yofenergye SIBNEY &

) ':Useaprofassmally 2 andprqvencompulerprogmmorpmgramsmatunegmmamhneclwalfeamres
: _wﬁhaw-ouﬂtbmmheahng,l@hg-aﬂoﬁmmergypmduammwn&mngsystm '_l‘heseprogramswil :
be capable of simulaling the fealurés, systems, and thenmal loads used in the desiagn, ing established weather
dataﬁtes,iheprogramwn!perfonnB?GOhoudyulwlahons. BLAST DOEzorEnergyPhJsareaweptable

progtamsforﬂwesqpurposes R e K v

- ) .' . bm'ldl_ngAHVAC&Rsystems. Whenreusngexxstmgbase :
S ‘buildthNACeqmpmerﬂ.oompleieaoompmhensweCFCphasamnwnvasm y :
. Egmologves _'speafy‘mwmmc-basedmﬁgmnanbasebuadngwm&asystem '

) Adapted material not reviewed or endorsed by U. S. Green Building Councl.
@ U. . Green Bulding Council. Used by permission.-
Sustainable Project Rating Tool (SPIRIT) v.14 - April 2001 - : _ o Page 6
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RN

‘Requirement O R

3c2

”nerqy ami Atmoap‘zeze (Continved)

Optimize Energy Performance

Achieveiincreasing levels of energy pe NCe 3
unpac!sassocua‘ledwuhexoessiveenergyuse ‘

“ 2 . _,.
per year for regulated energy- 0
(Design Cntena) a5 demons|

componenlsmcludeHVACsystems buad envelope. h
oﬁrerregdatedsystemsasdefnedbyASH ] ng _ T

T :
IStrategies:~ - .. p
T L e

Unilofmeasureforperfamanceshalbemmalenergyusageinjou!esper_ are meter: vae-Cydeenergy
costs shal be detenmined using rales for purchased energy, such as eleclricity, gas, off; propa 3, Steam,-and
chilled waterand approvéd by.the adopling authokity. Refer to.the LEED Reference Guide of Whoie Building .
m&mwammydmeﬁdmwmaMsnmnwmmmaMm.
- electromechanicat efﬁc»encytechnologaes(forexampleground- héat pumps), and
-1 cooling strategies; solarhotwater anddayﬁghtng

'_Lif&CydeooshngwﬂlbedonemawordanoewﬂMOCFRllSG ]
: CmsidermstanahonofanEnergyMalagememdeonvolSystem(EMCS)m :

instaliation systems 16 opimize performance. Usesensorstoconuolloadsbaﬁedonoow
meavavlabnmyofnamralresoucesuse(daylightornatutalvenﬁabm) . B

" Renewable Enem .
intent:
Requir‘ement. .

ofTotalAnnual i& in Rene
. 5% SN . 1
10% 2
3
4
'hEnergy&AhnospheréCmdi1 C-)pMuzngneitgyPerfonnance' )
) Adapted material not reviewed or endorsed by U. S. Green Building Coundil
. Sustainable Project Rating Tool (SPIRIT) v.1.4 ' Apit2000 R . PageT.
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|

ELM179 |

Items1 ZandsmustbepeﬁomtedbysomomérmanMdesmer o
Intodncestandardsandstratag:esntohede@pmcesseaﬂy andﬂienwnthghsebctedmeasuresby

T .
v ISlralegles

‘3.c4

3¢5
-Intent

- R,eqpitgﬁ;ent .

" Technologies *

[Strategies: .

" and include i the

e Measuremel_mt and Verification "’ - = :
,Prav::e for the ongoing aecountabulity and optmzabon of | bulding'energy and watef oonsumptron performance
‘over time. . .

Q Complywnhmemaalbdeqmmameqwmfammetemgasstahdmse!eded 4

: 5 Haveaeonkactmplaceforaneatwarantyenduposioeuxpancyrewew

" clearty stating farget requirerrients in 1 tonstruction docurients: T »econﬁacmrﬁnalpaymemmdoamemed
‘system performance. RefertoheLEEDReferenceGuldefordetaneddmmmsofmqwed

L. mfereno&s lo addihonal gundeline& ’

leted '>> o

"'MeasurementandVenﬁwhonMemods-OpﬁonB Retroﬂ%so!ahonofmeUSDGE‘slntemahmal
- PerfomaneeMeasmemﬁandVeﬁﬁwﬁoantoed(lPMVP)forhefoﬂowng LR

Lighting- systems and controls.
Constant and variable motor loads. .

" Variable frequency drive (VFD) operation. .

. Chiller efficiency at variable' loads (kWnon)
Cooling load.

) .Airandwaierewnonuzerandheatmcoverycydas oE
Ardishbuﬁonstahcpressuresandvenmahon arvolum
Boiler efficiencies. - -
Buldmgspeaﬁcprocessenergyefﬁaencysysmandequment
Indoor water risers and outdoor rigation systems. -

DestgnandspeafyeqmpneMbbeusbledmbasemﬂdmgsystemtoaﬁwfampammanagement.and
oplimization of actual vs, esﬁrnatedenergyaMwabrpeﬁonnance Employ building automahonsys:emsto

: perlnnnM&thﬁorswhefeappImbia. TnecontradorﬁnalpaymemstodocumentedM&Vsystemperfonname
§ hongok)gM&Vsystemmauﬂenmandoperaﬁngplanh Lo

; and i u\swtabombaseofanEnergyManagenMandComol

. Sysﬁem(EMCS) Mudrsconpahﬂewﬁhexihngmstalbbaﬂbasesystanstoopﬁrnizepeﬁomam.

" gy, s, Green Building Coundil. Used by permission. _
n Adapted material not reviewed or endorsed by U. S. Green Building Council. :

- Sustainable Project Rating Tool (SPIRIT) v.1.4
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'Green Power ”

~2) ™ Adapted material not reviewed or endorsed by U. . Green Building Counci. 4 _
Sustainable Project Rating Tool (SPIRIT) v.1.4 Apri 2001 : R  Page9
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Whencollection bins are used, bin{s) 1 ,
acoessiblebwslodralstaffandrecycﬁngcoﬂe@mwmkers Conaderbh
‘avoadheallh:ssues

4.C1
Intent: .

O Maintain at least 75% ofexnsing buﬁdmgstmchre-and.shell(

) _assemblies) . . .
[4 . .
Q  Maintain an addrlional 25% {100% total) of exusnng buikiing structure and shell(exierior sk-n and frammg 1.
) excluding wmdow assembﬁes) ) L
i & Maintain 100% ofexustmg bquingstmctureandsheﬂANoso% non—shel(walls,ﬂgorcovenngs and oellnng 1'
syshems) .

Tecmoiog'eé. Evaluale rebnbon of existing struclune Consider facade pmervaﬁon, parbcularly in nstallaborvbase areas.

- [Strategies: During programming and Space planining, consider adjusting needs and octupant use patiemns to fit within exxsung

building structure and intesior partition configuratons. ldsnhfyandeﬂecﬁvelyaddr&es , structural, and
mdoorenvnronmemal(lead&asbestos)issuesnbuﬂd:ngreuseplannmganddeomstructmdoammts. :
Percentage of reused non-shell building poitions wilt be calculated as the total area (5.£.)-of reused walls, ficor
covenng,andceil‘ngsystems,dividedbyﬂ\eex!sﬂngto{alarea (s.f.) of walls, ﬂoorcovenng andeeilingsystems.

J4C2 ' Construction Waste Management m
Intent: vaenoonstruchon,demolibon andlandcleanngdebnsfrunlandﬁldnsposal Redirectrecydablematenalbad(
: - to the manufacturing process. T

. Requlrement Developand mplementawaste managementplan.quanhfymg material diversion byweight. ) )
a Recydeandlorsalvageaﬂeastso%(bywagmofeomhuctnn,dmmnandlandcleamgwaste R A__1

-0 Recycbandmwvagemaddiﬁmwl%%ﬂs%btalbywagm)ofmecmstwﬁomdemﬁbm andland Y

“Technologies DevdopaMspeﬁfyamsbmnagemwﬂmMmesmmﬁmwmmnaﬁMem&mmemd o

/Strategies: and/or solid waste management plans that identifies licensed haulers and processors of recyclables; identifies
. markets for salvaged materials; employs deconstruction, salvagé, and strategies and processes,
includes waste suditing; and documenlshecostformcyding, salvaglng,andreusing materials Source redumon
onthejobsiteshomdbeanmgralpanofﬂ)eplan. )

The plan shomdaddressrecycingof corrugated mrdboard metals concrelebnck.asphan, Iand deanng debris (if
. applicable), beverage coritainers, clean dimensional wood, plastic, glass, gypsum board, and carpet; evaluate the -
mtmmmdwmmummmmmmwmmmmm
malerials storage and management; and participation in shanufacturers’ “take-back” programs to the maxdmum

- ) . extent possible. Refer to the LEED Reference Guide for guidelines and references that provide waste
. spedifications.

'_managemeMplandevebpmeMandlmmntahonsupponmdudhgmodelbid

) Adapted matesial not reviewed or endorsed by U. S. Green Building Council.

Sustainable Project Rating Tool (SPIRM) v.14 T Apri 2001 o » © Pagedd -
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rial :
A marketva!ué use -

4c4

wer“: PR S e

Reqwanem: ‘0 Speufyammmdzs%ofmmﬁngmtenabmmnaggregateammwelgmed' of . .
- - : mmmmmcydedwrnentmatemt OR,amnummwetghtedaverageofm%poshndusﬁal B

T'l ' .

-lStta_tegies:

pamhon,andceilbgmmna!sandsystems hsmaﬁon.tilesandcamets;cahem.cmaete,andremfamg .
metals; sh'ucluralandfmmlgsteel Forproductslmatenalsnotlisted sabchonshouldbemadeonmebas:sof .
-EPP criterichi anﬂ!ur o

SeeﬁwLEEDRefermeGmdebramnmawdﬂnEPAwdehesmﬂwhﬂawnmeﬂwddogy
. guidelines. Detemuneperoentag%mtmofdollarvalueusmgﬂ\efouawmgsteps.

A Calauatemaldohs(seeexdusm)ofmemaienalﬂ\atomtammcydedwmem
2 Caluﬁaietotaldollars(seeexchxsions)dalbuildingmtena!s
3. DMdeStep‘lbySlepZtodelennmelhepmntage ’

Exclusions: Labor costs; au meehamcaland electrical matenal and labor costs; prqecl overhead and fees).

PDou.s. Green Building Council. Used by permission.
"’Adaptedmatenalnotrewewedorendorseduyu S. GreenBuvldmgCounctT.

‘  Sustainable Project Rating Tool (SPRTv.A4 April 2001 , T  Pagett
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‘fromtransportabon.andsuppomngthelowecommy oo

' Requirernent:

, Technologies *
b - - IStrategies: ’

4C6 hew: rials :
lntem: Reduee'meuseanddeplehonofﬁrﬂerawandlongcycle

renewable materials,

1. Calculata 1otal dollars:(s68 exclusions) of mz néidered to]
Calmlaleto{aldgm_(seeexduslons)vfaﬂbumgmtena o

Exdusuons Laboroosts almdrarﬁwlandetechcal

acr . ﬁedwmm e
Intent: - Encoumgeenvmnemanyr%ponsbleforest anagement.

Requirement © ‘B~ Use a minimum of 50% of wood.based terials o 1
: . . -guidelinies for wood building components i .
- and non-rented temporary construction appﬁcabons
bame:s e
‘Technologies ReferbﬂmeStewatdshlpCouncﬂgmdel&msforwood building ¢
~ [Strategies:: the requiremems and mcorporate into mawna! selection for the
@ @ U. S. Green Buikting Council. Used by permission.
Sustainable Project Rating Tool (SPIRIT) v.1.4 Aprii 2001 . . .Paget2
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.

~ BR1. ', " Minimum IAQ Performance m _ ’ o :
:. Intent: ;_,;_EstablishmninmmiAQ toprevemuwedevelopmemofmdoor‘ 'qualityproblemsmbm’ldmgs.

mamtammglhehealthandwelbemgofheoocupants .

by proi ; G Jng,OR,by g .
smlmgmomdwgnedbeﬁecbvelyoomanmme mlmveETSfrommebuitding Ata
t ) s!)albedirecﬂy. D -.thpwtddorswmmrecwmlaﬁonofﬂs )

] ! Soral y S »
mmmmmmmmmbmhwmmeMebwmmmm
~ .. pormifienatanytime. -
o Tm‘.:’mmmsym“mCanMhQaMnofhmmammﬁmm Situate R
IStrategies: moni!orhgmmmweasqfﬂuebmhhgwihhsghocumﬁdmsﬁesarﬂatﬂnerﬂsdmebngastmrsofm.
.+ distribution ductwork. Specify thait system operation manuals requiré calibration of all of the sensorsper - B
mmufach:rer i but Aot less than one year:. Include senisorand system operational testing and -
. ‘imbalsetpo:ntadjustmerﬁmmecommssmngplana;ﬂmport Alsocmslderpenodicmmtonngofcarbon .
tolalvolaﬂeorgamcwnppunds(TVOCs),andparﬁculates(mdud'mg PM10) : o
. ""Adaptedmateﬁalnoueﬁewedorendofsedbyu SGreenBuﬂdingCounci.
b “)AdaptedmatenalnohevewedorendorsedbyusGreenBuildingComcal_‘ |
- Sus!amablePro;ectRahngTool(SP|Rﬂ’)v14 T Aprit2001 o - . Page 13
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door Environmental Quality (IEQ) (continued)

COnstrtiétioh IA ' 'Mana jement Plan . .
Preventindoorawqualityprob!ems resu’lingfvomhe .
ins!aller and occupan health.and comfort.

1.
.'1.
Tedmologsas
. IStrategies: -
intent: -'-«‘Reducetl'»equanﬁtyofhdpdr" wnianmanismaeodmapmenhdlywﬁaﬁngtoprwwehstanarmd
Q. AdheslvesmustmeetorexceedmeVOCIirMsofSthoastAir ManagemDisMclRulem168' 1:
by.ANDa!sealaMsusedasaﬁlernmstmeetorexoeedBayAreaAkRasouwesBoardReg 8, Ruie 51. -
) . a PantsaMmaszmskmeetamedmvocwmamalmnponentinﬁsomeenSed 14
-requirements. .
u ] CmpasysmmmetaexwedmeCapetaMRuglnsmmeGmnmwmAkQuamyTest ) 1
Program. .
a Cmposﬂewmdmamﬁberproductsmnsloontammaddedmea—famaﬂehydsm ' 1
Technobg:es -Evaluaieandprefererﬁanyspewyma!enalsmatarelowemimng non-rritating, nontox.candehemmllym
/Strategies: - Requestand evaluate emissions test data from manufacturers for comparative products. Ensure that VOC limits
are:clearly stated in specifications, i General Conditions, ormeadmsechonm\eraadheswas,sealams coalings,
carpets, andoomposdewoodsareaddrassed .
@ @ U. S. Green Buiiding Counci. Used by permission.
Sustainable Project Rating Tool (SPIRIT) v.1.4 Aodi200t - - : ‘ . Page14
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indsm Envimﬁm

ty (IEQ) (Continued)

ndoor Chemical ang Po!lutant &ug;ce Control

jing st and copvinalbrinth )AND
dsposalofﬁqmdwastemspac&swbemwa&erandmeniwwmematembﬁng

~.T'3:‘ ;_.

ConsidefutﬂizaﬁonofEPAregstemdanﬁqniaobla&eahnaﬂsmmme“exﬁlemvmylwaﬂmvahgs.ceﬁngﬂes - . R
‘ orpaimswhemmierobialoonwrmnaﬁomsaconcem Ulilize “breathable™ wall finishes where circumstances A
' require, fo reduce moisture build-up and prevent microbial contamination, Minimzese!ectionofﬁbmusma:enals .
. 8g. msmahon,wpetandpaddmgandﬂexxblefabnw wtwseexposedsurfaceswhenexposedtohaanrs!ream .
wwwmmmsWWWMammmmmm

56 1.»éo‘.itronabi|> y of Systems @. : '
'“Pmnea’h-gh:evelofmwdua!ompameonudofmemal venﬁlamn andmhmgsyaenistosupponopnmm
health.produclmly andoomfortcondmons.

Reqmrement Ci vandeamnmumofmeopetablewmdowandoneMngwnhnlmperzoo&tfo[_anocapmdmas (:.,1'. A
- Mthin‘!sfeeiofmepanmeterwal. . o

Y o Prov-aecomo:sforeacmndmdualforamw temperaturs, andﬁghMgforSO%ofmenmpermebr g
ol - .. reguladyoocupnedareas : '

Technologiss - "smmmwmegmbdwmksyslemmmdﬁghhg airﬂow andtempe;amrenmdivﬂualrooms
IStrategies: and/or work aréas. Consuderwmbmbmofanhatandtaskﬁghﬁnéconﬁdmdoperaﬁéﬁudows .
perimeler-arﬂVAVsystemsfornonpemneterwﬂhaLt 2temnalboxtocomrouer ocwpantmho

5C7 .- mgma] comon"’
Intent: ’ PmﬂehraﬂﬂmhwnﬁmbbenwmmmmawwmmwmeaMhMypeﬁmmmmdhe

o bu’idmg oceupants, - .
Requirement O CamwmmASHRAEsaandam55-1sszAddenda1995formermalmfonstandardsndudmgrmmmy g

oovmolwuhhestabﬁshedmngespefcﬁmatezom

a lnstallapermanennemperamreandhwnldnymnﬂoﬁngsyslemwnﬁguredlopmdeoperawseomrolwer 1
thermal comfort performance eﬁecﬁvenessof umxﬁlicabonandlordehumdaﬁwﬁonsystermmme

Technologies IMegmwdmvebpeWWACsyﬁemdesgnsmwgesMaWMmemmﬂwﬂmmsedmmn ,

/Strategies: *  radiant temperature, Jocal air velocity, relative humidity, and air temperature. Install and maintain a temperature

a - and humidity monitoring system for key areas of the building (i.e., at.the perimeter, and-spaces provided with -
husmidity control). . This function can be salisfied by the building attomation system. Specify in system operation
mamalshataﬂsensorsrequmquaﬂeﬂycaﬁbram lndwemtenavenﬁwbonandsystemoperabmm

D Adapted material not reviewed or endorsed by U. S. Green Buikling Coundll, -
' @ @ . . Gresn Buitding Council: Used by permission.
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) lntent ] i Insure the effechve'management of faci!:ty air quality dunng its !ife

_Requirement’ 03" Petfonnaﬁufthefolbwing ' o
h ' . mehpanawqmﬁwadbnphnhuxhﬂeahthdHVACswmundbmmg
L i ¥ education-of oowpantsandfaeimy managers on indoor
Lo "o . Develop an ality act nchit benﬁénéiﬂrnbrﬁbméofsupplyandremar.ardamem
o - air atthe fresh air intake, forwbonmononde(CO).@rbondioxnde(COZ) totalvolaﬂeorgamc
] : eompounds('lVOCs) parbwlates(mdudmg PM10) ) : L -
{Strategies: - o o
@ @ U. 5. Green Buikiing Council. Used by permission. _
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o Holistic Del!ve[! of Facility . . O
... Encourage a facility delivery process that ",:elyengagesalstakehoidets 1

* faciity that meets all functional réquirsments while eﬁecﬁvely optimlzmg txadeoﬁs
life cycle costs and miss:on requnrements. -

Regiirement: -0 ChooseteamleadersMare

-"»h"nor.sﬁa<q¢'r.very'offaam;":: g

I _,{maswablelhroughouthefaciﬂylifespan

Q _».Planandexeaﬂechaneﬂes r l pl he faci) .
o ldenhfyandresolvemdeoﬁsamongwstahabmy first costs, lifecydecostsandmssmmqmremems L2
. _waghcharrettesandomercolla bveprocesse_s. - o
o -Dommemmqmredmmtshreachphasedpmjeadenverabbsmmvememea » andane ‘ 1

Ted .
. IStralegies’:_

- oy Mdemstandyss(LCCA)nhedesgnmamﬁmbﬂnFedemlFam k
Tedwm!Repon,SuslamableFederalFaciﬁm AGundeTolrnegrahngVamEngiﬁeemg. Cydecostng,
andSus(anableDevelopmen(.FFC#M i ) . B
Conductafmleoo!og'calassessrnemtomhﬂesoilqualily waterreswmmdﬂaws Vegetaﬁmandkees
wildlife habitats and corvidors, wetlands, andecoiogmlyse,nsnweareastoidmblymeleaasecwﬁve .areas. '

B " for devélopment; Evaluatespaeeuhﬁzaboﬂﬁmcﬁonstomdueeweranspaeerequmm
e ' ‘nei\nrorkng,ﬂethe ﬂexn—place dua!-use andoﬂ\etskategsabreducespacerequwwmtslmpﬁnizefau‘my
T size. .
i
) |
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Technolog:es . Mamtainfaubty elemems systems andsubsystemsonaroutine manntenance

FUEL SYSTEMS MAINTENANCE DOCK
85-02-R~-0009 AMENDMENT R0O012

_mantenancesdwedule Themslruwonsshouldndudeacomprmensvve,prevenhvemamenance
: program to keep all facility systems functioning as designed. .. A
- Apemdicttanm program forocupams faciﬁtiesmanagers and-mamtenance’staffhall facility

E’l' 'P'r-ovide surfaces,furmshmgs anp,.gqusprhen‘t i

.Pelfonn scheduled clearungandmhxenance achvnbeswmmorno)nc erwmmentaﬂypreferabla deanmg
products and proceduies.’ Keeparducfsdeanandﬁeeofmmorgamsmsﬂmghaswmwpmgmmof
preventive friaintenance. | Cleanﬁghtmgsysten‘usfnlmm regularmamtenancasdreduletoensurenpmm
'f_w--_-ligl'itwlputandenergyefﬁmncy ;

Usepeﬁddesandherblod&sspanngiyand oniywhennewe'sayvﬁhprefermtonah;ral meﬂ\odsand
- materials over ; andtoxwagems & ) . ;

B 'Useammnatedmorﬂorsandcontrolsforene!gy walter, wastetempemturenmsture andvemilabmmomlors
-+ and-controls; Tum off the fights, aompmers mmputermmﬁors andequlpmentuhennotmuse Enablepower- )
‘dawnfeatwesonotﬁoeeqmpm s

R

7C2 . Soldier and Workforce Productivity and Retention

Intent:  Provide a high-quality, functional, healmyandsa@emrk envimnmenttopromotesold’erandworkfome
s produciivity and retention.

Reqummnt o vaideahughquaﬂyndoaenwmnmerﬁberﬁxameuserlocwmntquaﬂyofﬁfe(QOL) . 1'
..o Prwrdeahghlyhmbonalwoﬂemmnmﬁtopmnﬂauser/oowpantwo&pmducﬁvﬂy e 1 _
o ProwdeahealhyandsafewockmvuonmmmsustamQOLandproduwmy K S 1. =

Tedvmbges i seareg&aedwﬁﬁedmtemdesignatopmﬂeshmmmmemmmsmmeamm :
IStrategue& " surface treatments, room proportions and cefling heights, extemal views, natural fighting, and quality detailing for

“interior fumishings, equipment, materials and finishes. Use IES standards to provide kght to occupied space with
: vanahonsinlevel comfortabie contrasts, natural color rendition, naturaliman-made, and adequate controis o

- optimize fight aesthetic qualities. Provndeoccuparﬂconﬁolofmdiwdualworkareasoonﬁgwabon and lighting,-
memmalandvenﬁ!ahonsystems

‘Coﬂaboratewmwusembumtfymnchona!awledmmlmqummmandmpafonnadjacencysmm
Configure occupied space 10 address the specific workers/occupants functions and activities that will be carried
out there. Mest T1:800-01 Design Guide requirements. Désign and configure occupied space, and select
fusniture and equipment using human ergonomics. Identify existing user amenities, such as dining, recreation,
sociaization, shopping and child care facilities. Identify what amenities should be incorporated into the project or
prwndedmhefuh:re,nea:byladlﬂy vasdeventiatmamnsufﬁmentvoh;mefreefmnnahxalandmanmade
con‘lammants.

»
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Te

"’

Iseg;wlw .'.Asseﬁﬂwtyplwlorlﬂtelylaaspanofheﬁmcﬁm(. 'beaooonm»odatedta
es: .
e ’ __.'jrevisionlreplacememdunngmemmylﬂespan”

v..Ousuaﬂmhﬁsmxnﬂﬁwumammswmmscbdmwscrdhxpmgmns

f.facirnydwgnusngopen

5'hmmﬂmmomdemymththdmqukmsmﬂsuMgﬁhnskxnmmﬁgnﬂmné
_»usngnwemmhMasa -connectors. .

Future Missio

va_ khnﬁYhmﬂkmgﬂmenw&pestmn&PN%C wwnmm;, i téﬁdm&i‘ qgmng.' '%if}

mamwwknmnmwmenmmmgnxuwamauwummmb,Cawdaeamuﬂcﬁmdbnﬁaﬂpmﬁmd
“obsolescence.’ -

differént use(s). Assess the life spans of the various building Systems/corrip

| ST e
]|mmﬂmnndbUMMqummsmauwnmmddeknw&wﬂednmpwﬁbanmwwmnamawﬂddknmhxu'
cost,.and-

planning
walls/partitions, kwhmMmaamdoﬂwwaﬁmmNeqmce

Sebdnﬁmnnkﬂuuamrawddue:womhgcmnmxuemabm*sﬂmhasnmﬂbmedphﬂnsandaﬂpﬂﬁhﬂs
and backing. Consider selecting materials and labeling construction materials with identificéitiori information to
faciitate recycling. Use pre-cutipre-fabricated materials and use standard-fengths. mensional
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T 5C1
5C2 -
5C3
5C4
5C5
. 506
5C7
5C8
5C9
5.C10

coogdoooooag

Materials and Resources (M)

00000 goo

U000 0D000DO0

MAINTENANCE DOCK
AMENDMENT RO012

Storage & Collection of Recyclables
“Building Reuse - _
Construction Wasle Management
Resource Reuse -

Recycled Content
LocaiRegional Materials
Rapidly Renewable Materials
Cestified Wood

Indoor Envionmental Quality (EQ) [Q]

Minimum [AQ Performance
Environmental Tobacco Smoke (ETS) Control
1AQ Monitoring S
Increase Ventilation Effeciveness
Construction IAQ Management Plan
Low-Emiting Malerials
Indoor Chemical and Pollutant Source Control
Controltability of Systems. -
Thermal Comfort
Daylight and Views
Acoustic Environment /Noise Contro}

_ Fadility in-Use IAQ Management Plan

Score

1
2
4
1
2
2
-2
1
T
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inued)

[P el e e e e e P e e e e

'SPIRIT Sustainable Project Certification Levels

... SPIRIT Bronze. | . } 251634 Points -

: :sPiR-Fr S“VE_I’ . . .35:‘t°>49,p°|n{s'_‘.

o spirimeotd | - || sowerarems | -

' SPIRIT Platinum | |73t 100 Points |
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