NEW FUEL SYSTEMS MAINTENANCE DOCK

DACA85-0Z2-R-0009 AMENDMENT R0012

SUBJECT: . Enginee

PN | MEADWUARTERS AIR FORCE CIVIL ENGINEER SUPPORT AGENCY:

_FROM: - HQAFCESA/CES -

- 139 Bamnes Drive, Suite 1~ . AR
Tyndall AFB, FL 32403-5319

foria - Now Alrcraft Faciiies.

|, 2. Purpose. This ETL provides fire protection criteria for protection of aircraft and- *-
-~ facilities in the event of a fuel spill fire.-.Human, intervention is required to: minimize -

damage to incident aircraft. * .-

2 SummaryofRevns:onsThlsETL 'supe'rsecI‘e'é'ETE‘ 98:7, and mcludes’thefollowmg .
ch‘an_g_es: standard for design and’ construction packages (paragraph 6); ien‘s;ibh"fabric C
. Structures. on_metal frames (paragraph A1.1.1.1.7); internal fire-rated sepa;qtions

(paragraph A1,1.1.2.1); draft curtains (paragraph A1.+.1.5.1); floor and ‘ramp drainage.

o aRiz0r

ring Technical Letter (ETL) 01-2: Fire Protection Engineering

ELM179

(paragraph A1.1.2.1); "heating, ventilation, and air_conditioning. (HVAC): systems. LT

| . (paragraph A1:1.2.2); electrical systems "(paragraph A1.1.2.3.1); fire- hydrants

- (paragraph A1.1.2.4); foam-water retention systems (paragraph. A1.1.2.5); facility

sprinkler systems (paragraphs A1.3.1.1.2, A1.3.1.1.3, A1.3.1.6.2, A1.3.2); painting and

-Iabeling;._re'gu_i[e,r;ne__r_‘p}ts for piping (paragraphs, A1.3.1.8.5, A11’3.‘1_..8,6);'-.l_pw’-_lglv}el,higb—- R
expansion  foam . systems . (paragraph . A1.3.3); bladder : system.~ proportioners -

(paragraph: A1.3.4.4.3); bladder tanks. (paragraph A1.3.4.7.2); thermal fire detectors . . .

- (paragraph A1.3.5.2.1); manual - foam discharge " stations. (paragraphs A1.3552 =
through A1.3.5.5.4); system water supply (paragraphs A1.4.2.2, A1.4.2.4); and water -

and foam -pump- sys'te_ms (paragraphs A1.4.3; A1.4.3.3, A1.4.3.8, A1.4.3.9, A1.4.3.10):

The following material was added: , using fuel as, a heat sirk (paragraph. A1.4.2.3.4) -

|- solar evaporation as a foam disposal method (paragraph A1.1.2.5.1); multi-spectrum =
- optical detectors as a fire detector (paragraph: At .3.5.3.2.2); external visual water level . -
~gauge for storage tanks (paragraph A1.4.2.5); and Attachment 2, Low-Level High- "

.. Expansion Foam System Views. -~~~ e

Note: All referei_ncé,smto-vadu:e'_qus. film forming foam (AFFF),overhead clpSed_.ibeaCI -
foam-water systems, and low-level low-expansion systems have beenremoved. -

| Note: Fire protection modifications for protective and hardened aircraft sfheltérsiwiII be

addressed in ETL 01-4. -

3. Application: Alltypes of aircraft facilities, including, but not limited to, maintenance,. .

servicing, and storage hangars; corrosion contro} hangars; fuel celi repair hangars;

APPROVED FOR PUBLIC RELEASE: DISTRIBUTION UNLIMITED
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‘depot overhaul facilities; research and d'evelopr'nent'-(R&D)/tesﬁng facilities hous:n

aircraft; and all types of aircraft shelters (weather, alert, semi-hardened, hardened); -
Compliance with- this ETL should be considered for projects in active design beyond -

project definition (PD). Applying these criteria will result in reduced original construction
- and life-cycle maintenance-costs, and increased overall reliability of the fire protection
- system. Compliance with this ETL is mandatory for: U e e
». Projects that have not completed the PD phase. -~ . . e
* Projects beyond the PD phase, but not in active design status. . =

.pﬁjsuw

3.1 New Construction.” Criteria within this ETL Zppli
~of all new aircraft facilities on Air Force installations or I

lgAI

r Force aircraft.

' 3.2, Existing Facilities.” Criteria within this ETL ‘applies 1o the desigh and constr

of fire' protection ‘ features for” all “existing “aircraft - facilities . with ut: ‘installed

suppression systems. Refovation, modification, -'or'{altg'ratib‘ri ﬁ’bf-"'”ex;s"t’ihg -‘a;rcraﬂﬁ: AR
facilities without installed fire suppression systems Will comply with . he . criteria - -

e confained in'this ETL. ~ -+ " ' ,_ ‘-'

change, such as' converting a former hangar currently being used-as a warehouse b
to an aircraft hangar.” Change of aircraft does not constitute a ‘change of occupar

however, beddown of a'new mission is not recommended in‘an existing hangar without .~

 a fire'suppression system.

3.4. Integrated Combat Tuin (ICT) Facilities. Criteria within this ETL ‘apply to'facilitiss ~
for ICTs; however, compliance with this ETL is not. authorization to conduct ICTs. 1CT -

locations must be specifically evaluated and approved: through the System Safety © .

" Engineering Program (AFI 91-202, The US Air Force Mishap Prévention Program). AR

' 35. Other Facilities. “Faciliies used exclisively for small aircraft (T3, T4, TG:3,

- TG-4, TG-7, TG-9, :S-10). 4ero. club ‘aircraft. -and: ‘similaraircraft “within thesize .

 limitations for Group Il hangars in NFPA 409, Standard on Aircraft Hangars, will comply .-
~ with either NFPA 409 requirements for Group 1l aircraft hangars and the suppression’

| system requirements of this ETL, or the requiréments of this ETL. .

|- 3.6. Excluded Facilities. The following facilities are not addressed in this ETL:

* -Alrcraft shelters with two or fewer sides (including partial walls). These .

shelters will be treated'as open ramps. = - - R
. * Existing aircraft facilities with fire -suppression systems. in aircraft servicing

areas. Fire protection modification/upgrade requirements will be addressed in -

a separate ETL. . - YU
~» Protective aircraft shelters (PAS), hardened aircraft shelters (HAS), and semi-

hardened aircraft shelters (HAS). These facilities are designed to provide a - -
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RN 4

degree of survrvabmty under combat condltlons and or enemy attack Refer to
ETL 01—4 ' : :

3.7. Authonty AFI 32-1023 Des:gn and Construct:on Standards and Executton of
'Facrln‘y Constructron Projecis o G

3 8. Effectrve Date Immedlately

3.9, Recnplents All ma;or commands (MAJCOM) and Alr Force actrvutles

- 3.10. Coordinatlon HQ USAFIILEC MAJCOM f re protectlon engmeers HQ NAVFAC L
- and USACE/CECP-TM. o

e Note Cntena in thls ETL assume f re department capabrlmes consnstent wnth

- AFl 32-2001 The Fire Protection Operations and Fire Prevention Program and a water

~ 'supply and fire hydrant configuration at the hangar to- support fi refightmg Use. of these
criteria at other locations is not recommended without a complete risk analysrs prepared - .
by the base (or the project architect-engineer. [A-E]. for new construction) and accepted . -
* by the MAJCOM fire protectlon englneer (FPE) and the MAJCOM fire department. .

RS operatlons (FDO) group S A . - . 3

4. Referenced Publlcatlons

-4, 1 Air Force

* " AF} 32-1 066 Plumbmg Systems _ o
AFH(I) 32-1163, Engineering Weather Data o

- AF1 32-2001, The Fire Protection Operattons and Fire Preventlon Program
AF1'91-202, The .US Air Force. Mishap Pzeventlon Program .

* Technical Order 1-1-3, Inspect/on and’ Repair of ‘Aircraft Integral Tank and
Fuel Cells v e

E 42, US. An'ny Corps of Englneers (USACE)

¢ Engineer Technical Letter 1110—3—484 Engrneenng and Des:gn - Alrcraft
Hangar Fire Protectlon Systems : , _

4.3.. Department of Defense (DoD) _ ' ’ ' o
MIL-HDBK—10080 F/re Protectlon for Facrlltles Engmeenng, Des:gn and o

Constructlon

- - 4, 4 Natronal Fire Protectron Assocratlon (NFPA)

Note: The latest edmon of an NFPA standard applies. -
s NFPA 11A, Standard for Medium- and High-Expansion Foam Systems
o NFPA-13, Installation of Spnnkler Systems .

APPENDIX 12 Page 3

ELM179!




NEW FUEL SYSTEMS MAINTENANCE DOCKS ELM179;

DACA85—GZ~R—OOO9 AMENDMENT ROC12

X »"NF PA- 20, Standard for the Installation of Stat:onary Fire Pumps for F:re
Protection
'NFPA 24, Iristallation of anate Fire Service Mams and theerppun‘enances
‘NFPA 30; Flammable and Combustible Liguids- Code~ .
- NFPA 31, Standard for the Installation of ‘Oil-Burning Equrpment S
‘NFPA 33, Standard for Spray Appl/catlon Usmg Flammable or Combust:ble
Materials
NFPA 34, Standard for Dlppzng and Coatmg Processes Usmg Flammable or .
Combustiblé Ligtids * : L - o
__NFPA 54, National Fuel Gas Code
" NFPA 70, National Electncal Code®
'NFPA 72, National Fire Alarm Code® . ' o R
» NFPA 90A, Standardufor the Installatlon of Arr Condltlomng and Ventllatmg _
Systems S Lo
""tNFPA101 Llfe Safety@ T R R
* ' NFPA 409, Stai

X I

45 Amencan Socnety for Testing i'nd Matenais (ASTM) L A T e
« ASTM A53, Standard Specification for Plpe Steel Black and Hot-Drppedl"- o
: ch-Coated Welded and Seamless ' o
» ' ASTM A795, Standard. Specification for Black and. Hot -Dipped Zlnc-Coated_ -
(Galvanized) Welded and Seamless Steel Pipe for Fire Protection Use =~ ‘
o ASTM D2996, Standard Specification for leament—Wound *Fiberglass” (G-Iassé'
. Flber-Relnforced Them?osettlng-Resm) Plpe T

46 Amencan Natlonal Standards lnstxtute (ANSI) S SR
' ASME/ANSI A13.9- 1 996, Scheme for the /dent/ﬁcatlon of Plpmg Systems -
- ‘:- ASME/ANSI B31 3-1996 Process Plplng ' '

‘4.7. UndenNnters Laboratones (UL) ' I .
» UL 1449, Standard for Safety Trans:ent Voltage Surge Suppressors Second' e
Edition - T
UL 1283 Electromagnetlc Interference Filters latest edmon o R

* 4.8. Private lndustry : c ' '
'+ Factory Mutual . (FM) Global Property Loss Preventlon Data Sheet 1-22
. . Criteria for Maximuny Foreseeable Loss Fire Walls and Space’ Separatron '
- » FM:Global Property Loss Prevention Data Sheet 1-23, Protection of Openings
* International Conference of Bunldlng Ofﬁmals Umform Burldlng Codem (UBC) Moo
1997 o T

5. Acronyms and Terms:

AC - - alternating cprrent
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AE _ _-._-archrtect-engrneer T ’
.. CAFFF . - aqueous film forming foam
sy 'DoD o - Departrnent of Defense ~ .
S ETL .. - Engineering Technical Letter ) .
- FACP C - fire alarm control-panel _ .
'FDO = - - Fire: Department Operations :
- FPE - - - Fire Protection Engineer - ..
~FSCP - foam system control panel
| of - . -square foot - :
Cftt - . .- cubicfoot..
Sgpm. . '_ . - gallons er.;mlnute
HAS - = - & -harden .atrcraﬁshelter o T
HVAC ' - heating; ventilation; and alr condltronlng SR
1 ICT- .. ... -integrated combat turh S
1 BP ' - in-line balanced pressure o
Cdpm L s liters permtnute SR
m? o ssquare meter-. _ »
- md .. % cubic meter. T A P P
- MAJCOM - ... . -major command - L U A
MILCON ' e -.-mmtary constructlon e L e
) NAVFACENGCOM " - Naval Fagilities Engineefing Command u
NCEE . -~ - National Council of Examiners for Englneermg and Surveys
| NDI -~ . -non-destructive rnspectlon ' o
CNEC - 7' ‘“National Electrical Code -~ - _ .
© 7| NFPA- - - : . . -National Fire Protection Standard -
et 1 OSHAG o .-Occupatlonal Safety and Health Admlmstratron
) PAS . = . . -protective aircraft shelter . S
PD .. "= project definition.
~PE . . < . .. -Professional Engmeer ,
-R&D . ' .- research and development
‘HAS . hardened or semi-hardened alrcraﬂ shelter
t SIOH . . - supervision, inspection, and overhead o
- T.0. 77 ZTechnical Order - - -
~TVSS ~ - - transient voltage surge. suppressnon
UBC . .~ ~:'" s .Uniform Building Code -
UL - Underwriters Laboratories - - - _—
. USACE . - “f - - WS, Army Corps of Engmeers S LT
-~ UVAR - .- ultraviolet/i nfrared :
Vv - -volt :
jVac et = Nolts: alternatlng current
6. Specnf' c Requ ements Thts ETL, in accordance wrth MIL—HDBK-1OOBC Ftre
Protectlon for Fac:htles Englneenng, Design,-and Construction, paragraph 1.3.4.; takes -
- precedence over MIL-HDBK-1008C, section 4.16. This ETL is the Air Force altematrve_
~ to NFPA Standard 409, and will be used except as, noted Attachment 1 provndes
crrtena and techmcal gurdance _ S o o
j
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Note: Aircraft Hangar Standards. /Al design and cohstruction packages will use the Air
1 Force aircraft hangar standardized design details for system components (available Fall -
2001). .- : ral

6.1. U.S. Army Corps of Engineers (USACE) Center of Expertise for Aircraft Hangar -~
- Fire Protection. . - .. : o e L
- Note: - Services of the: Center of Expertise are provided on a cost reimbursable basis
between the USACE district designing and constructing the project-and USACE. This .
service is expected to be covered in the -standard design management fee, and
id on the project. ‘This service should. .~ -

B et o U

“supervision, inspection; and overhead (SIOH). paid
- not result in additional costs or fees to the project. = . -
-6.1.1. For all hangar military construction (MILCON) projects on which-USACE is the P
design agent, the USACE Center of Expertise will review all project designs to ensure
compliance. with this ETL: This review is mandatory at all design review stages, and all -
~ formal review comments issued by the Center of Expertise will:be implemented o 'the - -
- satisfaction of the Air Force. in accordance with USACE Engineer Technical Letter -

1110-3-484, Engineering and Design ~ Aircraft Hangar Fire Protection Systems.

' 6.1.2. For all hangar MILCON projects on-which USACE is:the construction agent, the - -
. Center of Expertise will review all contractor. shiop-submittals to ensure compliance with
this ETL. All review comments issued by the: Center of Expertise will be implemented -
by the USACE contracting officer to the satisfaction of-the Air Force. An FPE at the
- Center of Expertise will perform the final acceptance testing.of all hangar fire protection
- systems. The MILCON project will not be accepted by:the USACE contracting officer

until the Center of Expertise. has accepted the fire protection systems.

6.3. Na\;/aiﬁ;_Fécilities EngmeermgCommand(NAVFACENGCOM)Dmsmn FPE. | L

6.3.1. For all hangar MILCON piojects on-which NAVFACENGCOM is the design .
agent, the division FPE will review all project designs to ensure compliance with this .-

- ETL." This review is mandatory. at alldesign review stages, and. all formal review -
- comments issued will be implemented to the satisfaction of the Air Force. - o

6.3.2. For all hangar MILCON projects, the division FPE will review all contractor shop

* submittals to ensure compliance with this ETL. The contracting officer will implement all
review ‘comments 1o the satisfaction of theAif Force. " An FPE will pérform the final
acceptance testing of all-hangar fire protection systems. = - T

6. Point of Contact. Fire protectior’ criteria for aircraft facilities ‘must evolve -
concurrently with technical developments in fire science, data generated in fire testing

programs, and the availability of new fire protection equipment.or methodologies. .
Recommendations for improvements to this ETL are encouraged and should be
furnished to HQ AFCESA/CESM, 139 Bames Drive, Suite 1, Tyndall- AFB, FL _
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32408—5319 Attentron Mr Fred Walker DSN 523-6315 commerciél- (850) 283-6315,__ -

FAX DSN 523 6219 lnternet fred. walker@gndall af.mil.

Ty
. //s:gned//
MlCHAELJ COOK Colonel USAF | 3 Afch -
Techmcal Dlrector - I 1, Technlcal Cntena y
' I 2. Low-Level H:gh-Expansnon Foam
: S . - .7 . System Views
S T 4 : 3. __Dnstnbutlon List -
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‘ TECHNICAL VCRITERIA e
AIR FORCE AIRCRAFT HA GAR FIRE PROTECTION

’A1 1 Constructron Requrrements

~' A1 1.1. StructuraI Requrrements AII new. arrcraft hangars - will. be echusrvely,‘,

: noncombustrble construction in accordance - with - the International Conference of .
' Building Officials, Unlform Building . Code 1997"‘M (UBC) requrrements for any category-'
of Type I or Type U constructron

| ‘Note: Addrtronat protectron of structural ers (colu eams trusses jorsts)j .
L above that establrshed in the UBC for Type I or Type 1l constructron is no,t requrred ina
o facrlrty protected by an approved ﬁre suppressron system in complrance wrth thrs ETL

| .A1 1.1. 1.. Exceptrons

A1. 1, 1 1. 1 Tensron fabnc structures o":& etal structural frames when srted rn‘;jz'.:?,

ted rn accordance wrth paragraph A3

'_A1.1.1.1.2. Facilities used exclusweiy for small arrcraﬁ (T-3, T—41 TG 3 TG—4 TG—7 o

TG-9, 8-10) aero club aircraft, and similar alrcraft meeting the. space. requrrements of _‘
- NFPA 409 for Group m structures These facilities must comply with crrtena in- NFPA R
.y . 408 for Group Hi hangars and paragraph A1.3.1.1,4. '

To allow the grea '..s_t operatronal ﬂexrbrhty“ e
in hangars covered by this ETL, fi re-rated walls and partrtrons are not requrred.. between
. adjacent’ arrcraft _servicing areas- when the ature of the occupancy is srmi i e
"bays Operatrons such as fuel cell marn

A1.14. 2 lnternal Fire-Rated Separatro; s

than a one-hour ﬁre ratmg wrth 45«mrnute ooenrnq protec@r_t_ Such waIIs wrlI -ex :end V-»_:; L '
- from the floor to the undersrde of the roof deck L

' A1 1.1.2. 1 A!l operatrons outsrde the arrcraft servrcrng area must be zsolated from t
alrcraft servrcrng area by a masonry wall having a fire resistance rating of. at Ieast e
“hour. This wall will extend from the concrete Toor to the roof, All openings in this wall SRR
will be automatic closing or. self-closing .and will be rated. for at, Ieast 45 minutes. These.: -

. areas . outsrde the arrcraft servrcrng area must have full spnnkler coverage m_ LA
vaccordance wrth thrs ETL o : S C

"‘A1.1.1.2.2. Arr Force operatronal arrcraft assets wrll be rsolated from the non-_ o
" Department of Defensé (DoD) areas by four-hour rated firewalls when Air Force aircraft - IR
assets are co-locatéd in a facility with non-DoD operatrons that are beyond the control
of the DoD activity. Penetrations of such firewalls must be minimized. Any necessary
door window, and other penetration must be protected in accordance with Factory

. Atch 1
(1 of 27Y
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‘Mutual Global Property” Loss Preverition ‘Data Sheets 122, Criteria. for Maximum
Foreseeable Loss Fire Walls and Space Separation, and 1-23, Protéction of Openings.

. A1.1.1.3. Al!owable.Floor'Area.

. A11.43.1. The allowable fioor area of a facility is Unfimited” whéh
‘ . #7100 percent of the facility has full sprinkier coverage'in accorda
-+ Water supply to'the sprinkler systems is in ‘compliance with thé
N _"1vthi§f TH O aﬂ=;.f:***Vr:u‘ —':%:iii?.!”‘f:i i' T ey
-+ Separattions from adjacent structures ‘complies
o through'At.14.3. - o 7 L R R
* Internal separation walls comply with paragraph A1.1.1.2. o

N
o
|
1
!

A1.1.1.3.2. Facilities not meeting the conditions in paragraph'A1.1.1.3.1 will be limited

to the floor areas contained in the latest edition of the UBC for oecupancy type B3,

except facilities Uséd for fuel cell:maintenance, ICT; or indoor refiieling/defueling,
~~.will be occupancy type H-5. L o

" AL1.1.4. Siting/Separation. No Separation i$ required between any combination. of
Type 1 or Typell construction hangars protected by approved fire suppression systems. - -

Construction Types. The minimum separation distance bétweeri adjaceént |
- meters (40 feet). - This may be reduced to 7.6 meters (25 feet) if onie of thi
* & one-hour exposure wall and protected 45-minute openings (e.g.. witdon:

if both hangars have approved firé suppression systems. This may be fus
fo 3 meters (10 feet) if both hangars have one-hour expaesure walls-

minute openings. ..

‘A1.1.1.4.1. Se_pafatién_ Bet—w'eeh.AT._y_p‘e j_and :Typ'é_!‘i- Hangars and Ha'ngavrs"_bf»'oih‘,_el_j_‘:ﬁ_‘._,

- A14.1.4.2. Separation Between Hangars and Other Buidings. Minimum separation .
between hangars and othe - buildings is 12 meters. Reductions in this distance must ° A

 conformtothe UBC. . -

A1.1.1.4.3. Separation Between Tension Fabric Hangars afid All Other Structures.
" Minimim separation between tension fabric structures and other structures will be 300
meters (100 feet), with a clear zone of 15 meters (50 feet) immediately adjacent to'the
- tension fabric structure. The clear zone cannot be used for storage and must be clear .
- of vegetation (maintairied lawn is permitted). The clear zone may be used as a street - -

or driveway, but not for vehicle parking. -

' A1.1.1.5. Draft Curtains,

-~ Atch1

L 2% 2N
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A1 1 1. 51 Provnde'-vdraﬁ»»curta_ms surrounding each. spij 'kler system or up.fo. 1400 oo
- square meters (15, -feet), whichever i |.hangars. Extend draft
~ curtains down. from the roof (or celhng) not less than one'élghth of the distance from the- ‘
roof (or celhng)-:to the. floor..- When roof structural supports extend. bel

_ . raft curtains to form rectangu never,. poss;bte , L K
Enstall draft stops on ‘exposed structura! roof supports whenever possnble B

and ing: S) . d fo
Installatlon of O:I Bummg Equ:pmen{* or NFPA 54 ,atlonal Fuel Gas Code and

sect:on

-A1. 1 2 2 2 Heatmg de s _h’:a ﬂame‘p g!owmg elemenfiopen to the atmosp‘ &re
the atrcraft servncmg area are not penmtted o =y |

AL 12 -3 Where radsant he "d'ng is used

. A1 2 2 4 Forced— or recwculated—alr

VAC, systerfs will not draw air fom the anrcr
servucmg area below04meter(15feet) e .

A1.1.2.2.5. Exhaust systems dlschargmg to the exterlor of the facnhty may draw alr at . -
‘any level

A11.23. 5|¢¢iﬁéa;f Systems. -

 Ateh1 | o
Gofzn . .
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’ »hangar mamtenance activit ing
heating. of the fuel on these “aircraft. - Fi
: opera’aonally acceptable_‘-': '

.A1.1.2.3.2. ' lnstall electnca_l'g equipment in hangars for: fuel system malntenance '
- operations mvolvmg combustible fuels, rncludlng JP-8, in: accordance "‘wr’th" NFPA 70'
Article 513, for flammable fuels or combustrble fuels abov ‘

Note: Techmcal.Order (T O-) 1-1:3, ]
" Fuel Cells add ,

ofﬁce cr the T O. man

urpment in hangars wrth the followang operatrons

A1.1:2.33.In
-+ _Refi regardless

4
* ICTs, regardless of fuel type
* Fuel system maintenance operatnons wrth ﬂammable fuels

- the herght of the ghest hangar dcor
locatlons B -

'A,A1.1.2.3.3.2. Electncal equrpment outsl_de the classrﬁed area an'_the arrcraft
.malntenance aréa, mcludrng hghts must conf rm'to ~ B S

. A1.1.2.3.4.4 In hangars where the rate of spray parnt apphcatlon exceed‘s 0. 9 llter
{1 quart) per hour,-or the cumulative apphca ) of more than 3.7 Jiters (1 galion). over -
an elght-hour perrod Jinstall eiectncal equrpment in accordance with - NFPA 33 I
Spray Applications Us;ng Flammable or Combust/ble Matenals for an enclosed sp_‘“ _y R
_room or booth. : . . : Lo t

A1.1.2.4.1. Hydrants protectlng aircraft hangars wnli be located at 91-meter (300-foot) _
maximum intervals, and there will be at least one hydrant within. 30 meters of each
comer of the hangar. When the aircraft- -parking apron pavement comes within 11.
meters (35 feet) or less of the hangar wall at the hydrant location, the hydrants -

" "Atch 1
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_protectrng hangars wrlt';-.be locat_edr.not more, than 3 meters.-from the hangar, wall When. .
“the aircraft parklng apron pavement is A1 meters or more way. from. the hangar watl at'.__ :
the hydrant location, the hydrants protectrng hangars wrll;"be located -not less. than- :

N 7.6 meters from the pavement edge

,Iush—mounted hydrant

ot ;around _theihangar in accordance with. MlL-HDBK-1 008C .Section 5.7. 3.

water retentron is not rédurred in any of the followrng cases ,

,f’ xed permanent“ retentron capablhty rs requrred)

S wal table (soiar evaporatron rs an appropv te xsposal'mei 'od)
T e Low-level hrgh»expansron foam systems, as. the highly™
contains little liquid and is impractical to control.

Y ':mass of fire debns generated L T PR T VL

A1.1.2.5.1.' Unplanned AAccrdentat Eyents. Current venvrronmental gurdance for:‘ '

management of unplanned accidental foam’ drscharges

-« Formally documented response plan by the mstatlatron sprll team and/or off- a

- base contractors to contain, collect, and dispose of dxscharged foam.

- - __,Drrect release 10 a. government-operated sanitary. or industrial waste'"j_.' _
. treatment facmty lf the foam-water solutlon rs Iess than 50 parts per mrlhon._ R

of the plant influent.

e In geographrc regions where there is little or no open water streams or .

~wetlands, -and no high-ground water table, so}ar evaporatron rs -an
appropnate disposal method. ’

. Atch 1
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nv ntlonal hydrants not: hrgher than 0. 7 meter (2 5 feet)_, BT
in. the pavement are not’.v__*'j L

. A1--1-2.4.4. Frre hydrants wrlt be supphed from the- domestrc (potable) water system , o
“Install water . . - -

| ¢ 'Testing discharges of any systems -discussed .in . this ETL (test o
- headers/connections are required on all hew foam-water systems: allowmg .
controlled drscharge into a tank or other portable collection device, so no . .
In_ geographrc regrons S

expanded foam,;%-'_ @

L _,,_,-.,;v;,,«Catastrophrc events, such as-actual fires. ' Foam. drscharge assocrated wrth: o
-~ afire'iSnot a most probable worst case” event A fire in'a hangar isa. .. .
-catastrophic event.- -Designing a containmeént system for a catastrephrc"-.”
..cevent is, lmpractrcal due to. the number of - assocrated vanables and the,. S

ELM179
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. Where mowed lawns cover fire departmen ‘access’

. L A1 2. 2'1 2, Use door track heaters in areas subj
. snow and ice from lmpedlng operatron of hangar doors,

. the facrhty for operatron of the doors f

c nsult wrth.‘ HQ USAF/ILEV and or MAJCOM/ (

; |mpd$ed loads of fire appa, us,

lrmrts of th "supportmg surface Fr‘ '

- A1.2 2. 2 Personnel doors satrsfyrng requrrements of the ere Safety Code Industnal -

Occupanczes chapter Spe al” Provisions for" Alrcraﬂ Servrcrng Hangars section

. (NFPA 101, Life’ Safefy Code), will provrde adequate access xnto the hangar for normal o

structural fi reﬁghtlng operatrons

O A13. .Frre Suppressro'n Sys.,tems.":’-'

Atch 1
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.F or addrtronal gmdance or rnformatron on foam S

S , - Buitable accéss surfaces:rnciudé-ramps arrcraﬁ arkmg"aprons‘-( e
C _automotlve- parklng areas and ﬁre apparatus access roads P -

AT mohve parkrng areas: used for fire ire de;bartment a0cess"“must rnclude at” L
_.._least one arsle 5.4 meters (18 feet) wrde with adequate turmng radrus for f re’""-"" S
. depart' ent apparatus. ;

l
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. :A1 3 1 Generat Requrrements

protection-must be. desrgned for the' occupancy hazard present in accordance with. this

- CETL,. M!L—HDBK—1OOBC NFPA 33, and the foilowrng NFPA. standards _(if- there isa.
- - conflict between thrs ETL and any provrsrons of an NFPA standard or code thrs ETL wrll K

- '-_takepre

' }'Ins Ilatron-_. of Sprmkler Systems o L
.NFPA 30, Flammable.and Combustible Liquids Code

Combustrble quwds

,low-level hlgh-expansron foam system

maintenance or servicing operations with conventronal wet-pipe sprinkler systems
' designed for Extra Hazard Group -1 occupancy (12 0 Ipm/m? over 270 square meters
- [0:3 gpm/ft® over 3000 square feet]) : . L

A13.1. 1 4, Protect NFPA Group in hangars used exclusrvely for small arrcraft (T -3 T-
- S-1(

41, TG-3, TG4, TG«‘
. conventronat wet~prpe oF. dry-
: occupancy (12Ipmlm over

'A1 3.1. 2 Manuat Foam—Wat

: extenor hose statrons or f re h connectrons

: A1 3.1.3.. Frre Department Connectrons Do not provrde t” ire department connectrons B

on foam-water Systems

| .'A1 3.1.4. Stramers Provrde basket—type strarners upstream of risers on all foam-water’ :

: systems

N

A1.3.1.5. Test Header Provide a test header for all overhead and low-level nozzle. .
foam-water systems 'Locate the header. inside the aircraft servicing area as near as - - -

- practicable to an outside door. Configure the test header to permit each proportro_ner o

. Atch 1
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' -A1.3.1.1. _Apphcable Desrgn Standards and Cnterra Provrde automatrc spnnkterr‘l,.
protectiori.in all areas of aircrait. facrlrtres rnctudrng shop and admrnlstratlon Sprinkler

"NFPA 34 Standard for Dlppmg and Coatrng Processes Usmg Flammable or:j-: o

‘A1.3.1.1.2. Protect afeas’ ueed for fueled aircraft wrth a conventronal wet—prpe sprrnkler
. system (8.0 lpm/m? over 465 square meters [0 2 gpm/ft2 over 5000 square feet]) and a L

: A1.3.1.1.3. Protect dedtcated"' smgle—arrcraft facilities used exctusrvely for non-. o
destriicive inspection (NDI)-(6.g., x-raying) of fueled or unfueled aireraft with rio aifcraft .. . .

ter Frre Hose Stations. Do not provrde rntenor or-

ELM179§
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“ be mdrvndually tested Each test header must ha_ve at least four valved 2.5:inch (no -
. equal metnc sta ‘dard) hose ﬁttmgs ‘ ' : ' '

End:fplpmg systems mcludmg plplng m'-'f'. ‘
_:nstallatlen of anate Flre Service"

..A.1.3.1.6.1. Provnde ductlle |ron Plpe or other Plpe (hlgh-denslty pO'Yethylene or""» L
filament-wound Afiberglass) listed by U_. AUAES e L

Laboratones (UL) Or ‘apprt
| Factory Mutual for buned f ail undergrbund USES .

A1 .3.1.6.2. Do not mstalI any piping under hangar/facmty ﬂoor slabs I} prpmg must be . .
located below the: floor line, -use: concrete. trenching with open steel grating. Provide . -
drams to ¢ sa wer from ny trenches. Do hot install any piping; including the firg
: \ ervice. nt‘h nceinto the b ‘that allows"pressurization of the
slab. mn‘mze prpmg. - paved’ operattonal surfaces (taXnNays’jx'ﬁ"-”'*

- and aircraft parkmg) , _ v "
A1 3,.1?.6 3.',hStze»-underground mams to ensure th ] maxnmumﬂgw Vel__ccity',qces_ n__et-{ 3

__ ,A1.3.1.6.4. Use ﬂanged or welded ﬁttlngs (F»gures A1 and A2) to transmon the fire ' -
protectlion water: fvice. entrance from horizontal to vertlcal as.it enters the. burld:ng Do C
not_use. gaske mpress;on fi ttmgs (mcludlng lockmg type) or’ ﬂange fi ttmgs with T )
setscrews. .. R T T T A - o

: PROTECTION | ~exremicniva;  FIREPROTECTION: _ -|..- MNGAREXER,ORWM R
FIREPROTECTION = | HANGAR EXTERIOR WALL - \ : :
EQUIPMENT ROOM | EQUIPMENT ROOM -

ALL‘Y\IELDED OR FMNGED- | ALwELDED OR FLANGED

, CONNECﬂONS

T\ mesneo GRADE

. h HANGARFOUNDATION ._.- . o o HANGARFOUNDA‘I'ION |
Flgure A1 Water Supply Plpe Entry o Frgure A2 Water Supply Pxpe Entry

A1.3.1.6.5.. Provide “corrosion protection” on underground fire mains in the sarne -
manner as required for domestncWater and other buried plptng atthe Iocatron Coe

A1.3.1.6.6. : Do not mstall p:pmg carrymg foam concentrate or foam-water sofutron

underground : ‘“T”'» . . T. . : :'r o ..; : . ;- A "‘: .‘-A f:;>)

Atch 1
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et A1, 3 1 7 Backﬂow Preventlon lnstall backﬂo :preventron devrces at connectrons te.y-- :
\) . .domestic water dlstnbutron systems Backﬂow pre vention is. not. required: i 'dedrcatedl SN
non- potable water: drstrrbutren systems Va!ves that are- part of a. backﬂow:preventlonl '
assembly will be the mdrcattng type and. wrll be supervrsed Omit post indicator valves S
when-backflow preventers are-located. outside.". Locate backﬂow preventers |n5|de the;;_ e
',protected bunldrngs when. freeze protectren is requir

tracmgs {0 provide. freeze protectron ‘however. i

. “provide adequate freeze protection, the back

.. (see AFI 32-1066 Plumblng Systems

' preventer may be lecate outsid

~A1,.3.1.7.1. Connectrons between potable water systems and systems entammg IR
- chemical fi ire. suppressron agents .or addltlves wrll use reduced-pressur backflow
preventers . S e e Y e

: '_A1.3.1.7.2. Connectrons between potable water systems and systemsu,hat do. not .
- "contain chemicals (e.g., wet pipe systems) will. use double-check valve - assemblres,
unless otherwise required by local health and or water authontres - '

-A1.3.1.7.3. install backﬂow preventron on the dtscharge srde of pumps supphed drrectly'_ L
from domestrc water Systems S o ot

At 3 1 8 Intenor Ptprng Systems

A134, 8 1. Limit maximum ﬂow velocrty in‘inter'iertfacil"rty_ pibi'ngi-to'ﬁ.:_fmet_ers persecend IR
(20 feet persecond) orless. . R T U S

- A13. 1 8. 2 For water systems, .use. standard-welght plpe conformmg to ASTM A795‘ S -
" .- Standard Specrﬁcatron for Black and Hot-DIpped Zinc-Coated (Galvanized). Welded and. e
. Seamless Steel Pipe for Fire Protectlon Use, or ASTM A53, Standard Specifi catzon for o
'Plpe Steel Black andHot-Dlpped ch—Coated Welded and Seamless AR

' -'-Av1.3.1..8.3. For feam-water systerns use one of the fol!owmg R =
' Standard—welght pipe conforming to ASTM A795 (exceptton do not use A
~ galvanized pipe) or ASTM A53. e
- Filament:wound. fiberglass . pipe conformmg to” ASTM D2096, Standard SR
“Specification for Filament-Wound. “Flberglass (GIass-Frber-Remforced
Thennosettlng-Resm) Plpe desrgnatlon code “RTRP-11 FF—3121 ? )

Note . Fltament—wound t‘berglass pipe must be lnstalled in accordance wrth_"'_ SR
ASME/ANSI B31.3-1996, Process Plprng - : i

_A1.3.1.8.4. Use threaded flanged, or grooved fi ttmgs Do not use ﬁttlngs whtch couple :
plain-end pipe. Do not use welded spnnkter fi ttlngs or outlets for foam-water solutuon ’

Atch 1.
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. A1.3.1.85. Paint all exposed -i_ntefior pipihg_ (color will be the same as the walls and or
| ~ceiling, ¢ ’ "

-millimeters (2 inches) in nominal ‘size. The following legends are reqoi

A13:2, Automatic Sprinkier System.

. paragraph A1.54, pertaining-to building temperature supervision, ‘when the 99.6%:dry . -
~ bulb temperature is less than 0.5 °C (33 °F) (per AFH[l} 32-1163). -~ 7 -

- A13.22.°F
. Switchgs | zather:t-ha
| -A1.3.2.3." Provide a’pressurs ‘ . ,
|~ devices typically are available in standard tnm pgékages in the range of 1.2 to 1.3 MPa_ R
| 4175 to 185 psi). Discharge from thesé’ devices ‘will be directed to Sanitary waste ¢ ° o
| A1324 When miltiple systems aré required in an aircraft sefvicing aréa, all overhead
’ systerris wmcoveressenhailyequalﬂoor a;rgés'-f‘{-;_;:--,_,, . -
| A1.3.25. Provide upright quick-response sprinkiers at the rocf or ceiling level with
temperature ratings of 79.4 °C (175 °F). -In"areas where extremely high temperatures | .
~ temperature ratings of 83.3 °C (200-°F) may be used.

CA13.26. Provide a. surge arrester >(é'xpansidr_1- ‘tank} ‘of not less than . 38-liter

FUEL SYSTEMS MAINTENANCE DCCKS ELMl79f

or & complementing color): Do not paint exposed interior fire protegtion piping .

Sedpiping in the fire protection equipment room'and mechanical toonis may - |
painted. - ess steel piping may be cleaned and-eft unpainted: - L T

exposed interor piping, -at 8-m
labels conforming to ASME/ANSE
-Systems, indicating the type of fluid
"o spiinkler system brafich linés ‘and ‘pi
féd:;ﬂif ’ S
FIRE PROTECTION WATER - Uséd on dedicated potable and. non-potable” -

Lt

 FOAM CONCENTRATE - Uséd on high“expansion foam cornéshtrate ling

* . FIRE SPRINKLER or-SPRINKLER FIRE - Used on standard water-only - :
- sprinklersystems. - . R :
“"HIGH EXPANSION FOAM - ‘Used” on’ lines. spplying ‘low-ievel “high? f
“expansion feam generators. © . T

¥
:
|
,

A1.3.2:4. Use al\)\(etip_i_p‘é automatic sprinkler systé;m in all heated areds of 'th‘_e: h‘é‘ﬁbérsf'- L

other than the aircraft servicing area. Use a wet-pipe automatic sprinkler system in the.
aircraft servicing area in geographic locations having a 99.6% dry bulb temperature
greater than -17.7 °C (0 °F) (per AFH[I] 32-1163, Engineering Weather Datz), See

L R

 provided:with fiser cheok-valves and vane-type water flow "
n eheck valves and associated trim. .- IR T

uré relief tiimi ‘device"above. the riser check valve. . Thése AR

normally. occur, upright quick-response sprinklers at ‘the roof or ceiling level” with:

(10-gallon) capacity for each separate wet pipe riser above the riser check valve.

Atch 1 S e

e e o S APPENDIX 12 Page 18 : K : :

.




|

NEW FUEL SYSTEMS MAINTENANCE DOCKS FLM179
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" -'Tanks must be trsted/approved as’ a surge arrester wrth a rated work" . ‘.-_.,pressu,rve., of. not
“less than 1895 kPa (275 psr) ‘ : SRS

. A1.3.27. Connect all drams to an appropnately srzed'samtary dram

A1 3. 2.8, Use a pre-actron automatrc sprmkter,_.system actlvated b a. roof—
~ ».level th' rmal'.;'detectron system .as eSCnbed n
. ea.in.ge locations hav
17 7 °C (0- F)"'(per AFH[I]:32 1163)

|- multrple pre-actron rlsers beiow the rlser lndl ; . o - T
g Ilstedlapproved asa surge arrester’ wrth a rated'workrng Ppressure of not less than 1895 S
.- kPa (275 psi). . T _ , L

A1.3.3. Low-Level High-Expansion Foam Systems Low-level hlgh-expansmn foam -
systems are desrgned in. accordance wrth NFPA 11A Stand rd for
’ Expansron Foam Sysfems S o

A1 3.3.1. lnstallatron Locate Iow-tevel ‘hrgh—expansmn foam generators 50 that foam
discharge- falls close to, but net. directly. on the-arrc_. fl fuselage
dlscharge ffoam must" otect the. _und' ralre i

A1.3.3, 2 Pertormance Performance is greatIy affected by: the physrcal shape of the- g
aircraft ser icing area and the pIacement of the generators. Low-level. hi T

" foam systems must cover 20 peroent of the aircraft silhouette area. projec
floor i in one minute or Iess -The area under engmes extendmg beyond the wing: edge, TR

* and under rear elevators does ot have to be considered in. the. aircraft's srlhouettef' B

- area. Low—level htgh—expanslon foam systems must cover. the arrcraft servicing area .. " .

- and adjacent accessrble areas to.a depth of one meter (3 2 feet) in four minutes or less. U
‘These are performance requirements and farlure to- achieve these durrng acceptanceg.i B
“testing will mdncate a demgn farlure ' SR :

. Atch1 -~
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- Tanks must be lrst‘ed/approved as & surge arrester with & rated We mg pressire of not "
* less than 1895 kPa (275 psi), s TSI

.'A1 3.2, 8 Use a pre-actlon '
Jevel thermal- detectronﬂ ys descnbed in para' ap
“servicing area in: geographlcff cations’ havmg a 99 6%
17 7 °C (0 °F) (per AFHII] 32- 1163) -

- A13:28.4.7 Provrde extemany’”‘"“"*: T
without’ use “of specrai tools)
-systems. Maxrmum valve size is 150 mrlhmeters (6'.rnches.)

o ;A1.3.2.8.2. Do not provrde supervrsory air on pre—actron spnnkler systems
1 'servrcmg areas. _ _

“'A1.3.2.8.3. Provrdeasurg“_" tester (Sxpansion tank
for each_se "

‘ iter (2.5-gall )
muttlple pre-actron nsers below the rlser mdrcatmg valves on t r.Ta
listet/approved as a surge arrester wrth a rated worklng pressure of not less th’

" kPa (275 psi).

A1 3 3 Low-Level Hrgh Expansron Foam Systems Low-level hlgh-“ "'S|o""’__fo' m U
f systems are desrgned in accordance wrth NFPA' 11A Standard for Med/um a. d Hig
Expansron Foam Systems ‘ .

A1.3.3:1. - lnstallat;on Locate low-level hrgh-expensron foam generators $6 that 15
drscharge falls close to, but not drrecﬂy on, the arrcraﬂ fUSelage ‘wing:
drscharge of foam must protect the underarrcraft and-underw

"-to the remalnmg ‘hangar floor area:’ Low-level hrgh-expansron f - genera'
desrgned to use. either outside or msrde air.” S e o

AT, 3 3. 2 Performance Performance is greatly affected by the physrcal sf L

-~ aircraft’ servrcrng area and the placement of the generators Low—level hlgh-e nsron_'_ P,
foam systems must cover 90.percent of the aircraft silhouette drea. pro;ected on the Co B
“floor in one minute or less. ‘The area under éngines extendmg beyond the wing'edge” '
and under rear elevators does not’ have to be ‘considered in the aircraft’'s srthouette,fj o
area. - Low:level high-expansion foam systems must cover the aircraft servicing area = =
and adjacent accessible areas to a depth of one. meter (3.2 feet) in four minutés or less. h
These are performance requiremenits and failure’ to achreve these dunng acceptance
testing wnll indicate a design failure: ' B -’

Atch 1
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._A1 3.3, 3 Rate_of%Dzscharge The mmlmum rate of drscharge OF. total generator

N capacrty will be calculated in accordance with NFPA 11A however, it will never be !ess o

~ -than 0.8 m°min/m? (2.6 ﬁ3mmlft2) Applroatron rates in the range of 0.8 to' 1 2 m mm/m :
(2 6 to .4 ﬂsmmlﬂz) are required.to meet.the performar)ce requarements

: aragrapl A1"332)-
which is greater than the 0. 6-meter (Z-foot) mmrmum foam ‘
| 'depth over the hazard requured in NFPA 11A e

TI= Submergence tlme in mmutes : 4 (see paragraph,A'[ 3 3 2) » e
s =R m)v_‘determrned' by the

R ?.ﬁ;”,:"':spnnklers expected to 5bef ate. rn'L'lmm (me)

Cy= Compensatron for normal foam shnnkage 1.15. Thls is an. emprncal factor-_ L5
: based on average reductron in foam quantrty from solutlon dramage ﬁre wemng LT
of surfaces and absorbency of stock. - o

C, = Compensatlon for loss of foam due to Ieakage around doors and WlndOWS )
. and through -unclosable ' openings determined by the design engineer -after.

. Atch1
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A1 3. 3 4 Concentrate and Water SUpply. Concentrate” and '_
contrnuoue operation of the system to generate four times: the ‘subm
' but for not' less” than 15 minutes. N6 ‘additional oar
: submergence volume beyond 15 mrnutes Do not™ pro
concentrate suppty : '

A1 3 3 5. Power Supply Low-level hrgh—expansron foam generators may be elther'_ R
- hydraulically (water) or electrically powered. Electncally powered Tow-level: T
high-expansion foam generators should be 'si shead of th isconnec
| -and do not require a secondary power s
relrabrhty requrrements in paragraph A‘i,4 3

-1 A3 3 6. Actrvatron The followrng wrll actlvate the low-level- c"hrgh-expansron foam

~ systems:.

) * "Manual foam actrvatron statrons located at marn exnts from aircraft servrcrng
area. . :

o '-'-’[Waterflow srgnal in overhea ""spnnkl'"

. _Roof- or cerlrng-level heat dete On ’syst

systems (if rnstalied) " DR

AT 3 4. Foam Proportromng Systems

AL34.4. ‘ Lrstmg Al components - v ,
- subsystern must be’ specrﬁcally hsted/approved for their i ded ,se -2 nati Co
recognized testing organization whose hstmg/approva! process “incl udes ollow-up BRI
factory |n3pect|ons to ensure that products comply wrth the llstrng/approval condrtron ’

-A1,3.4.2, Hrgh Expansron Concentrate Use only hrgh-expansron foam (HI Ex"’)_..' S
concentrate lrsted/approved for use wrth the foam generators rnstalled ' - ;

A1.3. 43 Location; For hrgh-expani on, foam rde.rndependent concentrate' g
) storage and ‘proportioning’ systems for each ai ra ~facility. Locate foam )
concentrate _storage, foam proportronrng, foam | rnjectron, ‘and system risers in a -
- dedicated fire protectron equrpment room rsolated from the aifcraft servicing area by .
constructron rated for at least one hour. Thes& room 3 st’have dlrect exterior access.

A1.3.4.3.1. The foam equrpment room wrll be large enough to accommodate all”
required equipment. Al equipment will .be fully accessrble for rnspectron testlng,
marntenance and removal/replacement without- the removat of any other equrpment

Atch 1
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C ‘_A1.3.4.3.2.‘ lf any equrpment .and or valves requnrlng access for mamtenance penodrc ‘
- testing, or ré-servicing are _ted more than (8 feet) above the. floor,
- provide an open steel grate ‘mezzanine, with a permanent Jadder, at that equipment
~ level. All platforms .and. ladders must_»be m compllance wrth Occup_atlon_al Safety &. .
' ‘Health ‘dmlmstr' , n'(OSHA) req rements. © T T

4 PerPO rtlonlng'.- .

. -cor - systems. Do not use ILBP' proportioniers on’ bladder "”systems ILBP'.—-.“-
T '_.proportloners must be factory ‘assembled and tested by the manufacturer and ‘the
entire ILBP proportloner assembly must be hsted/approved by a. recognlzed laboratory -
- Disassembly, reassembty, -and-. or modlﬁcatron by the lnstalhng contractor will be' K
prohrbrted : S 2

-.T?‘Use pressure p oporhoners for' all bladder systems e

- T A1.34.5. Control Valve. Provrde water—powered ball. valve_s as_ _foam concentrate -
- . control valves:- The valve must be operated by connection to-the alarm line of the
'automatlc water con__t_rol valve» or alarm valve Provnde a retard chamber in. the line to

"am_ concentrate B

T ‘ 10¢ ge:
or ﬁberglass constructron and llstedlapproved for the stora ' o
pproved for the '

Pressure tanks for bladder tank systems must be steel and'
_, storage of foam concentrate : :

. A1.3.4.7.1. vDo not provrde back-up supply of foam concentrate in the facrhty erther as
- a connected reserve or bulk reServe o , R S

_ A1.3.4.7.2. Provrde clear space at one end of a horrzontal bladder tank at. Ieast equalv
~ to the length of the tarnk, to permit- bladder replacement Doors to the outside or
’ adjacent open space atthe end of the tank are an acceptable alternatlve Prowde clear |

~ Atch 1
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- A1.3:4.8° Fo; te pipe must satisfy. the following.
_‘cﬂnaﬁa;“‘ . . . »_.' . : . s v,:.‘”w ‘:_ 5  ,‘__,”M. SRR r:} _ :
s Grooved, welded; or flanged stainless steel.. . . - it v e e
= Fiament-wound fiberglass conforming to ASTM D2998, desighation code -

‘R 121" installed In accordance with ASME/ANS| B31.3-1996, -~

- A135.1.4. Locate all FSCPs in the fire protection equipment room, in a clogy
environment having temperatur: lty .control,. in accordance with the upits: -

listing/approval.

B S O S

.. A13 1. All FSCPs must have TVSS on all fire alarm reuits entering.and leaving. . -
the facility, including, but not limited to, the power supply circuits to the FSCP, circuits ..
interfacing with fire pumping stations outside. the facility, and circuits interfacing with the " -

. fire"alarm receiving station (e.g., communication circuits, antenna systems). - .

iy
rdance
ionally recognized testing.lab
. 0 degrees) of less than = . V. alternating: curren G
- legs. The TVSS will provide independent, distinct: and dedicated circuitry for each _
_protection mode (i.e., line-to-line, Hine-to-neutral,. line-to-ground, . neutraktos : :;

A1.3.5.1.2.3. Data, Signal, and Control Wire TVSS Devices. The TVSS devices must _
be designed by.the same manufacturer as the ac_power, TVSS. devices to ensure ;..
overall compatibility -and system reliability. - The TVSS manufacturer will provide the -
TVSS. devices based on evaluation of - individual system  parameters, - including:
tonductor size and length,, number of conductors, shield type, peak current and voltage;
signal type,” signal baud -rate, frequency bandwidth, maximum attenuation, maximum:

Atch 1
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- _‘standifhg-W'ay_e 'r_a-tio;,. and.maXimum'réﬂéctEOn coefficient. TVSS device circuitry must be -
+fully encapsulated for protection of the circuitry and to provide Ionger___life expectancy.

. area: _Thé. F'S_Cl?ﬁmu_st, be fully coi‘hpatible’ with the base fire alarm receiving system-'
.+ Without field modifications to any system hardware or software.. .- .

'A1.3.5:1.3. Provide an FSCP for al‘lA'S_uppression_ and: detection fuﬁctions-i_h the a_ircraﬁ

Al 35132Thes cgﬁé;z'r:;ufmb,e,;.-iof_agla_,. ,
- be ‘transmitted .must. be " defined’ in’ the -

.\\\ s

Atch 1~
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N ;v "'other functxons;iof the pa '

o ane ersrde of the roof ot the arrcraft ;servrcm

‘A.. 3 5; 1 4 Control panels actrvatmg deluge pre-actron or nozzle systems must be
' lrstedlapproved as releasing panels. Al releasing panels must be -specifi cally-'
~ listed/approved for.use with-the-automatic water ‘control valves/solenoid release valves: -
fspecn’ ed for the ﬁre suppressron system. Provide a switch: within the lockable contr
' vpahet to disable’ the releasmg functions of- the panel’ whrle leavm ' ll}detectron :

of .th ,followrng automatrc ﬁre detecnron

: detector havmg a temperature ratln »betwe

detectors’ listed: :spacing, whichever is less: L
errmstor ( e—type electncal conductlvrty) fire detector. h- vrng‘ 3

f 768:°C (170" °F).- " Maximum’ $pacing
, - _ meters (30 feet) The: manufacturer must’ venfy the L
o detector response settrng by an approved test method after mstallatlon On.

- .steeply sloped .or icurved roofs thermrstor detectors - must be mstalled

\perpendlcular to the slope or arc (along the axrs of the curve) g

by the fire detectron system must correSpon ’wrth

tem bound: by draft curtains. - The actrvatron of any he
one will rmmedrately : .

o." Send start srgnal to.the fire pumping: system (rf any)

Actrvate all fow-level- fuel sprll ﬁre sUpPressron systems in the arrcratt -

- servicing area of fire ori

Actuate the approprrat suppressron system valves (e g pre-actlon valves ‘

- . foam. concentrate valves) © for{ the ﬂoor area covered by the detection
- system.. | . BRI P

e . Activate the ! fac

;' -annunciation sig

" Fransmit a fir

O ffire; department

.+ department .w

;':recervrng equr

evacuatlo alarrn system and the foarn system -
e: t“ ite alan‘n cor‘nmumcatrons center

ocally determined” based on: the current fire alarm
and planned upgrades N

A1 3.5. 3 Optronal Low-Levv Optlcal Flre Detectors The MAJCOM may establzsh an.
additional requrrement for low—lev"e’l'optlcal detectron

Atch 1.

APPENDIX 12 Page 28

ratlonal Actrvatron of thrs swrtch wrll transmrt a trouble

tems at the»;:f o

; "C (170 °F) Maxrmum spacing between detectors S .. -

number'an type of srgnals transmrtted to the fire ..
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 A1:3.5.3.1. Connect- low-level optical fite detectors to the FSCP. Arrange for alam . |

\ - _notification .only; do not.use: optrcal detectron systems to- actrvate any f' Ire: suppressron, .. B
o ‘system. . . . _ A

' | A1 3. 5 3 2., Use one. of the followrng types of detectors ORI

'A1»3-5-3.2.1. . Combrnatron or dual‘spectrum ultravroletf nfrared (UV/lR)‘ type Optlcal; s
detectors lrsted/appro' ‘ J_be a _natlonally recogmz' .

_seconds

‘A1.3.5.3.2.2. Multi-spectrum opttcal detectors complyrng wrth the NAVFACE'
- guide specification. The detectors must be lrsted/approved by-a: natlonal [ Fec
‘laboratory and-the- manufacturer must. provide a copy of the test report prepared
~ nationally recognized laboratory certlfylng the lrsted/approved un'
' NAVFACENGCOM gurde specrt’ catron requrrements :

g .by é'ifnifytﬁ
iy meets thej. R

A1.3.5, 3 3. Install a suft” crent number of optrcal detectors suc hat a re‘ at any
position under an aircraft wnll be wrthln the range and cone-of-vrsaon of at least one
optical detector R _ .

'A1.3.5.3.4. ‘Mount. optlcal detectors approxrmately 3 meters. above the hangar ﬂoor
level, however, specifics. of each design: must take into account facility construction,
aireraft confi guratlon and. posmomng, fixed . and mobile - ‘equipment  within : the. alrcraft_ '

. servicing area, and all other relevant factors. Do’ not mount optrcal detectors |n
- inaccessible locations such as under roofs or on roof trusses -

A1.3.5.3.5. Optlcal detectors wrll be of a latchrng desrgn Frre detectlon b' a
detector wrll rmmedtately T Cin e
.Activate the facrl:ty ﬁre evacuatron alan’n system , e L
‘- Transmit a fire alarm signal to the fire department The number and type of o
signals fransmitted to the. fire- department will: be locally determlned based R
..on the current f ire. alarm recelvmg equrpment R Tt .

A1.3. 5 4 Water Flow Detectlng De\nces Provrde water ﬂow detectmg dewces on all.
fire protection risers with a built-in- adjustable retard (not less than 0 to 90 seconds) on
all sprinkler. systems Water flow will cause the FSCP to: i
 Activate the low-level hrgh—expansron fire suppressron systems T
« Activate the facrllty fire evacuation alarm system and the foam system _
- . annunciation signal.. . o
-o  Transmit a fire alarm signal to the ﬁre department The number and type of _
" signals transmitted to the fire. department will be locally determrned based o
onthe current fire alarm receiving equrpment :

- Atch 1.
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~A1.3.5.5. - Manual Foam Dischérge Stations for- Low-Level. High-Expansion" Fin
',Suppressron Systems o S R c e R

 A1.3551, Provide manual foam drscharge statlons rnsrde the aircraft servrcrng area at
. exrts to actuate the low-level hrgh-expansron f ire suppressron systems :

AT 3,5 5.2: Manual foam drscharge statrons mu be 'ellow an'
- fromithe manual fire alar’ stations; ‘and- will have ctive at ez
| - stating” *Starf "FOAM System”. i -red - lettenng”" -'not less than 76 il
- (3 rnches) hrgh (o1 3 ayellow or lrme-yellow background B

R ‘ — ...,_..,Re?’_L_?iier_ﬁ__
.' Start EOAM SYStemA—,f.,:f._ e T

© ' Manualfoan discharge staion

\ t

Distinctive yellow sign

f

<
n

| ————Tamper cover

. "“Figure AS. Manual Foam Discharge Station, TamperCoverandSrgnage

tamper cover-that must be litted prior-to actuatmg ‘the ‘station. Any’ colored portro'
- the tamper covers must be yellow and -any lettering on the cover must be “FOAM "
words "ﬁre or “ﬁre alarm wrll not appear on the cover S ,

o A1.3.5.5.4. Actuatron of any manua! foam dlscharge statrons wrlt cause the FSCP to
' | - ‘s Activate foam discharge through the- low level hrgh—expansron generators _
o = Activate the facrlrty ﬁre evacuatron alarm and the foam system annuncratron o
- signal, - i

7o Transmit a ﬁre alarm srgnal fo the fire department The number and type of
' signals transmitted to the fire: department wrll be locally determrned based S
on the current fire alarm recervmg equrpment :

- A1, 3 5 6. Foam System Srgnals Provrde blue vrsual alan'n srgnals (strobes or rotatmg -
E 'beacons) within the aircraft servicing area to.indicate foam system activation: When the
base has adopted a standard audio-visual-signal for foam system actrvatron the signals
in the facility will comply fully with that base. standard T

Atch 1
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| A14Frre ProtectnonSystemWaterSupply

A4, 1. Requrrement Use the ase domestic water system,for hangar ﬁre protectron
systems whenever adequate capacsty (ﬂow rate and pressure) is avarlable} The A-Eis -~ Lo
N responisible’ for testing and determ _g‘ the capabrlrty of tﬁé--exrstrng "systems and." R
rntegratrng those systems w  th / ' _

A1422. Use'm single water storage' system when practtcat for mult ‘a
- ‘ facrhttes Limit water. supply distribution mains from a fire pump. sta’aon to less: than,4v_ 0
S meters {1500 feet). As an exceptlon the MAJCOM FPE may approve a greater length-_' _
" | when justified by specifi¢’ physical ‘situations.  Such longer syst' ms are" Subject.to, " .
hydraulic surge (water hammer). = Surge suppressron must be: provrded at’ each end,'
' pomt of the system and at the pump statron - S

sired he'prprng cenﬁgur
to be supphed by both reservorrs ' and either of the reservoirs.
' servrce B

A1 4 2 4, Provrde each tank wrth
each transmtttrng back to the: fire
- with a' 90% dry b_ulb tempera _
protection.

o A1 .4.2.5‘. "'Provtde"an"ext\erna'll“Visual‘w'ajtér:l'evelf gauge en eaCh’ tank
A1 4 2.6. Provrde automatnc ref ] from the base water drstnbutton system ’

l A1 4. 3 Frre Protectron Water and Foam Pump Systems

, Atch 1 _
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. A1 4.3.5, lert the maxrmurn rated pUmp3|ze t09463m3pm(9463lpm) (25009Pm)at
852 kPa (8 5 bar) (125 psj) SRRSO _. i

A1 438, Ensure the pumprng system will have capacrty i meet the: makximum. demand

A1.4.3. 7. ] Provrde pressu‘_ -z

Standard for the Installation of Statlonary F/re Pumps for Flre Prote
water. pumprng'statron for,multlple arrcraft faiciliti he prac;tr_c_;_a[w_

le;.'power source. Use dual .power $
available sel.

ils"to meet the reliable standard and ‘dual- power sources are
(For pump systems with one primary and one redundant pump, proV' e
one dresel if the electrical servrce_farls 10 meet.the - ard

ources:when.a. single

the relrablhty of the exrstrng power sources A pow - source - i
when’ the followmg are not exceeded: o L SR
‘ » Forced downtrme excluding scheduled reparrs 8 consecutrve hours 'for any '
.one incident over. the prevrous 3 years S e
24 cumulatrve hours of dow time. during th

A1. 4.3.4.. Use soft start” or vanable frequency pump controllers when. electnc-dnven '
pumps are rnstalled 3 S B G Fo :

when the largest capacrty pump is’ out of servrc:e

; mtenance pumps ockey pumps?) ita mal..
operating- pressure on the system and to. .compensate for. normal. system leak age. See” 7

"NFPA 20 for jockey- pump flow. requrrements Thejockey pump's rated pressur must. . |
be suffi cient for the startup and’ shutdown pressures- specified in:NFPA 20. Set. jockey'_' o _
‘pump..controllers to ‘automatically start and  stop..in. _-accordance_,.wth _.NFPA 20,5
- paragraph A-11-2.6. Provide run timers to ensuré that th jockey.pui .operate for - .

. at least. the. mlnrmum trme recommended by the 2F-

. motor

A1.4.3. 8 Arrange multxple-pump mstallatrons for sequentral startrng at 10-second

intervals until the operating pumps mamtarn the requrred pressure The startlng'

sequence wrll begin automatically as follows: -
" Pump start’ signal transmitted from the foam system control panel in the
protected facrlrty : : :
e Dropin system water pressure in accordance wrth NFPA 20

Atch 1
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Y-A.1 .4.3.9. _Provrde connectron through the rnstallatron fire reporting system to notrfy the
i re’depar_tment of pump runnmg srgnals pump system trouble; tamper and. supervrsory

| - sign fp‘rovrde -by the pump controllers Pump runmng srgnals will be. transmltted as a
y "f ire” srgnal - : ‘

stopprng an__ : valve ‘Opemng
C: evrces ‘a )sorb - pressure surges- into a-
"r_etumfthe absorbed water volume to the

, lity Fire Detectlon and Alarm System. D ol cil 1
‘ alarm systems in accordance wrth NFPA 72 and the followrng cntena .-

A1.5. 1 Frre Alarm’ Control Panel (FACP)

: FACPSs’ will ‘hav TVSS_ on all fire. alarm crrcurts entenng and lgay
- facility, ng, “but not '
_interfacing with fire pumprng stations outsrde the facrllty and crrcurts mterfacrng with the
. fire alarrn.::recervmg statton {e. g, TV
‘ devrces '

of paragraph A‘l ‘3 5 1 2

_A1 5.1:3. ;':j_Provrde a single FACP for all'detectronfalarm functrons in the facility. that are

. not part of the foam-water fire-suppression system. The FACP must be fully compatrble
S with the base fire alarm’ recervmg system withotit fi eld modifications to any system
- hardware or soﬁware ' : : .

- A1.5. 1.4. Separate fire alarm transmrtterslrecervers are perrnrtted when they are fully
- _compatible with the FACP and the base fre alarm recervrng system wrthout f'eld
o modrﬁcatrons to the FACP _

- A1, 5.1.5. The specific number of alarm signals to be transrmtted wrll be deﬁned in the
system matnx (Frgure A5). : : ,

A1.5.2.. Manual Fire Alarm Stations (Pull Stations).

. Atch1.
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ﬁre detectron and e

Locate all _FACPs rnfk avb_ cleaz' | en_.‘ronment wrth tempe‘r:ature{,_a dhu drty |

to, the’ power -supply’ circuits to. the ’FA 9 S L
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addrtronal pult}statlons when 5 q»'irre y NEPA 101

A1, 522 Ensure all manual alarm actrvatlon stations are ide ic
facrhty -"j‘lf»‘ et de'’s

~ (red, white), th&'d
' a]arm must be drstlrf“ 'fve i

- A15.4. Temperature Monrtonng System

A1 5 4.1, Provrde a system of temperature sensors for the arrcraft servrcrng are ‘ n al!;
geographrc aréas’ haan a 99:6%- dry bulb’ temperature less than' '
wet-pipe sprinkler systems are present.’ The temperature sensors e loc
same level as the spnnkler prplng and spaced -not more than 60 meters (.
Provrde thrs t_e pé iitofir nfi

Atch 1
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| A1.6. Design and Construction Management. EERE

A1.6.1. AE Quaificatio

] _ ' th »,desngn is
‘ _esxgn -ag_e OFan cutSide A—E f rm) use a qualifi ed‘FPE
' expenenced in the design: of aircraft :hangars, - for the ‘des ' ’

| systems in all Ai

- 'crede«ntlals is. Fequired
e Bachelor'

raft hangars, the des;gn agent wnll con m_tha
With t finition.of “qualified FPE.™ "
ntial. exf énence in the design- and constmctrc
fire: protection systérs of sxrmlar complexﬂy ‘

ure~ that afl -
addition to
tswill be

- all test reSuIt a:ll prell nary
v;deotaped to record he met ods and‘ equrpment empfoyed to’ con uet

A1.6. 2 1 2 A copy_c .the;_ v;d otape must be submxtted w;th a copy ofthe o'posed test
plan to the USACE Center 'of Expertase or NAVFACENGCOM FPE before: the request -
for a final. acceptance ‘test is. made. All prefiminary tests must be completed prior to L
scheduhng the final acceptance test. . o ‘ _ ))

Atch 1
(260f 27)

APPENDIX 1Z Page 36




NEW FUEL SYSTEMS MAINTENANCE DOCKS
DACAB5~02~-R~0009 AMENDMBNm RO0O12

‘_‘A1 6.2. 2 Final Acceptance Test The final test will- b
except that flushing and ‘hydrostatic tests will not

__ failures or other deficiencies identifi
S .|n the presence of the USACE Center of Expemse or NAVFACENGCOM FPE

Atch 1
(27 of 27)

APPENDIX 12 Page 37

e a repeat of all prellmrnary tests, -

be’ repeated. Tests ‘'must be
. witnessed by the USACE Center of Expertise or NAVFACENGCOM FPE: All.system.

ed during the testing must be torrected and retested
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; LOW-LEVE
: _ _ -Expansnon Foam Wall-Mountecj.(Acljacent Leadmg R
W' Edge)._-Generators lnltlal Dlscharge . o P
‘Atch2
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G

“Figure A2.3. Low-Level Hig
- - Discharge -

: . Fent

' Figure A2.4. defLe\'tél High-Expansion Foanv After 15-Minute Discharge

Y
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- Defense Commissary Service (1) - . Defense Technical In P
-DlrectorofFacmtnes o . Center (1) S
. ‘Bldg 8400 " L i
* - Lackland AF. B TX7823 -500

.SPECIAL lNTEREST"O RG,

" 1990 M Street NW, Suite 400_

ATIN: DTlC—FDA .

IHS (AA DeSnmone) B "'(1)A o _Constructlon Cntena Database (1)

Washmgton DC 20036 ‘ te 200 -
RRICE Washmgm BC20005: - .

Atch 3 .
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.A1.3.4.3.2. If any equipment and orvalvesrequmngatiCessfor maintenance, periodic
testing, or re-servicing are located- more. thanf2,4‘mete'rsﬂ (8-feet).above. the floor,

~ Pprovide an open steel grate mezzanine, with a pefmanent ladder,. at that”
_level. Al platforms- and' Jadders must be in compliance with “Occupaticr

Health Administration (OSHA) requirements.

- A1.3.4.4. Proportioning. ©

A1.3.4.4.1. Proportioneré will be limited 1o 152 millimeters (6 inches) oF iess.
A1.3.4.42, -Use indine balanced-pressure (ILBP) proportioners

. concentrate systems. Do not use ILBP proportioners on bladder tank :
- proportioners' must ‘be “factory assembled and tested by the ‘manuficturer,” and the
entire-ILBP proportioner assembly must be. listed/approved by a recognized laboratory:
. Disassermibly,. reassembly, and. or ‘modification by the -ir cont “will
. prohibited. - ; § _

| A1.3.4.43. Use pressurepropomoner wfd""iilﬁ_iibl_adder systems,

A1.3.4.5. - Control Valve' - Provide Water-powered ball valves as foam concentrate

- control valves. The valve must be operated by connection to the alarm line of the -

- automatic water control valve or alarm valve. Provide a retard chamber in the line to
the water-powered ball valve on wet pipe foam water systems. o

A1.3.-'4.6_. Application Time. .

~ A1.3.4.6.1. For foam-water sprinklers and foam-water nozzles, provide a connected
- foam concentrate supply sized for a single 10-minute application of foam, based on the

actual system flow in the least hydraulically demanding area.-

- “A13.4.6.2. For low-level highexpansiph_"gen_e'rator_s; _provide a’connected foam , .

- concentrate supply sizéd for a single 15-minute application (or - four . imes the . .
.submergence volume, whichever is greater) of foam. o L

" A1.3.4.7. Concentrate Storage. Atmospheric foam storage tarks must be either pl'a..s,t:ic’:". ‘

- or fiberglass construction and listed/approved. for the storage of foam concentrate.
- Pressure tanks for bladder tank systems must be steel and listed/approved for the
storage of foam concentrate. . ' SR

© "A1.3.4.7.1. Do not provide back-up supply of foam concentrate in the facility, either as .
~ a connected reserve or bulk reserve.. ' ‘ :

 A13472. Provide clear space at one end of a horizontal biadder tank, at least equal .

" to the length of the tank, to permit bladder replacement. Doors to the outside or
adjacent open space at the end of the tank are an acceptable al,tern_ativet Provide clear

Atch 1

APPENDIX 12 Page 42

ipment .

ELM179




NEW

FUEL SYSTEMS MAINTENANCE DCCKS

DACAB85-02~-R~0009 AMENDMENT ROOlZ

i 'al} bladder tanks and pe '

L

121, installe

»-AA'1 3511 Locate alt FSCPs in the ﬁre protectton equrpment room, in.a clean- '

s »envnronment havmg temperature and humldrty control m accordance ‘with the umt’
Instlnglapproval ' : : _ .

- A1.3.5.1.2. Tran5|ent Voltage Surge Suppressron (TVSS)

A1.3.5.1.2.1 . Al FSCPs must. have TVSS on all f ire-alarm crrcurts entenng and leavmg

_ the facility, lncludmg, but not limited to, the power Supply circuits to the FSCP, circuits

~interfacing with fire pumping stations outside the facility, and-circuits lnterfacmg with the
fire alarm recelvmg statron (e g., commumcatlon Cll’CUltS antenna systems)

A1 .3.5.1.2.2. .Altematlng Current (ac) Power TVSS Devrces These dewces wrll have
" been testedin- accordance with UL 1449, Standard for Safety Transient Voltage Surge . .
;,'Suppressors Second Edition, and UL 1283 E]ectromagnetlc Interference Filters, latest - .

. edition, by a natronally recognrzed testing- laboratory The TVSS devrces must prov:de

- normal sine wave tracking, with Category A1 ring wave suppression (2000 volts v}, 67

- amperes, 180 degrees) of less than 50 V for nominal 120 V- alternating current (Vac):

- legs.- The TVSS will provide independent,’ drstmct and dedicated circuitry for'each =~ . .
. possible protection .mode- (i.e:, line-to-line, lme—to-neutral lme—to—ground neutral-to- =~ -
~ ground). TVSS device crrcurtry must be fully encapsulated for protectron of: the cnrcurtry, &

“and to provxde longer life expectancy

A1.3.5.1.2.3. Data Slgnal and Control Wire TVSS Devrces The TVSS devrces must

‘be desrgned by the same manufacturer as the ac power TVSS devices to ensure

overall compatibility and. system reliability. The TVSS manufacturer will provide the

TVSS devices based-on evaluation of individual system parameters, including:
. conductor size and length, number of conductors, shieid type, peak current and voltage,

'srgnal type signal baud rate frequency bandwidth, maximum attenuation, maxnmum . '

. Atch *
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nient personnel access and work area; to

Fllament-wound fi berglass conforming’ to V'ASTM ‘D2996 desngnatron 'codef. N
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area. The FSCP’ must be fully com
- WIthout ﬁe!d ‘modifications to any syst

re supervnsory, tampe 1o
[ "_trix (F:gures A3 and

Atch 1~
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A1.3581 .3. Provrde ‘At FSCP for aﬂ suppresmbn and detectlon functnons in'the’ a:rc: oo .
patible with the base ﬁre alarm recelvm } § 'stem
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o : actrvatmg deluge pre-actlo”” or noz_ systems mustr'be-; '

- lrsted/approved as releasing. panels.”  All releasrng panels must be. specrﬁca
.lrstedlapproved for use with the automatic water control valves/solenoid release valv
“specified for the fire suppression system. Provide a switch within. the: lockable’ control. .
. panel‘to disable the releasing functions of the panel*w ile' !eavrng all detection and :

. _other«functlons of the panel operatronal Actrvatlon of thrs switch will transmrt a troub'
o srgn to alarm > : o : .

“detection systems
ate pre-action suppression

.2, ',Prowde one of the followmgmautomatrc
. undersrde of the roof of: the aircraft servrcrng area to actrv
~systems : : . el

r the "_Ss_ltstedspac{ 9, 3F IS less.
. Llnear thermrstor (llhe-type electrical con"_ uct ty)_ fire: c
_ temperature settmg of 76 °C (170 °F). mum spacrng etween

detection; lmes lS 9 meters (30 feet). The manufacturer must. verrfy the -
. to ‘ettmg by an approved test method after' stallatron Oon - .
"~ steeply ‘sloped’ o curved roofs, themnistor detectors must be nstalled.:
perpendtcular to the slope or arc (along the axis of the curve)

Send a'start srgnal to the fire pumprng system (if any) _ _
. Actlvate all low-level fuel ‘spill fire. suppression’ systems in’ the”
..servrcrng area.of fireorigin. .. .- :
" s "Actuate the’ appropnate suppressron systern valves (e g - Pr ion. va
-foam concentrate valves) for the ﬂoor area, covered by

. _de :Avle .Iocally determrned based on the current ﬁre alarm
- ‘celvrng equrpment and planned upgrades S :

A1.3.5. 3 Optronal Low—Level Optrcal Frre Detectors The MAJCOM may establrsh an
: addrtlonal requrrement for low-level optrcal detectlon ' _ . . :

Atch 1.
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lev ‘l;optlcal ﬁre.detectors to the FSCP Arrange for alarm o
pical detection sy tems to actrvate any ﬁre suppressron»

o of. dual-spectrum” ultravrolet/lnfrared (UV/IR) ty
detectors llstedlapproved by a nationally . recognized laboratory Addrtlonally,

the

: manufacturer must’ provrde a copy of the test report prepared by a natlonally recognlzecl, B : -

e _laboratory certrfymg the. llsted/approved unit will detect a’ fully developed 3 meter by
"f'"-meterJ ‘ fU

pproved y a natronally recognlzed.'
copy ‘of the test Teport prepared by a
ted/ap oved umt full'

a r.rty fi re-evacuatron. alarm system
Transmrt a ﬁre ala )

t less t van 0 to 90 seconds) on
all sprinkier systems ‘Water ﬂow will cause thé FSCPto:™ " = -
.* Activate the low-level hlgh-expansron fire suppressmn systems _ _
o “Activate the- facnlrty fire evacu _ n"alarm system and the foam system i
~ annunciation signal. i '
. Transmit a fire alarm signal to the fire department The number and type of _
signals transmitted to the fire department will be locally determined based - -
on the current fire alarm receiving equrpment

Atch 1
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‘or JET-A:fuel fire at a mmlmum_‘_dlstance of 45 meters wnthln 5 L
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A1.3585.
Suppressron Systems

' V'frorn the manual ﬁre alan

li-‘nnl‘;‘ii':ﬁ--—'_’

4
i
et

B words “f ire” or "fre alarm wrll not appear on the cover

i ;.A - Actrvate the facrlrty ﬁre evacuatron alarm and the foam system

signal.

" . o Transmit a fire alarm signal to the fire depar’rment The number and type of .- :V. s
signals transmitted to the fire. department will be Iocally determrned based w0

on the current fire alarm recervrng equipment.

- .A1.3.5.6. Foam System Srgnals Provrde blue vrsual alarm srgnals (strobes or rotatrng '. ,
beacons) within the aircraft servicing area to indicate foam system activation. When the
base has adopted a standard audio-visual signal for foam system activation, the srgnals

in the facility will  comply fully with that base standard.

- Atch 1
(20 of 27)
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Manual Foam Drscharge Statrons for Low-Level Hrgh Expansron F,re:. Sl

1 A1.3.5.5.2. Manual foam drscharg.e' statrons must be yellow andﬁdrstrnctrvely d.rfferentg

 Redlefters, .

- Manual foam discharge statioh. -

T ————Tampercover . - . .

5 the tamper covers must be yellow and any Iettenng on the c:over must _be

ELM17S
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'.'-A1 4 Frre Protectron System Water Supply o
A1 41 Requxrement Use the base domestrc water’ system for h;angar ﬁre protectron N |
systems whenisver’ adequate capacrty (ﬂow rate and’ pressure} is ‘avail 3 -

;. responsible for testing ‘and’ determmmg the capabrlrty of the
mtegratrng those systems wrth the new systems bemg desrgned:

‘Bo “fire' pumps inacc
. 'wate flow ‘rate is adequate but” ressure ‘i
_’demands : : B

A1 4.1.2. Provrde a separate dedlcated fir re protectron system water supply when the»’ '
L -avan!able domestrc flow rate is not sufF cient to meet the system ﬂ de o o

: A1 4 2, Flre Protectlon Water Storage System

: :'A1 4.2, 1 Provrde water storage tanks in accordance with. NFPA 2
‘ ”‘protectton when steel water tanks and assocnated prpmg are used:

A1.4.2.2. Use a srngle water storage system when practrcal -fo multiple aircraft: -
facilities. Limit water supply dlstnbutron mains from a fire pump station to less than 450 -
‘meters (1500 feet) As an exception, the MAJCOM FPE may approve a greater length
when justified by specrﬁc physical situations. Such’ longer systems are subject to
hydraulic surge. (water hammer). Surge suppressaon must be provrded at each end
' pomt of the systeni‘and : at the pump station. " ‘ :

o to! be;supm
-service.

1 with' & "90% dry ‘bul
e protectron |

"m‘perature less than 0 °C (32 F) provrde appropnate freeze a
Al4. 2 5 Provrde an external vrsual water—level gauge on each tank
A1 4. 2 8 Provrde automatrc ref I from the base water drstnbutlon system

l A1 4 3 F:re Protectron Water and Foam Pump Systems

Atch 1
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_ i Pump
water pumpmg statlon for muEt;ple arrcraft facmtres when.prac j

A1 4 3 4 Use soﬁ st_art or vanable fre
pumps are installed. S -

 A14.35. Limit the maximum rated pump size to 9 463 m pm (9463 lpm) (2500 gpm) at‘- .' e
862 kPa (8.5bar) (125 psi). - R : SR

| A4S, Ensurethe pumping system will have CaPaC'ty to meet the maxrmum demand-f::
- when the largest capacrty pump is out of- service. k T ' o

_ be sufﬁcrent for the startup and shutdown pressures specxﬁed in. NFPA 20. ‘Set jockey-’ '
: pump controllers to automatrcaliy ‘start, and.. stopi i accordance -wrth'-.-NFPA...

o motor

A4, 3 8.. Arrange multrple-pump mstallatxons for sequentlal startlng at. 10~second__l R
'mtervals untll the operating .pumps . maintain the requrred pressure The start g,} N
sequence will begin automatlcally as follows: : L

e Pump start srgnal transmitted from the foam system control panei in the S
_ protected- facility. - : : ST
" Dropin system water pressure in accordance wrth NF PA 20

. Atch1 -
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. p
arrester for - fire protecbon ping, "wrth'-

' _galiénsyand & tated working presstirg rigt less’ thaii- 17
" arfester wrth an lndlcattng valve to |solate it from the Syste) Sup
required. . -Becalse' of ‘the complex’ effécts. of - system‘f variables ™
perfonnance the manufacturer should englneer each surge arrest'

A1.5. Famllty Flre Detectron and Alarm System. Desngn all facrllty t” e di
. alarm’ systems in accordance with NFPA 72 and the followmg cntena

_ A1 5. 1 Flre Alarm Control Panel (FACP)

A1.5.11. Locate all FACPs in a. clean env:ronment wrth tempera
R .fcontrol ln accordance W|th the umt’s llstmg/approval o

- A1.5.1 2 FACPs will have TVSS on all fre alam'l crrcunts entenng and leavmg‘the-u-‘

facility, sncludlng, but not limited to, the power supply circuits o the [FACP; carcurts .

- mterfacmg with fire | pumpmg statlons outside the' fac:llty -and crrcu:
fire alarm’ recelvmg ‘station (eg commumcatlon _circuits, “antenin
_ devrces must comply wrth the requrrements of paragraph" A1 .3.5.1’2._

A1 14, Separate ﬁre alarrn transmrtterslrecervers are perrmtted when they are fully

- compatible with the FACP" and ‘the base fire" alarrn recetvmg system wrthout ﬁeld N

: modrﬁcatlons to the FACP

A1.5.15. The specific number of alarm srgnals to be transmrtted wrll be deﬁned in the
system matrix (Figure A5). o : - . ,

' At.s.z. Manual Fire Alarm Staﬁons (Pull Stations).

Atch 1
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- A1"___5_.'2‘-,‘1.? | Prov

 dedicated uperwsory Zohe, and this
department th s ’

. Atch 1
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N accomphshed by an'in-house ign age n outside
.. expefienced” in the desrgn of: arrcraft hangars for the desrgn of the fire’ protectron' ,
) ‘_.systems rn all Arr Force pro;ects covered by thrs ETL

;_."-”.‘-A1.6..1.1.1. “Quahf‘ed FPE” does not. have a umversal def nrtron and is def‘ ned
L l_;drfferently among various government agencres For this ETL one of the followmg o
S credentrals is requrred to meet the: cntena for “qualified FPE" ' :

: s Bachelor of Science  or ‘Master of Science degree in ﬁre protectron ;

' 'engmeenng from an accredrted university, plus a mrnrmum of &. years work
-~ _experience in fir ire protectron englneenng
» Professional Engmeer {PE) registration by examrnatron Natronal Councrl of
,Examrners for Engrneenng and Surveys (NCEE) fire protectron engrneenng
- written examination. . |
* - Qualification as a GS/GM 804-senes FPE

e PE regrstratlon in a related drscrphne wrth a mrmmum of 5 years work ‘. :

'expenence in f ire protectron engmeenng

T A1 .6.1.1.2. For Air Force arrcraft hangars the desrgn agent will conf rrn that '

K _Desrgner complres with the definition of *gualified FPE.”

. FPE ‘has substantial experience in the design and constructron of alrcratt ‘

hangar ﬁre protectron systems of srmllar comprexrty

- At B 1 2. The Commerce Busrness Dally announcemerrt for the pro;ect desrgn wm.“_; )
o 'spemﬁcally rnclude the requrrement for a qualified FPE ori the A-E desrgn team :

. 'A1 6. 2 System Testrng and Acceptance
o ‘A‘1.6.2.1. Prehmrnary Testlng

A1.8. 2 1 1.. Testrng of the fire protectron system is critical. The entrre t' ire protectlon' .
-system ‘must_be tested in accordance with the specification to - ‘ensure ‘that. all. ~ ~

equipment, components and subsystems function as mtended in addition to

| _establishing written confirmation of all test .results, all prehmmary tests will be
, vrdeotaped to record the methods and equrpment employed to conduct the tests ’

A1.6.2.4.2. A copy of the videotape must be. submitted wrth a copy of the proposed test

plan to the-USACE Center of Expertise or NAVFACENGCOM FPE before the request

for-a final acceptance test is made. All prelrmlnary tests must be completed pnor fo

schedulmg the final acceptance test

Afch 1
(26 of 27)
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A1.8.2.2. .Fmal Acceptance Test. The fi nat test will t _
“except that ﬂushmg and. hydrostatic tests wm not be. repeated"
witnessed by the USACE Center of Expertise or NAVFACENGCO” F
- failures or other deﬁcuencnesildentlﬁed dunng’ the testing mu: Tec
in the | =

Atch 1.
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» 75

EX N

* Figure A2.3. Low-Level Hi
e * Discharge -

ol

;

. |
|

i

|

: Figuré A24 Low?Level H'igh-'E‘Xp'ansion Foam After 1_5_-Minute-Dis_'chérg‘e
é
I
- ' Atch 2.
(2 of 2)
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»Defense Commlssary Serwce (_1)' , Defense Techmcal Informatlon -
- Director of Facilities L Center: = (1) - '
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. Lackland AFBTX78236~5000 - *Alexandna VA 22034—6145 }’ L
o ?-‘AAFESIATI'N CFE '.(1) :
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o Dal_lg_sTX 75266-0320 _
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- y ‘if
Just out31de of the propo' , bmldmg
B depths below ten feet. Furth
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L This chemrcal data report was prepared by the U. S Army Corps o_f Engmeers Alaska Drslnct , | P
o - - Engineering Services Branch, Materials Section (CEPOA-EN-ES:M), at the: requwt ofthe Alaska o
-~ .District Pl’OjCCt Management Dmsron Mrlrtary Branch (CEPOA—PM-M)'

The present report summarizes the rcsults from the chermcal/geotechmcal mvestlgahon at the tlm-d

. -site: proposed for a new. fuel systems mamtenance dock; located at the sou :

- _runway in the vicinity of the Riding Stables near: TruemperLoop Elmiendoif Air For
Alaska. Borings were drilled to evaluate:the physical and engineering proper of th
subsurface soils, and soil samples were:collected in order to. estlmat theextent of soil

contammatlon within, the latest: proposed constructlon site. .o

' Theproposed pro;ect is on. Elmendorf AFB Alask "(Flgu:e 1) Elm_ R
‘ Mummpahty of An horage Alas ._ .

2002. Douglas Deters (chemlst) and Damian Walte (chemrst/’ al hygienisty
. EN-ES:M, and Rob Weakland (geotechnical engineer); Jim Robson:{(geotechnical
" Robert (Joey) Wagner (geotcchmcal engineer) from CEPOA-ES-EN-S L
investigation. Drilling was performed by Denali Drilling personnel Jason Love (dnller) and*Rlan' R
Ruth (drillers helper) under contract to-Alaska Distriet Soils and Geology Section. Samplesfor .~
chemical analysis were collected to estimate the nature and extént of contamination that would

be encountered during construction, while samples for mechamcal analysis were collected toaid

in the design and construction of the new facrlmes. :

Fifteen primary soil samples were collected from eight of the twenty-four boreholes drrlled Frve
surface samples were collected from the proposed taxiway leading from the runway to the
proposed location of the fuel system maintenance dock, and one surface sample was collected
from soils at Building 8675. The other samples for chemical analysrs were collected from a
variety of depths. All samples were analyzed for GRO/BTEX usmg AK101 and SW846 Method

APPENDIX 13 Page 5
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L 8021B DRO/RRO usmg AK1 02/AK103 and Jead us,, M'gj.SW846 Method-fé()l OB A tnp blank
was submitted with the volatile samples to assess potential contamination during sample R
+ - bandling and transport :All samples except 02HNGR002SL and -013SL were addmonally R
* . analyzed for organochlorine pesticides 3 via Method'8081A. The results fot soil samplés‘coHected -
- for the determination of physical and engmeenng propertles are presented ina separat.
' _'geotechmcal ﬁndmgs report : :

- 'Sample collectxon folleWS standard Corps samplmg pmcedures as detaxled in E \
-+ borings: were drﬂledmpre—selected Iocations, déetermine: by U.S. Army Cotps of Engifice;

.. .. CMES850dsillrig, ‘Subsurface soil samples . were collected witha steel split- Speon :

T ahead of the advaricing; borehole. Upon retrieval from the: bormg the spht spoon ‘Was:-opened and i

.- “thé soil samples rapidly collected with a stainless steel spoon: -Soils were screened at five-foot -

. " intetvals using heated headspace PID Field screemng results can be found in'the Chemlst’s ﬁeld

: 'notes provxd“ed in Appendlx A

' . +Saimples were TEX;. RROandleadﬁ‘omvemousdepths:mthm ;

' expected limit of excava’uon The fractlon for volatiles analysis (GRO/BTEX) was collected ﬁrst,

- followed by collection of the less volatile fractions.* Soil samples for GRO/BTEX weére

reserved wﬂh methanol after colleetmg between 45 g-and 5g (wet "elght SO mto '
: led with jec ' ip 1

cal methods used for thls pro_]ect were selected based upon the nature :
éxist in the area and on the expected regulatory requiréments.
compared t0.18 AAC 75-Method Two, Soil Cleanup Levels (Migration'to -
T t in the Under 40 Inch Zone). Table 1 summanzes the appllcable sxte cleanup levels
] contammants detected at these two sites. '
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N

) ' Table 4 1. . APPLICABLE CLEANUP LEVELS
| Contaminants Defe S T
. -‘_Bt:nzene : A aias SESEEN

. [ Ethylbenzene . .
1GRO. -
‘ Heptachlor

] emxcal;.‘:__'ta-ouahty evaluanon 1sm' uded b IOW‘f -

' __'43 ‘Sml Samplmg’_;Resul'

Data ﬁ'om the chiemical analyses are reported in‘Tables 13 of Appendlx B. ’I‘he practxcal o

" quantitation limits (PQLS) for each analyte were below State of Alaska 18 AAC 75 Method Two

. Soil Cleanup Levels and were adequate for the companson of analynca] results to-State cleanup =
" levels.

. The followmg sectlons 1dent1fy chemical results that may 1mpact proposed pI'OjCct actwmes

_ Results exceeding regulatory levels, and factors: affectmg chemical data quahty, are 1denuﬁed
The usablhty of the chemical data for project purposes is descn’bed

APPENDIX 13 Page 7
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434 GRO/BTEX

 GRO were detected in nine of the ﬁﬂeen soﬂ samples anal 'B), but were not

L oL s 2 d‘_(Table. 1, App.
. above the ADEC cleanup’ criteria Q_f300 g/k X 'Ihe ighest co g
was 577 mg/kg in sample 02HNGROOSS ted at

‘Six een soil ’samples analyzed (Table “
' d 14SL had‘ nfmned concentratxons of ber

' ‘ : ,ootbelowgrélin
, tracks Benzene mthls sample was meas

easl}rable toluene, '

o '”The quality of the GRO/BTEX datais a eptable with the followmg qualific
. -(0.023 mg/kg) toluene was estimated in e inethod blank, resulting in som
: qualified as blank contamxnated Toluen ' “ults less than 5% the blank G

nlow level |
e samples to be
rationre B

ht of the fiftéen soil samplé
ve the ADEC clemup'cntena of 11000 mg/kg. - Sam
‘foot bgs ﬁ'om AP-4275 located_ near the ruriWay, _contam’

B lThe quahty of the DRO/RRO data is aceeptable and all data is usable as reported DRO in
, sample 02HNGRO05SL was measured at 237 mg/kg, which is slightly below the ADEC cleanup
" criteria of 250 mg/kg. The recovery of surrogate o—texphenyl was 113%, which jmplies good.
- extractlon efficiency for DRO and substantlates the result is below the ADEC regulatory hmxt.

'4.3.3 Lead

Lead was detected in all soil samplés collected (Table 2, App. 'B) Lead was not measured above
- State of Alaska 18 AAC 75 Method Two Soil Cleanup Level of 400 mg/kg (for residential sites)
-in any of the soil samples analyzed. The highest soil concentratlon of lead measured was 47.3

APPENDIX 13 Page 8
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: mg/kg in samp]e 02HNGROO98L collected ata dep‘ti{- of one-foot bgs from AP-4275 located
-near the ronway. S o ,

-Soil- samp es collected at ﬁve-foot
'gro (bgs med concentrations of pesticides, j:,hereas
sam;;les collected from depths greater than five-foot bgs did niot. All pesticide results were
below ADE Method Two cleanup: evels. The hig iest soil concentrataons of 4,4’ DDT, 4,4

- “DDE 4rd 4, -DDD were 0.252 mg/kg, 0.043 mg/kg, and 0.0127 mg/kg measured in samg le
.02HNGROOSSL, collected from one—f t bgs at AP-4269: ocated near the rallroad :

; disposed of offsite 'honall‘. y; soils below ten-foot -

79 a ‘AP-4282 shoul_d be cons1dered potentlally contaminated based on the
ilts from the: auger' and thepresence of benzene in soxls collected from the groundwater.
a AP-42 . :
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N Acka DIeTRICT Y[ LOCATION ANDVICINITY MAP ) (eomr:wre
gé’g,s;(g‘: gh‘f’;ﬂggl 11  NEW FUEL SYSTEMS MAINTENANCE DOCK, DATE: 16 SEPT 2002
aidhwiigh > C SITE 3 (ELM179) ' 1 Forawn/mvw: moe /crRw
SOILS AND GEOLOGY' 1§ - ELMENDORF AFB, ALASKA -

(FIGURE 1
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5

abie

e}

New Construction -

3

| SKADISTRIGT Y[ TEST BORINGLOCATIONMAP ) (B= te oz I
ALAS ‘ QI-STR[CT- § NEW FUEL SYSTEMS MAINTENANCE DOCK, l"s’*‘i L2
CORPS OF ENGINEERS g _ IF -

' ‘ , SITE 3 (ELIM179) " .  k

SOILS & GEOLOGY SECTION [} £l MENDNRE AFB, ALASKA
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‘ " 'Hangar 10 Site #3 (Hbrse Stable Slte)
Met d AK101; Gasoli :

R~ AR RV

AP-4268 - AP4268 < Ap _4269 T

/52002, 8552002 misi200z

'So:l . "Soit 8ol

- 0ISL O3SL . bdSL  : ossL

. STL8. - ST STLS - ST - Shs
10784401 . 10784402 107844-03 . 10784404 107844.05

- DATERECEIVED: . 0 8mi2002 © - Bjorionz 8/9/2002 . 8/9/2002 /912002

DATEANALYZED: . . . 8M3-1402 8M3-1802 B8M3-14/02 $M3- 14/02 8M3:14i027

_CONCENTRATIONUNITS:.  mg/Kg. - mgKg -  ‘maKg ~mgKg  mgKg

L ',AP-4267
- "s/moaz
: ::_§oii :

. Gasofine Range Organics ~ ND (©0716) ND(©.782) 321 113 Cosm

STL8: Sevem Trent Laboratories, Inc., Tacoma, WA.
B: Method Blank Contamination

J: Estimated Value.
ND: Not Detected. (The number in parentheses is the Practical Quantitation Limit (PQL)).

APPENDIX 13 Page 38




NEW FUEL SYSTEMS MAINTENANCE DOCCK

DACAB85- OA ~-R-0009 AMENDMENT R(CO12
CoTanyar v e §3° (norse btable Slte)
' ,__-:Method AK10: Ga‘ soli)

5 »AP-4279_‘ -
S 81612002.”

ND.(0:874)

'STL8: Severn Trent Laboratories, Inc., Tacoma WA.
B: Method Blank Contammahon
J: Estimated Value.

ND: Not Detected. (The number in parentheses is the Practical Quanmatlon Limit (PQL))

APPENDIX 13 Page 39




NEW FUEL SYSTEMS MAINTENANCE DOCK BELM179
DACAB85-02-R-0009 AMENDMENT R0012 . ‘Faye. s or 3
-‘_HangarmSntej#a'.(' rseStableSits) L Twis 0 FURSOrS,

STLS: Severn Trent Laboratories, lnc Tacoma WA
B: Method Blank Contamination -
J: Estimated Value. ‘ ‘ :

'ND: Not Detected. (The.number in parentheses is the Practical Quantitation Limit (PQLi):

APPENDIX 13 Page 40




NEW FUEL SYSTEMS MAINTENANCE DOC ELM179

DACASB 02-R-0009 AMENDMENT R0012

-Hangar 10 Site #3 (Horse ,Stab!e s:te)
: Method AK101_* asoliy

\

~Pagedofq

STL8: Sevem Trent Laboratories, Inc., Tacoma, WA.
B: Method Blank Contamination
J: Estimated Value.

ND: Not Detected. (The number in parentheses is the Practical Quantitation Limit (PQL)).

APPENDIX 13 Page 41




ELM179
NEW FUEL SYSTEMS MAINTENANCE DOCK

DACA85-02-R-0009 AMENDMENT R0012
' Hanger 10 Resnte (Horse Stable Site) .
Method AK101 Gasoline Range Orgamcs
Method AK102, Dresei Range Orgamcs
Method AK" 3, Resrdual Range Orgamcs
: Method 802 B; BTE

LABORATORY SAMPLE iD".

- DATERECEIVED: - ‘81972002
DATEANALYZED: - ‘3/is2002 -
X

'CONCENTRATION UNITS B mglK’g'ﬂ

Gasolih_e’ Rangé}'O'r‘gani'cs ~ 'ND ()

APPENDIX 13 Page 42




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

| pewarwwomems (HorseStableSitey . oo 0 T
. Method 6010A - Lead . : LT e TR R
August 2002 '

aislzvez
_»811312002
- m9'K9 .

386

STL8: Sevemn Trent Laboraotories, Inc., Tacoma WA
J: Esbmated Value.

ND:: Not Detected. {The number in -parentheses is the Practical Quantitation Limit (PQL)).

APPENDIX 13 Page 43




NEW FUEL SYSTEMS MAINTENANCE DOCK BELM179
DACA85-02-R-0009 AMENDMENT R0012 | o
- 'Hangar 10'Site #3 (Horse Stable Slte)"’ IR T M P ge2ef3’
* Method 6010A - Lead e S
August, 2002 ' o ‘ -

" 832002
" mglKg

CTLead g gy U g 73 gas

- STL8: Severm Trent Laboraotories, Inc., Tacorma, WA
J: Estimated Value.

ND: Not Detected. (The number in parentheses is the Practical Quantitation Limit (PaLy).

APPENDIX 13 Page 44




NEW FUEL SYSTEMS MAINTENANCE DOCK
DACASB5- 04 ~R-0009 AMENDMENT R0012
« i rangar v Site #3 {Horse Stable Snte)
ethod':6010A Lead :

. AP—4279

159

AP4282
81712002

Sml
20

'_STLa

- Soul

ELM179

rMyS vwr g -

AP4282 Ab:iééz
8”/2002 8/7/2002

sna/zooz
mokg

STLS: Sevem Trent Laboraotories, inc., Tacoma WA

J: Eslimated Value.

ND: Not Detected. (The number in parentheses is the Practical Quantitation Limit (PQL)).

APPENDIX 13 Page 45




ELM179
NEW FUEL SYSTEMS MAINTENANCE DOCK
{ = 12
DACA85-02-R- 0039 AMENDMENT R001 o ...~ _ Pagetof3
"o L -7 Hangar 10 Srte#3(Horse Stable Slte). T B

- “‘Method 8081A - . ST o _ .

. '_V-Organochl(mne Peshcndes

- _August 2002 .

. 'AP-a2e9
. BI5j2002
. .Soil
:: Ls
. o8sL

.. 10784406
2. . 8/9/2002
. BMA2002  sH4j2002
“Hg/Kg roKg

AP4268
‘ _' : 8/5/2002

- 326
6.23

46

ND (0. 789)

'_ND (0789) o

ND(@7.89) -
o\ ‘ND(789) -

:ND{0.909) - _ ND (0.789)

'ND(0:909). " 235" ND (0.789)

: RN ND(1) ,N_E;)“(0.946)'}‘A;‘ND_(OQ.QQ)"_ ‘ND(1) " ND (0.789)

H,-Bnc (l.mdane) LND() - ND (0.946) -~ ND'(0.909)  ND (1) _ ND (0.789)

o Do (0.9_46).
UND() 223

STL8: Sevemn Trent Laboratories, Inc Tacoma WA,
'J: Eslimated Value. . _ o _
ND: Not Detected. (The number in parenthesss is the Practical Quantitation Limit (PQL)).

LPPENDIX 13 Page 46




|

NEW FUEL SYSTEMS MAINTENANCE DOCK ELM179
DACAB85- OA -R-0009 AMENDMENT R0012 .

’ . . RS - 2ol LV IR |

. pmwmivsmemsorsestableSe) o cmwmew [

" Method 80B1A .
h f'OrganochIonne Pest des - S o R
i.Augusz'lz 5  :  ‘Jv»:. . . _gu&fyafwzh;;f ':;T1l '4 f, : E

”-fi__concENTRAmN UNITS: g ol

. 44%DDD
. 4,4'DDE

,sammasﬂc (Lmdane)-"-;:j .. ND(182)-  ND(1.79)  'ND(1.49)" . ND (0:76) .

STL8: Severn Trent Laboratones Inc., Tacoma WA.

- J: Estimated Value. o
ND: Not Detected. (The number in parentheses is the Practical Quantitation Limit (PQL)).

APPENDIX 13 Page 47




NEW FUEL SYSTEMS MAINTENANCE DOCK
DACA85-02-R-0009 AMENDMENT R(Q12

* Hangar 10 Site #3 (Horse Stable Slte) o
‘Méthod BOB1A < o

Organochlonne Peshc;des

Y UND(189) N

\ (115)
“ND (1.15)

m———

STL8: Sevem Trent Laboratories, Inc., Tacoma, WA.
J: Estimated Value.

ND: Not Detected. (The numbe itation Limit (PQL)).

APPENDIX 13 Page 48

Page'3of3

| August, 2002 . e

ELM179

—-END OF APPENDIX 13--




NEW FUEL SYSTEMS MAINTENANCE DGCC
DACA85-02~-R~-0009 AMENDMENT R0012
DACA85-00-D-0006/12
: DESIGN-BUILD RFP. -
ELM179 NEW FUEL SYSTEMS MAINTENANCE. HANGAR

C\" ' o -~ ELMENDORF AFB, ALASKA
s : 95% DRAFT - Request for Proposal

A 21 - Agpendix 1i

' COE - INSERT :
STANDARD OPERATING PROCEDURES (SOP)

m
p——

APPENDIX 14 Page 1
--END OF APPENDIX 14--

EIM179




NEW FUEL SYSTEMS MAINTENANCE DOCK B - . ELM179
DACA85-02-R-0009, AMENDMENT R0012 ' ,
I UFC 4-010-01
31 July 2002

'DoD MINIMUM ANTITERRORISM
STANDARDS FOR BUILDINGS

msmlsunen STATEMENT A: Approved for Public Release"' e
’ Dlstnbutzon is unllmlted o o

APPENDIX 15 Page 1




NEW FUEL.SYSTEMS MAINTENANCE DOCK '  ELM179
DACA85-02-R-0008, AMENDMENT RO012 v .
: o : - UFC 4-010-01
31 July 2002

UNIFIED FACILITIES CRITERIA (UFC) |
DoD MINIMUM ANTITERRORISM STANDARDS FOR BUILDINGS -

Any copyrighted matenal mcluded in this UFC is |dent:ﬁed atits pomt of use, . Ev e
. Use.of the copyrighted material apart from this UFC must have the permission of the, .
.oopynghtholder : i

‘UNDER SECRETARY OF DEFENSE (ACQUlSITION TECHNOLOGY, AND
LOGISTICS) (Preparing Actlvsty)

J3, DEPUTY DIRECTORATE FOR ANTIT ERRORISM AND FORCE PROTECTION
JOINT CHlEFS OF. STAFF

U.S. ARMY CORPS OF ENGINE‘ERS
NAVAL FACILITIES ENGINEERING COMMAND

' AIR FORCE CIVIL ENGINEER SUPPORT AGENCY

Record of Changes (changes are indicated by \1\ ... /4/) ‘

Changg No. | Date Location

This UFC supersedes Interim Department of Defense Antiterrorism / Force ...
Protection Construction Standards of 16 December. 1999 except that the Interim
Standard will remain in effect for f‘scal year 2002 and 2003 Military Construction
Programs. ‘
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FOREWORD . .

The Umﬁed Facﬁ‘mes Cntena (UFC) system Is prescnbed by Mll.—STD 3007 and prov;des |

_planning, design, constructlon -sustainment; restoration, and.modernization criteria, and applies.

to the Military Departments, the Deferise Agéncies, and the DoD Field Activities in accordance

- with USD(AT&L) Memorandum dated 29 May 2002 UFC will be used for all DoD progects and B
‘ work for other customers where appropnate ' e

UFC are Iivlng documents and wm be’ penodica ewed, u :'_ fed and madé avaxlable to
users as part of the'Services’ responsibility for pro providing fechnical criteria for military *
construction, Headquarters, U.S. Aritiy Corps of Engineers (HQUSACE), Naval Facilities

Engineering ‘Command (NAVFAC), -and Air Force Civil Engineer Support Ageéncy (AFCESA) are ‘
. responsible for:administration of the UFC system.. Defense agencies: ‘should contactthe -~ :

preparing service for document interpretation and improvements. Technical content of UFC is

the responsibility: of the cognizant DoD workmg group. -Recommended changes with supporting. -
* " rationale should be sent to the respective service: proponent office by the following electronic- .
~ form:” Criteria Chaggg Request (CCR). The form is also accessible from the Internet sﬂes Iis*ted .

below.

UFC are effective upon issuance and are di stn‘buted only in electromc media from the followmg
sources:

Unified Facilities Criteria (UFC) Index hitp://65.204.17.188//repoi fc.

USACE TECHINFO internet site hitp://www.hnd.usace.army.milftechinfo”. ’ '
NAVFAC Engineering Innovation and Criteria Office Internet site mm_
Construction Criteria Base (CCBY) system maintained by the Natlonal institute of Building
Sciences at Intemet site hitp://www.ccb.org .

Hard copies of UFC printed from electromc-medva should be checked against the current -
electronic version prior to use to ensure that they are current.

AUTHORIZED BY:

'Muw Qe (2

Dwight A)JBeranek, P.E. . Dr{James W Wright \P.E.
Chief, Engineefing and Construction Dmsm Chief Engineer

U.S. Army Corps of Engineers = - Naval Facilities Ehgineenng Command.

S

DN, P.E. . “Frank Lane '
The Deputy Civit Engineer ' ~ Director of Analysis & Investment

DCS/installations & Logistics Deputy Under Secretary of Defense
Depariment of the Air Force ) for Installations and Environment
: Department of Defense
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FOREWORD (contlnued)

This specific document is also issued under the authonty of DoD lnstructron Number
2000.16, DoD Antiterrorism Standards which requires DoD Components to adopt and -

‘adhére-to common criteria and: minimum construchon standards to mmgate antrterrorism -
vutnerabrlmes and terronst threats R ,

This document applaes to the Ofﬁce of the Secretary of Defense (OSD), the Mrlrtary |
Departments (including their National Guard and-Reserve Components) the Chalrman
Joint Chiefs of Staif and:Joint Staff: the- Combatant Commands; the Office of the =

Inspector General of the Department of Defense; t Defense. Agencles the: =
Department of Defense Field Activities: and all-other. .organizational entities: within the
: Department of Defense hereatter referred to collectrvely as "the DoD Components

"The: standards establlshed by thrs dooument are mrmmums set for DoD Each DoD T
Component may set more stnngent ant_rterronsm busldmg standards to meet the specrﬁc :

threats in its area of responsibility.

Any changes, updates, or amendments to thls partrcular UFC must have the approval of

- the DoD Engineering Senior Executive Panel (ESEP).

This document is effective tmmedrately andis mandatory for use by all the DoD
Components o _ C _ .
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CHAPTER 1
INTRODUCTION
1-1 , GAE_NERAL. This document represents a significant commitment by DoD B

to seek effective ways to minimize the likelihood of mass casualties from terrorist
attacks against DoD personnel in'the buildings iy which they work and live. -

111 Dynamic Threat Envifonment. Terrorism is real, evolving, and continues
to.increase in frequency and lethality throughout the world. The unyielding, tenacicus,
and patient nature of the terrorists targeting DoD interests forces us to closely examine
existing policies and practices for deterring, disrupting, and mitigating potential attacks.
‘Today, terrorist attacks can impact anyone; at any time, at any location, and can take
many forms. Deterrence against terrorist attacks begins with properly trained and
‘equipped DoD personnel employing effective procedures. While terrorists have many
tactics available to them, they frequently use explosive devices when they target large
‘numbers of DoD personnel. Most existing DoD buildings offer little protection from
temorist attacks. By applying the Minimum Antitérrorism Standards for Buildings
described in this document, wee become a lesser target of opportunity for terrorists.
1-12 . Responsibility. Protecting people on a DoD installation or site must start
with an understanding of the risk of a terrorist attack. Application of the standards * *~

herein should be consistent with the perceived or identified risk. Everyone in DoD is

responsible for protecting our people and other resources.

©1-1.24 ~Individuals. Each DoD employee, contractor, or vendor is reSponsfbie for _ )
minimizing opportunities for terrorists to threaten or target themselves, their co-workers, s
- and their families on DoD installations or sites. ,

1122 Installation Commanders. The installation commander must protect the
people on his/her installation, or site, by managing and mitigating the risk to those
- people in the event of a terrorist attack. The installation commander is responsible for
. applying the standards herein, consistent with the identified or perceived risk of DoD
people being hurt or killed. ) ‘ o

1-1.23 Service Secretaries and Agency Heads. The heads of DoD
- Components shall ensure compliance and issue guidance to implement these
standards. That guidance will include direction to require the installation commander to
-notify or seek approval from a major command or claimant or higher headquarters level
if a new construction or renovation project, or a leased facility, will not meet any one or
more of the standards. Heads of DoD Components will establish plans and procedures
to mitigate risks in such situations.

1-1.3 . Planning and Integration. When the best procedures, proper training,
and appropriate equipment fail to deter terrorist attacks, adherence to these standards
goes far in mitigating the possibility of mass casualties from terrorist attacks against
DoD personnel in the buildings in which they work and live. Although predicting the
specific threat to everyone is not possible, proper planning and integration of those
plans provides a solid foundation for preventing, and if necessary reacting, when

1-1
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terrorist incidents or other emergencies unfold. An effective planning process facilitates
the necessary decision making, clarifies roles and responsibilities, and ensures support
actions generally go as:planned. A téam consisting of the chain of command and key
personnel from all appropriate functional areas who have an interest in the building and

. its operation executes this planning process. The team should include, as a minimum,
 antiterrorism/force: protection, intelligence, security, and facility éngineering personnel.

This team'is responsible for identifying requirements for the project, facilitating the
development of supporting opérational procedures, obtaining adequate resources, and-
properly supporting all other efforts needed to prudently énhance protection of the
occupants of every inhabited DoD building. For further information on planning and

'integr’ét'iﬁr_i,’ refer to the DoD Security Engineering Manual. o

12 . REFERENCES.

* Interim Department of Defense A_htitefroﬁém / Forceﬂ.l?rétét;ﬁbn' '
Construction Standards, December 16; 1999 (héreby cancelled)

«  DoD Instruction 2000.16, DoD Aniterrorism Standards, June 14, 2001.

« DoD Handbook 2000.12:H, Protection of DoD Personhnel and Activities
Against Acts of Terrorism and Political Turbulence; February 1993

* American Society of Civil Engineers Standard (ANSIIASCE) 7-98,
Minimum Design Loads for Buildings and Other Structures, January 2000

 Unified Facilities Criteria (UFC) 4-010-02,.-DoD’ Security Engineering
~ Manual, (Draft) ' _ , ) o

« Unified Fadilities Criteria (UFC) 4-010-10, DoD Minimum Aniterrorism
Standoff Distances for Buﬂdings; (For Official Use Only (FOUQ)) -

« Sections 2805(a)(1) and 2805(c)(1) of Title 10, US Code

e Security Enginéering Working Group web site.
(http://sewg.nwo.usace.army.mil)

-+ s DoD 6055.9-STD, DoD Ammunition.and Explosive Saféty Standards, July -

..1999 -

13- .- .STANDARDS AND RECOMMENDATIONS. Mandatory DoD minimum.
antiterrorism standards for. new and existing inhabited buildings are contained in
Appendix.B. Additional recommended measures for new and existing inhabited-

buildings are included in Appendix.C. Mandatory DoD minimum antiterrorism standards

for expeditionary and temporary structures are contained in Appendix.D."

14 . INTENT. The intent of these standards is to.minimize the possibility of .
mass casualties in buildings or portions of buildings owned, leased, privatized, or
otherwise occupied, managed, or controlled by or for DoD. These standards provide
appropriate, implementable, and enforceable measures to establish a level of protection

1-2
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agéiﬁst'teﬁoﬁét attacks for all inhabited DoD buildings where no known threat of

terrorist activity curently exists. - While complete protection against all potential threats.

for every inhabited building is cost prohibitive, the infent of these standards can be -
achieved through prudent master planning, real estate acquisition; and design and - .
construction practices. Where the minimum standoff distances detailed in these .
standards are met, most conventional construction techniques can be used with.only

- marginal impact on the total construction or renovation cost. The financial impact of

mass casualty event.

these standards will be significantly less than the economic and intangible costs of a~ '_

15 . LEVELS OF PROTECTION. The levels of profection provided by these -~

standards meet the intent described above and establish a foundation for the rapid
application of additional protective measures in a higher threat environnient. . These
standards may be supplemented where specific terrorist threats are identified, where
more stringent local standards-apply, or where local commanders dictate additional
measures. Detailed descriptions of the levels of protection are provided in Chapter2 -

and the DoD Security Engineering Manual.

1-5.1 DoD Component Standards. Where DoD Component standards such as
geographic Combatant Commander standards address unique requirements, those
standards will be incorporated in accordance with their implementing directives, but not
to the exclusion of these standards. _ ' - '

1-52 . Threat-Specific Requirements. Where a design basis threat is.identified
whose mitigation requires protective measures beyond those required by these
standards or DoD Component standards, those measures will be developed in
accordance with the provisions of the DoD Security Engineering Manual. The
provisions of the DoD Security Engineering Manual include the design criteria that will
be the basis for the development of the protective measures, estimates of the costs of
those measures, and detailed guidance for developing the measures required to
mitigate the identified threat. The design criteria include the assets to be protected, the -
threat to those assets, and the desired level of protection.- Use of the DoD Security
Engineering Manual will ensure uniform application, development, and cost estimation.
of protective measures throughoutDoD. =~ - T : E

1-5.3 Critical Facilities. Buildings that must remain mission operational during
periods of national crisis and/or if subjected to terrorist attack ‘should be designed to
significantly higher levels of protection than those provided by these standards.

1-54 . . Explosive Safety Standards. These antiterrorisn standards establish

criteria to minimize the potential for mass casualties and progressive collapse froma - : ..
terrorist attack. -Dob 6055.9-STD, DoD Ammunition and Explosive Safety Standards as: -

implemented by Service component explosive safety standards, establish acceptable
levels of protection for accidental explosions of DoD-titled munitions: The explosive
safety and antiterrorism standards address hazards associated with unique events;
therefore, they specify different levels of protection. Compliance-with both standards is-
required. Where conflicts arise, the more stringent criteria will govern. :
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S - 16 - "APPLICABILITY. These standards apply to all DoD Components, to ali

-) DoD inhabited buildings, and to all DoD expeditionary and temporary structuresin

accordance with the following:

1-6.1 - ' New Construction: Iniplementation of these standards is mandatory for
. all new construction regardiess of funding source in accordance with the following: '
1-6.1.1 - Military Construction (MILCON). These standards apply to MILCON
projects starting with the Fiscal Year 2004 Program. Projects programmed or designed -
under the Interim DoD-Antiterrofism / Force Protection Construction Standards do not -
have to be reprogrammed or redesigned to nieet the requiremients of these standards.
Theprovisions.of the Interim Standards will apply to those projects: Due.to minor '
changes between thése standards and the interim Standards, projects prior to the
Fiscal Year 2004 Program should comply with these standards where possible:

1-6.1.2 ..  Host-Nation And Other Foreign Government Funding. These .
standards apply to new construction funded under host-nation agreements or from other
funding sources starting in Fiscal Year 2004 or as soon as negotiations with the foreign
governments can be completed. ' '

1-6.1.3- - Other Funding Sources. These standards apply to all new construction
projects funded by sources other than MILCON (such as Non-Appropriated Funds;
Operations and Maintenance, and Working Capital Funds) starting with Fiscal Year
2004. Projects funded prior to that fiscal year should comply with these standards

where possible. - -

1-6.2 Existing Buildings. These standards will apply to existing facilities
starting with'the Fiscal Year 2004 program when triggered as specified below,
regardless of funding source. Projects funded prior to that fiscal year should comply
- with these standards where possible. For existing leased buildings see paragraph 1- =~ -
64.

1-6.2.1 "+ Majorinvestments. Implementation of these standards to bring.an-entire:
building into complianice is'mandatory for all DoD building renovations, modifications,
repairs, and restorations where those costs exceed 50% of the replacement cost of the -
building except as otherwise stated in these standards. The 50% costis exciusive of = -
the costs identified to mest these standards. Where the 50% threshold is not met,
compliance with these standards is recommended. =~~~ - -

1622 Conversion of Use. Implementation of these standards is mandatory -
when any portion of a building is modified from its current use o that of ariinhabited | -~
building, billeting, or a primary gathering building for'ong year or more. Examples would -
include a warehouse (uninhabited) being converted to administrative (inhabited) use
and an inhabited administrative building being converted to a primary gathering building -
orbilleting. o oo n S naly gaiiel -

1623 - Glazing Replacement. Because of the significance of glazing hazards in'
a blast environment, implementation of the glazing provisions of these standardsis =~
mandatory for existing inhabited buildings within any planned window or door glazing
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replacement project.: Such replacements may. requrre window frame modification or E
replacement. : . . | e g | \}

1-6.3 Building Addrtlons Add‘mons 10 existing inhabited burldmgs shall oomply
with the minimum standards for.new buildings. . if the addition is:50% or more of the

gross area of the existing building, the existing buuldmg shall comply with the mmrmum
standards for existing bunldmgs

164 _ Leased Burldmgs. DoD personnel occupymg leased buildlngs deserve _
the same level of protection as those in DoD-owned buildings. Implementation. of these :
standards is therefore mandatory for all facilities leased-for DoD use and for. those. . . .
buildings in which DoD receives a space assrgnment from another govemment agency -
.except as established below. This requirement is intended to cover all situations, . .
* including General Services Administration space, pnvatlzed buildings, and host-nation
“and other foreign government buildings. This requirement is applicable for all new
leases executed on or after 1 October 2005 and to renewal.or extension of: -any exnstmg
lease on or after 1 October 2009. Leases executed pnor to the above ﬁscal years will
.comply with these standards where possible. . )

1-6.4.1 Partial Occupancy These standards only apply where DoD personnel
occupy leased or assigned space constituting at least 25% of the net interior useable
area or the area as defined in the lease, and they only apply to that porhon of the
building that is occupled by DoD personnel... -

- 1-64.2 New Bunldmgs Buildings that are built fo lease to DoD as of the effectrve : ’ B
date established above shall comply with the standards for new construction. { 3

1-6.4.3 Exlstlng Bulldmgs New leases or renewals of leases of exrstmg -
buildings will trigger. the minimum standards for exnshng bunldmgs in accordance wrth the
effective dates establlshed above. : . , _ .

1-6.5 Expeditlonary and Temporary Structures. Implementation of these
standards is mandatory for all expedmonary and temporary structures that meet the -
occupancy criteria for inhabited or primary gathenng buildings or.billeting. See ... - o
Appendix D for structure: types that meet the expedmonary and temporary structures -
criteria. EEE

1651  New Structures These standards apply to all new. expedmonary srtes
effective lmmedlately

1652 Exlstlng Structures. These standards wrll apply to all exnstlng e
expedmonary activities begmnmg in Fiscal Year 2004. . Prior to that fiscal year, exrsﬂng -
expedltlonary structures should comply wrlh these standards where posslble ‘

1-6.6 - Natlcmal Guard Burldings. Any Natlonal Guard burldmg that uses o
Federal funding for new construction, renovations, modifications, repairs, restorations, "'
or leasing and that meets the appllcabrlrty provisions above, mll comply with these
standards. . . :
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©1-6.7 Exemptions Uniess DoD Components dictate otherwrse the followrng

burldmgs are exempt from requrrements of these standards as specified below.
'However, compllance with these standards for those buildings is reoommended where
_possible. :In addition, there are some exemiptions to elements of individual standards
that are included in the text of those standards in appendix B The ratronale for all
exemptlons is detarled m chapter 2

1671 Family Housing With 12 Umts Or Fewer Per Burlding These burldmgs
are exempt from all provrsrons of’ these standards o _

1672 - Stand-Alone FranchiSed Food Operations. These bunldmgs are exempt _
* from standoff distances to parking and roadways. AII other standards appty " L

1-6.7.3 . Stand Alone Shoppettes, Mini Marts And Simllarly Sized
Commissaries. These biildings are exempt from standoff dustances to. parklng and
roadways All other standards apply ' -

- 1-6.7. 4 Gas Stations And Car Care Centers. These facrlmes are exempt from
all provisions of these standards. L i o

1675 . ‘Medical Trans_iti_onat structures Andé;Spaces; These structures afe-f
exempt from standoff distances to parking and roadways. All other standards apply.

1-6.7.6 :Other Transitional Structures And Spaces. Transitional structures and
spaces that will be occupied for less than one year and that are not billeting, primary
gathering buildings, or medical transitional structures; are exempt from standoff
distances to parkmg and roadways All-other. standards apply _

1-6.77 . Recnnting Stations in Leased Spaces. Recrurtmg statlons located m
leased spaces are exempt from all provrsrons of these standards : .

17 ' PROGRAMMING.

1-7.4 . Documentation. The inclusion of’ these standards into DoD construction B

- .orthe’ mclusron of protective measures above the reqwrements of these standards will:
be rncorporated |nto the appropriate. construction programmmg documents (such as the -
DD Form 1391) in- accordance with DoD Component guidance: Refer to the DoD- . :
Security Engrneenng Manual for gurdance on the costs for 1mplementmg these
standards and for provrdmg protectwe measures beyond these standards L

172" Fundlng Thresholds For exrstmg burld'"’ ‘ Es these standards are I
intended solely to correct desrgn deficiencies to appropriately addréess emergent life-
. threatemng terrorist ri __s.ﬁAs a result, fundlng thresh rds_for Unspecrﬁed Minor Military, o
Construction and ratlons 4nd Maintenance fundr ng may be mcreased in accordance:
with 10 USC Sections 2805(a)(1) and 2805 (c)(t) ' o

18 . INFORMATION SENSITIVITY. Some information in these standardsis
exempt f from mandatory disclosure under thé Freedom of Information Act. The sensmve‘ »
information that is exempt is the exploswe werghts upon which the minimum standoff
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-dlstances are based which is mcluded in UFC 4-010-10. Allowing potential aggressors

to know the minimum explosive weights that all. DoD :nhabxted buildings are designed to
resist could constitute a vulnerability. To mzmmlze the possibility of that mformatron
- being used against. DoD personnel; the followmg provrsrons apply

1-8.1 " Distribution. Follow govemmg DoD and Component gurdance for speclﬁc -
requurements for handling and distribution of For Official Use Only information. In
general, distribution of this document is unlimited. - Distribution.of the tables (Tables 1
and 2) in UFC 4-010-10 is authonzed only to.U.S. Govemment agencies and their .
contractors. In addition, where it is within Status of Forces Agreements (SOFA) or other
similar information.exchange agreements, the information in these standards may be

- distributed to host-nation elements for the purposes of thelr admmrsh'atlon and design of -
host-nation funded or des:gned oonstmchon .

1-82 Posting To The lntemet, Thls document may be posted freely to the s
Internet; however, because the tablés (Tables 1 and 2) in UFC 4-010-10 are For Official

. Use Only they cannot be posted to any web site that is accessible to the general public.
In addition, other documents that include information from these standards that are
identified as For Official Use Only cannot be posted to web sites accessible-to the
general public. For Official Use Only information may be posted to protected, non-
publicly accessible web sites that comply wnth standards established by DoD for
administration of web sites.

1-8.3 Plans and Specifications. Construction plans and specrﬁcabons should
include only that information from this document that is necessary for a contractorto -
develop a bid on a project. The explosive weights used in these standards shall notbe : ..
entered into the plans and specifications unless the plans and specifications are

properly safeguarded. Plans and specifications.may be posted to the Internet in
accordance with existing DoD Component guidarice, biit such documents will not

include For Official Use Only information. ‘All plans and specifications for inhabited -
buildings shall include an annotation that cites the version of these standards that was
used for design.

1-84 Design Build Contracts. Where deS|gn — build contracts are employed,
prospective contractors will be responslble for developing a design proposal forthat -
project that may be |mpacted by provisions of thesé"sfandards.. Where that is the’ case -
consider alternate means to provide suffi cient information to support their proposats L
Consider for example, either specifying speclﬁc desrgn loads or specnfymg the required o
standoff distance and providing candidate structural systéms that would-allow for
mitigation of the applicable explosive if that standoff was less than the minimum. Once.
the design — build confract is awarded the contractor will be eligible to receive this
complete document for use in the development of the. ﬁnal desngn package but that
contractor will be responsrble for protecting the. mtegnty ‘of the rnformaﬂon throughout
the’contract and through any subcontracts mto whlch that contractor mrght enter ‘

1-9 - Interim Design Guidance The DoD Security Engineering Manual is
currently unpublished. In lieu of referring to the DoD Security Engineering Manual,. _
please see the guidance provnded on the Security Engineering Working Group webslte

APPENDIX 15 Page 14




|

NEW FUEL SYSTEMS MAINTENANCE DOCK .

DACA85-02-R-0009, AMENDMENT RO012

o CHAPTER 2 |
PHILOSOPHY, DESIGN STRATEGIES, AND ASSUMPTIONS
21 - - GENERAL. The purpose of this chapter s to clarify the philosophy on

the assumptions inherent in their provisions.  Effective implementation of these'

which these standards are based, the design strategies that are their foundation, and

- standards depends on a reasonable understanding of the rationale for them. With this

understanding, engineers and security and antiterrorism personnel can maximize the

- efficiency of their solutions for complying with thése standards while considering site-

UFC 4-010-01
) 31 July 2002 ..

- ELM179

specific issues and constraints that might dictate measures beyond these minimums.. =~

22 - PHILOSOPHY. The overarching philosophy upon which this document i -
based is that comprehensive. protection against the range of possible threats may be - -
cost prohibitive; but that an appropriate level of protection can be provided for all DoD ~: -
personnel at a reasonable cost.: That level of protection is intended to lessen the risk of
mass casualties resulting from temorist attacks. Full implementation of these standards '
will provide some protection against all threats and will significantly reduce injuries’ and.

fatalities for the threats upon which these standards are based. The costs associated

costs associated with incurring mass casualties. Furthermore, given what we know

with those levels of protection are assumed to be less than the physical and intangible -

about terrorism, all DoD decision makers must commit to making smarter investments

with our scarce resources and stop investing money in inadequate buildings that DoD. "

personnel will have to occupy for decades, regardiess of the threat environment. There
- are three key elements of this philosophy that influence the implementation of these '

standards.

221 Time. Protective measures needed to provide the appropriate level of : A
protection must be in place prior to the initiation of a terrorist attack. Incorporating those

measures into DoD buildings is least expensive at the time those buildings are either -

being constructed o are undergoing major renovation, repair, restoration, or -

2-22 - ‘Master Planining. Many of thése standards significantly impact inaster

plarining: The most significant such impact will'be in standoff distances. If standoff’ = -

distances are not “reserved” they will be encroached upon and will not be available

should they. becoime necéssary in a higher threat environiment. The master plarining. "
implications of these standards are nct intended to be resolved overnight.: They should

be considered to be a blueprint for facilities and installations that will be imj
over decades as those faciliies and installations 'ey_olve._ o

223 - Design-Practices. The philosophy of thesé standards is to build greater ~

plemented -

resistance to terrorist attack into all inhabited buildings. That'philosophy affects the =

general practice of designing inhabited buildings. While these standards are not based . '

on aknown threat, thiey are intended to provide the easiest and most economical

methods to minimize injuries and fatalities in the event of a temrorist attack. The primary

methods to achieve this utcome are to maximize standoff distance, to construct
superstructures to avoid progressive collapse, and to reduce flying debris hazards.

2-1
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These and related design issues are mtended to be incorporated into standard desrgn
practice in the future. ‘
23 DESIGN STRATEGlES. There are several major desngn strategles that
are applied throughout these standards. They do not account for all of the measures

considered in these standards but they are the most effective and economlcal in

“-below.

protecting | DoD personnel from terronst attacks. These strategies are summanzed o

2-3.1 Maxunize Standoff Distance. The pnmary deslgn strategy is to keep
terrorists as far away from lnhablted DoD buildings as possrble. The easiest and least
costly opportunity for achlevmg the appropriate levéls of protection against terrorist -

threats is to incorporate sufficient standoff distance into. pro;ect designs. While sufficient:

standoff distance is not always available to provrde the minimum standoff distances .-

required for conventional construction, maximizing the available standoff distance .. . . |

always results in the most cost-effective’solution. -Maximizing standoff distance also:
ensures that there is opportumty in the future to upgrade bunldmgs to meet mcreased
threats or to acoommodate higher levels of protection. - .

2-32 ﬂ_ ' Prevent Bmldmg Collapse. Provisions relatmg to preventmg bunldmg
collapse and building component failure are essential to effectrvely protectlng burldmg

occupants, especially from fatalities. Designing those provisions into bwldlngs dunng . )
‘new construction or retroﬁttmg during major renovations, repairs, resforations, or -,
‘modifications of existing buildings is the most cost effective time to do that. In additlon

structural systems that provide greater continuity and redundancy among structural
components will help limit collapse in the event of severe structural damage from
unpredictable terrorist acts.

233 | Minimize Hazardous Flying Debns. ln past exploslve events where o

there was no building collapse, a high.number of i injuries resulted from flying glass .~
fragments and debris from walls, ceilings, and fixtures (non-structural. features). Flylng
debris can be minimized through building desrgn and avoidance of certain bunldmg
materials and construction techniques. The glass used in most windows breaks at very

A low blast pressures, resulting in hazardous, dagger-llke shards Minimizing those .
‘hazards through reduction: in window numbers and sizes and. through enhanced window.

construction has a major effect on fimiting mass casualties. Window.and door. des:gns
must treat. glazrng, frames, connections, and the structural components to whlch they
are attached as an integrated system.” Hazardous fragments may also mclude
secondary debris such as those from. bamers and site furnishings. :

2-3.4 Provide Effective Building Layout. Effectlve desrgn of bulldlng layout '
.and orientation can significantly reduce- opportunmes for terrorists to- target bunldlng
' occupants or injure large numbers of people , o _

235 . Limit Alrbome Contammatlon. Eﬁectwe desrgn of heatlng, ventrlatlon,
and air conditioning (HVAC) systems can significantly reduce the potential f_or chemical,
biological, and radlologlcal agents bemg drstnbuted throughout bunldmgs :
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236 Provide Mass Notification: Providing a timely means to nofify building .
' occupants of threats and what should be donein response to those threats:reduces the
risk of mass casualties. o ' - S
2-3',_7 , Facili_t_atg qure Upgrades. Many of the provisions of theée standards
_fac:htatebppoﬂpnitqes fo upgrade building protective- measures in the future if the threat
environment changes. - o - |
24 - ASSUMPTIONS.. Se'veralassur'hptionsfc)rm the foundation for these "
-~ ‘standards. RS R ! ' R
2-41 _  ‘Baseline Threat. The location, size, and nature of terrorist threats are

unpredictabl_e. The_ge_standa‘rds are based on a specific range of assumed threats that” |
- provides a reasonable baseline for the design of all inhabited DoD buildings. Designing

to resist baseline threats will provide general protection today and will establish a :
-foundation upon which to build additional measures where justified by higher threatsor
where the threat environment increases in the future. While those baseline threats are |
less than some of the terrorist attacks that have been directed against U.S. personnel in.
the past, they represent more severe threats than a significant majority of historical -
attacks. It would be cost prohibitive to provide protection against the worst-case
‘scenario in every building. The terrorist threats addressed in these standards are -~
further assumed to be directed against' DoD personnel.” Threats to other assets and

critical infrastructure are-beyond the scope of these standards, but they are addressed

in the DoD Security Engineering Manual. The-following are the terrorist tactics upon =~~~

which these standards are based: -

2-4.1.1 Explosives. The baseline explosive weights are identified in Tableé B-1
and D-1 as explosive weights 1, Il, and lll. Their means of delivery are discussed below.

2-41.1.1  Vehicle Bombs. For the purposes of these standards, the vehicle borib -
is assumed to be a stationary vehicle bomb. The sizes of the explosives in the vehicle _
bombs associated with explosive weight | (in equivalent weight of TNT) are likely to be
detected iiva vehicle during a search. Therefore, explosive weight I is the basis for the-
standoff distances associated with the controlled perimeter. The quantity of explosives’ -
-associated with explosive weight Il is assumed to be able to enter the controlled: =~
perimeter undetected; therefore, explosive weight ii is the basis for the standoff
distances for roadways and parking. Explosive weight It was selected because it -
represents a tradeoff between likelihood of detection and the risk of injury or damage.

‘244112 - Waterbore Vessel Bombs. For the purposes of these standards, =~
waterborne vessels will also be assumed to contain quantities of explosives associated
- with explosive weight I.. That weight was selected because areas beyond the shoreline

are assumed not to be controlled perimeters.

© 24113 Placed Bombs. Hand-carried explosives placed near buildings can
cause significant localized damage, potentially resulting in injuries or fatalities. Itis
assumed that aggressors will not attempt to place explosive devices in areas near
‘buildings where those devicés could be visually detected by building occupants casually”
~ observing the area around the building. Itis also assumed that there will be sufficient
! 2-3
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controls to preclude bombs being brought into buildings. Explosive weight ll is assumed é
to be placed by hand either in trash containers or in the immediate vicinity of buildings. ’ 3 5
That quantity of explosives is further assumed to be built into abomb 150 miliimeters (6 ' EaN
_inches) or greater in height.

24.1.14 . Mail Bombs. Explosives in packages delivered through the mail can
cause significant localized damage, injuries, and fataiities if they detonate inside a-
building. Ne assumption as to the size of such explosives is made in these standards.
Provisions for mail bombs are limited to locations of mailrooms so that they can be more

readily hardened if a specific threat of a mail bomb is identified in the future.

2—4.1-.2 Indirect Fire Weapons. For the purpose of these standards, indirect fire.
weapons are assumed to be ‘military mortars with fragmentation rounds. containing
explosives equivalent to explosive weight Ill in Tables. B-1 and D-1. Protection against
the effects of such rounds on an individual building is not considered practicalasa - .
minimum standard; therefore, these standards are intended to limit collateral damage to.
adjacent buildings from these weapons. T - :

2-41.3 . Direct Fire Weapons. For the purpose of these standards, direct fire.
weapons include small arms weapons and shoulder fired. rockets that require a direct’

line of sight.” Some standards in this document are predicated on a direct fire weapon
threat. Provisions of those standards are based on the. assumption that those weapons -
will be fired from vantage points outside the control of an installation or facility. - .
Obscuration or.screening that minimizes targeting opportunities is assumed tobethe
primary means of protecting DoD personnel from these weapons in these standards.

2-414 Fire. Recentincidents indicate that causing fires can be considereda - - B }
terrorist tactic. Fire may be used as a direct temorist tactic or it may be a secondary

effect of some other tactic. Examples of how fire might be used as a direct tactic would

include arson and driving a fuel truck or other fuel-laden vehicle into-a building.

2415 Chem.ical,‘Bfibl'pgical,._ and Ra_diold'g:icaIlWeapqhsl.' Forthe purposes of _
these standards, these weapons are assumied to be improvised weapons. containing . .

airbomne agents employed by terrorists. These standards do not assume Lo
comprehensive protection against this threat. They provide means to reducethe .. .
potential for widespread dissemination of such agents throughout a building in the event .
of an attack. ‘ L . o ' .

2442 " Controlled Perimeter. These standards assume that procedures are

{implemented to search for and detect explosives o limit the likelihood.that a.vehicle . -

carrying quantities of explosives equivalent to explosive weight I in Tables B-tand D-1

could penetrate a.controlled perimeter undetected. It is further assumed that access o
control will include provisions to reject vehicles without penetrating the controlled .. . !
perimeter. _ |

243 . Levels of Protection. The potential levels of protection are described in
Tables 2-1, 2-2, and 2-3. These standards provide a Low level of protection for billeting - v ]
and primary gathering buildings and a Very Low level of protection for other inhabited- -

* buildings. Greater protection is provided for primary gathering buildings and billeting -
2-4 : 3
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because of the higher concentration of personnel and the more attractive nature of the
j target. If the minimum standoff distances are provided, or if mitigating meagures are
' - provided to achieve an equivalent level of protection, and if the threats aré no greater
than those indicated in Tables B-1 and D-1, the risk of injuries and fatalities will be
reduced. Threats higher than those envisioned in Tables B-1 and D-1 will increase the .
likelihood of injuries and fatalities regardless of the level of protection. Refer to the DoD.
Security Engineering Manual for detailed guidance on levels of protection and howto
achieve them for a wide range of threats. R

]

2-44 - -Minimum Standoff Distances.. Thé minimum standoff distances
identified in Fables B-1 and D-1.were developed to provide survivable structures for a
wide range. of conventionally constructed buildings and éxpeditionaryltémporary‘ o
structures. These bijikﬁngsrange from tents and wood framed buildings to reinforced
concrete buildings. For a more detailed discussion of this issue, refer to the DoD

* Security Engineering Manual. B B .

2-44.1  Conventional Construction Standoff Distance. The standoff distances
“in the “Conventional Construction Standoff Distance” column in Table B-1-are based.on
explosive safety considerations that have been.developed based on years of _
_ experience and observation. Those standoff distances may be conservative for heavy
construction such as reinforced concrete or reinforced masonry; however, they may be
- just adequate for lighter-weight construction. L

2-442 Effective Standoff Distance. Because standoff distances from the
“Conventional Construction Standoff Distance” column of Table.B-1 may. be overly
conservative for some construction types, these standards allow for the adjustment of
standoff distances based on the results of a structural analysis considering the S
applicable explosive weights in Table B-1. For new buiildings, even if such an analysis
suggests a standoff distance of less than those shown in the “Effective Standoff
Distance” column of Table B-1, standoff distancés of less than thosé in that column are
~ not allowed to ensure there is a minimal standoff distance “reserved” to accommodate
{future upgrades that could be necessitated by emerging threats. In' addition, tie 10
meter (33 feet) minimum is established to ensure there is no encroachment. on the
unobstructed space.. For existing buildings, the standoff distances in the “Effective’ . ..
~ Standoff Distance” column of Table B-1 will be provided except where doing so is not’
possible. In those cases, lesser standoff distances may be allowed where the required -
~ level of protection can be shown to be achieved through analysis or.can be achieved
. through building hardening or other mitigating construction or retrofit. -

2-44.3 Temporary and Expeditionary Construction. The standoff distances in
Table D-1 are based on blast testing conducted against TEMPER Tents, SEA Huts,
General Purpose Shelters, and Small Shelter Systems. With adequate analysis those
distances may be able to be reduced without requiring mitigating measures.

2-45 Exempted Building Types. For the reasons below some building types
are exempted from some or all of these standards. The minimum standards should be
applied to the exempted building types where possible.
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Table 21 Levels of Protection — “New Buildmgs

Level of

2-6
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- A ~ Potential Structural Potential Door and Potentral Injury
Protection | - Damage ., Glazing '
N . Hazards
-| Below’AT- Severely damaged Doors and windows fail Majorrty of personnel
| standards | Frame collapse/massive | and result in lethal o "suffer fatalrtses :
. Jdestruction. ‘Little left - hazards ’ '
- standing.
‘| Very Low | Heavily damaged - onset | Glazing will break and is -Majonly of personnel
' of structural-collapse: - | likely to be propelled into - ‘| stiffer serious injuries.
‘Major deformation of | the building, resulting in - | There are likely to be-a:
primary.and secondary. | serious glazing fragment. . | limited number (10% to
structural members, but | injuries, but fragments will | 25%) of fatalities. .-
progressive collapseis | be reduced. Doorsmay.. | S
unlikely. Collapse of be propelled into rooms,
non-stmctural elements. | presenting serious
. b hazards. S A
Low. .,Damaged— .G!azmg will break butfall Maijority of personnel o
unrepairable. -within 1 meter of the wall | suffer srgmﬁcant injuries.
Major deformatlon of . | orotherwise not presenta. | There maybeafew .
non-structural elements | significant fragment (<1 0%) fatalmes
and secondary structural | hazard. Doors may fail,
members and minor but they will rebound out - {
deformation of primary of their frames; presentlng
structural members, bt - mlmmal hazards
: progressnve collapse is |
.| unlikely. -- B NIRRT s A :
| Medium | Damaged - repanrable Glazing:will break, but will. | Some minor injuries, but : |
. -, { Minor deformations: of ... ::| remain in the window . fatalities are unlikely.
non-structural elements frame. Doorswill stayin |- .
and seoondary structural | frames, but will not be
‘membersandno .~ . |reusable.
_ | permanent, deformation -
fin pnmary stmctural
High 'Superﬁclally damaged. 'Glazmg will notbreak. - | Only superl' icial i lnjunes
- Nopermanent - | Doors will be reusable. - | arelikely. :
" | deformation of primary . | N
-}.and secondary stmctura! SR
members or:non- : -
structural elements.
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Level of Potential Structural Potential Door and - Potential lnjury
Protection | Damage * Glazing.
- : _Hazards - i
Below AT | Severely damaged. Doors and windows fail ‘Majority of personnel
standards | Frame collapse/massive: | and result in: lethat ’ suffer fatalmes '
| destruction. Littleleft - | hazards - :
_ manmng o - -} ,,' ;
Very Low | Heavily damaged - onset Glazing will break and is | Majority of personnel -
of structural collapse: likely to be propelled into. | suffer serious injuries.
Major deformation of - | the building,’ resultingiin | There are likely-to be a
primary structural = | serious glazing fragment | limited number (10% to
members, but injuries, but fragments will | 25%) of fatalities.
progressive collapse is be reduced. Doors may . | .
unlikely. Collapse of be propelled into rooms; -
secondary structural presenting serious
members and non- 'hazards o
| structural elements. » i L
Low Damaged -~ ! Glazmg will break andis ‘Maijority of personnel
unrepairable.  likely to.be propelled into - | suffer significant injuries.
Major deformation of ' the building, but should | There may be a few
secondary strictural { resultin survivable - - {<10%) fatalities.
members and minor - | glazing fragment injuries. .
{ deformation of primary | Doors may fail, but they -
structural members, but | will rebound out of their -
\ progressive collapseis | frames, presenting
d unlikely. Collapse of minimal hazards '
non-structural elements. T
Medium | Damaged — repairable. Glazing wull break butwrll Some minor injuries; but .
Minor deformatioris of remain in the window | fatalities are unlikely.
secondary structural frame. Doors wilt stayin | -~ :
members and no frames, but will not be " |
permanent deformation | reusable. :
in primary structural
members. Major
deformation of non-
{ structural elements.
High Superficially damaged. Glazing will not break. Only superﬁcial injuries
No permanent | Doors will be reusable. are likely.
deformation of primary
and secondary structural
members or non-
structural elements.
2-7
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| Table 2-3 Levels of Protectlon Expeditionary and Temporary
Structures :
Level of Potential Structural ' Potential Injury
" Profection | Dangglf R s
| Below AT fSeverely damaged.. Frame _ Majonty of personnel suffer t
| Standards | collapse/massive - o fatalities.
destruction. Little leﬂ
Lo |standing.. . R g
- -Very Low . | Heavily damaged Majo: : -.;Ma}onty of personnel suffer»
.. -~ | portions of the struclure will: -1 serious injuries. There are-. |-
{ collapse (over 50%).-A. _' likely to be a limited number- |
significant percentage of .~ (10% to 25%) of fatalities. .
‘I'secondary structyral .. " -} .0 . -
members will oollapse (ovef
50%). . A ' :
Low Damaged - unrepalrable - Majomy of personnel suffer
Some sections of the significant injuries. There
structure may eollapse or | may be a few (<1 0%)
.} lose structural capacity (10 - | fatalities.
L 10 20% of structure). - - N
Medium. Damaged—repalrable . | Some minor injuries, but no
Minor to major deformations | fatalities are likely. -
of both structural members | - .
and non-structural -
elements. 'Somesecondary .
debris wdlbehkely butthe -}
structure remains intact wnth
.- : lcollapse unlikely. .. :
High . | Superficially damaged, = | Only superﬁclal mjunes are I
No permanent deformation . rkew' '
of primary and secondary
structural members or non-
structural elements.
2-8
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. .2-451 Famlly Housing. The exemptron of family housing with 12 units or fewer
-’} . ’inasingle building acknowledges that the density of such units is generally iow,
reducing the likelihood of mass casualties. It also acknowledges the fact that low-

. density housmg has rarely been drrectty targeted by terrorists. A further’ assumptron for .
~ existing family housing with 13 or more units per building is that by designating parkrng -

spaces for specrﬁc residents or residences, the risk of parking vehicle bombs'in those
.. parking areas is reduced due to increased awareness of the vehiclesthatare
authorized to park there. -

2452 Shoppettes, Mini Marts Similarly Sized Commlssaries and Stand-

Alone Franchised Food Operations. _Thése facilities by the nature of their smaller

size and thetr operatron require parking in close proxrmlty' therefore they are exempted
from the i minirmum standoff distances for parking and roadways. Applymg other

upgrades requnred by these standards is feasible, however, and w:ll lessen the nsk of
mass’ casualtles ' .

245 3 Gas Stations and Car Care Centers. These facrlrtles are exempted from:

these standards because, by the nature of their operation, cars must be allowed to be i in
close proximity to them. Other measures includedin these standards would be
meffectlve m the absence of any control on vehlcles

2-454  Medical Transitional Structures and Spaces. These structures and
spaces’ may be required for limited durations.fo maintain mission-critical operations -
during construction that require close proximity or physicat connection to the existing-

~ building undergomg construction. This may make compliance with some of the standoff-
distance provisions of these standards lmpractrcal dunng the hmlted constmctlon
duration. o

2-4.5. 5 Other Transmonal Structures ‘and Spaces These structures and

spaces are exempted from soine of the standoff distance provisions of these standards o

because it would be |mpractrcal to apply them consrdenng the Irmated less-than-1 —year
duration of occupancy. .

2456 Recrurting Stations In Leased Spaces. Thesé’ facrlmes are’ exempted
because therr visibility and accessibility necessitate their bemg located in public spaees

ELM179

* which makes requiring them to comply with these standards impractical. In addition, the:

majority of these facilities do not have a sufﬁcrent poputatron and populatron densrty to
meet the lnhabrted burld’ ing standard o

2-4, 6 Policies and Procedures Poltcres and procedures area cntrcal adjunct
to building standards. It is assumed that there are means to control access to controlled
perimeters, underground parking, and other locations where vehicle access needsto be
limited. It is further assumed that unusual packages or containers or improperly parked
vehicles will be recognized as potential terrorist threats and appropriate reactive
measures will be implemented to reduce the potential for casualties. Finally, itis
assumed that policies and procedures will be developed to support these and other -
related issues and that those policies and procedures will be mcorporated into
antiterrorism plans, traumng, and exercises.
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247 Deslgn Cntena. It is assumed that the provrsrons of these standards wnll
be coordinated with all other applicable DoD burldmg and design criteria. and. polrcres
Nothrng in these standards should be interpreted to supérsede the provisions of any

other applicable burldrng or design criteria. Where other criteria mandate more stnngeni '

“requirements; it i is assumed that the provisions of those cntena wrll be followed

248 ' Enhanced Fire Safety. Historic fire scenarios and fuel loadmgs for”
various common burldrngs types that are the basis for requirements in burldrng and hfe
safety codes are }j n(ely to be much less severe than those expenenced in terrorist. . -

attacks. Therefore, in the event of a terrorist attack, fire safety may.be critical .
survival of building occupants and lrmmng the. extent’ of burldlng damage Flre afety. .
may be enhanced by desrgmng burldrngs to limit the extent or severity.of a fire and..,

providing more effective egress routes. Changes to fire safety requirernents, while they -

may be justifiable from an antiterrorism standpornt are beyond the scope of these -
standards, : ; _

. 249 - Tralmng Iti is assumed that key secunty and facrmy personnel wrll
receive training in security engineering, antrterronsm -and related areas.. Refer to the

Security Engineering Working Group web site for available training.and to DoD 2000.12-

H for additional information on training issues. ltis further assumed that all DoD -
personnel have been trained in basic antiterrorism awareness in accordance with DoD1 .

2000.16, that they are able to recognize potential threats, and that they know the proper ‘f

ccourses of action should they detect a potential threat.

2-4.10 Expedltionary and Temporary Structures. Expeditionary and L
temporary structures are commonly built of either combinations of metal frames and
fabric or wood frames and rigid walls. 1t is assumed that most expedmonary and . -
temporary structures cannot be retrofitted or hardened. sufficiently for higher threats;
therefore, unless adequate planning is done to obtain the needed space to achieve:
appropriate standoff, DoD personnel will be highly vulnerable to tefrorist attack:

2411 . Leased Buildings. DoD personnel occupying leased buildings deserve |
‘the same level of protection as those in DoD-owned buildings; therefore, they should -
meet the requrrements of these standards wherever possible... They must meet the.

requirements when the DoD occupancy meets the criteria.in these standards. The - A |

thresholds in those criteria reflect the significance of hlgher populatrons of Dob -

personnel as targets versus the rnherent risk reduchon assocrated wrth dlspersmg DoD

‘personnel.

2-10
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| * DEFINITIONS
Access controt ‘For the purposes of thése standards; any combination of barriers,

gates; electronic seounty equapment andlor guards that can deny entry to unauthonzed :
- personnel or vehicles. :

Access road.: Any roadway such as a mamtenance delivery, service, emergency,

other special hmrted use road that is neoes$ary for the operatlon of a burldrng or . ';- S
structure R : :

Billeting. Any burldrng or portlon ofa burldmg in whrch 11 or more unaccompamed
DoD personnel are routinely-housed, including Temporary Lodgrng Facilitesand +« @ . .
military family housirig permianently convérted to unaccompanied housing. Billeting also.

applies to expedltlonary and temporary structures with srmrtar populatron densmes and
functions.” - P v _

Building hardening Enhanced conventlonal constructron that mmgates threat hazards
where standoff distance is limited. Building hardening may also be consideredto’ - '
include the prohibition of certain bunldmg materials and construction technrques

Burldtng separation. - The distance between closest pomts on the extenor ‘walls: of
ad]aoent burldmgs or structures ' . A

S " Cotlateral damage In;ury to personnel or. damage to buildings that are not the pnmary
’ target of an afttack. .

Container structures. Structures bultt usmg shtppmg oontalners that are desrgned to }
withstand structural loadings. associated with:shipping, including Container Express. . .
{CONEX) and International Organization. for-Standardization (1ISO) containers. Testing . -
has shown that these structures behave srmrlarly to burldmgs for the purposes of these
standards . S wa

Controlled perimeter. For the purposes of these standards -a physical boundary at
which vehicle:access is controlled at the perimeter of an installation, an area within; an
installation, or. another area with restricted access. A physical boundary willbe: .. v o
considered as a sufficient means to channel vehidles to. the access control pomts At a L
minimum, access control at a.controlled perimeter requires the demonstrated capabrtity -

to search for and detect explosives. - Where the controlied perimeter includes a . PR
shoreline and there is no deﬁned penmeter beyond the shorelrne the boundary wrll be

at the mean hrgh water mark _ IR : _ RN

COnventional constructton. ‘. Bulldrng construcbon that is not specrﬁcatly desrgned tov
resist weapons or explosives effects. Conventional construction is desrgned only to
resist common Ioadmgs and environmental effects such as wind, seismic, and snow
loads.

A-1
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Conventional Construction Standoff Distance... The standoff distance at which

. conventional construction may be used for buildings without a specific analysis of blast
effects, except as otherwise requrred in these standards.

" Design Basis Threat. - The threat (aggressors, tactics, and associated weapons, tools,- .
or explosives) agarnst whrch assets within a building must be protected and upon whrch s
the security engrneenng desrgn of the building is based. .

DoD building. Any building or portion of a building. (permanent, temporary, or. et
expedmonary) owned; leased; pnvatized or otherwise occupied; managed, or controlled g
by or for DoD. DoD buildings are categorized within these standards as uninhabited, -

. inhabited, prrmary gathenng and brlletlng

~ DoD (:omponents 'lhe Ofﬁce of the Secretary of Defense (OSD) the Malrtary
- Departments (including their National Guard and Reserve: Cormiponents); the Charnnan
Joint Chiefs of Staff and, Joint Staff; the Combatant Commands; the Office of the S
Inspector General of the Department of Defense; the Defense Agencies; the DoD Freld
Activities; and all other orgamzatronal entmes wrthrn DoD

DoD personnel. Any u. S. m’lrtary, DoD crvrllan or famrly member thereof host»natlon
employees working for DoD, ‘'or contractors occupying DoD buildings. .

Effective Standoff Distance. A standoff distance less than the. Conventional - . e
Construction Standoff Distance at which the required level of protection can be shown :
to be achieved through analysis or can be achleved through burldrng hardenrng or other
mitigating construction-or refrofit. '

Expeditionary structures. Those structures intended to be inhabited for no more than
1 year after they are erected. This group of structures typically include tents, Simalrand . -
Medium Shelter Systems, Expandable Shelter Containers (ESC); ISO and CONEX P
containers, and General Purpose (GP) Medrum tents and GP Large tents etc

Fabric coveredlmetal frame construction. A constructron type that can be rdentlﬁed

by a metal, load-bearing frame (usually aluminum) with some type of fabric (such as _
canvas) stretched or pulled over the frame. Examples of the types of structures thiat: = =
should be considered under this classrﬁcatron of structures include Frame—Supported :

Tensioned Fabric Structures (FSTFS) Tent, Extenidable; Modutar Personnel (T EMPER

Tents); and Small and Medium Shelter Systems (SSS-and’ MSS); and-air supported: :
fabric structures: Testmg has shown that for these fabnc structures the frame |s what e
causes hazards

Famrly housing. DoD burldmgs used as quarters for DoD personnel and thelr pLopmiE
dependents. For the purposes of these standards, family housing will be considered to -
includé Morale; Welfare, and Recreatron housing (cottages) of srmrlar occupanct_es B
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Glazing. The part of &'window or door assefbly that niomally transmits hght but ot -
air. -~ 0 T n B

Inhabited buildmg Burldmgs or porbons of buildirigs’ routinely occupied: by 11 ¢ or more '

DoD personnel and with'a population density of greater thanone person per-40° gross
square meters (430 gross square feet). This density generally excludes industrial;’

" maintenance, and. storage facrlrhes, except for more densely populated portrons of those o
buildings such as administrative areas. The inhabited building designation also: appires

to expeditionary and temporary structures with similar population densities. Ina
" -building that meets the criterion of havrng 11 or more personnel, with portions that do. ..

not have sufficient population dénsities to quahfy a rnhabrted buildings, thoss- po'r'tr ns . o .
that have sufficient population densities will beé considered inhabited buildings while‘the’
remainder of the building may be considered uninhabited, .subject to provisions of these

standards. An- example would be a hangar with an: admrmstratrve area.within it. The,_

administrative area would be treated as an inhabited building while the remainder of the
“hangar could be treated as uninhabited.. (Note: This definition differs significantly from- ...

the definition for. mhabrted building used by DoD 6055.9-STD and is not construed to be
authorization to. devrate from criteria of DoD 6055.9-STD.) -

Laminated glass.. Multiple sheets of glass bonded together by a bonding interlayer. .

Level of protection. The degree to which an asset (person equrpment object efc. ) is -

protected against i injury or damage from an attack.

Mass notiﬁcation Capabrlny to provrde reat-tlme :nformahon to all burldrng occupants
or personnel in the immediate vicinity of a building during emergency srtuatrons

Medical transitional structures and 'spaces. Structures that are erected or Ieased for e

temporary occupancy to maintain mission-critical medrcal care during. construclron
. renovation, modrﬁcatron repair or resforation of an exrstmg medical structure.
Examples include urgent ambulatory, and.acute care operations. . :

Parking Desrgnated areas ‘where. vehrcles may be left unattended

Primary gathering burldlng lnhabrted buildings routmely occupied by.50 or. more DoD

*_personnel.and family housing wrth 13.0r more family units. per buiiding.. Thrs

designation applies to the entire portion of a building that meets the. populatlon densrty _
- requirements for-an inhabited building. For example, an inhabited portion of the building

that has an area within it with 50.or more personnel is a primary gathering building for
the entire inhabited portion of the building. The primary gathering building designation
also applies to expeditionary and temporary structures.with similar populatron densities.

Progressrve collapse. A chain reaction fazlure of building members toan extent
disproportionate to the original localized damage. Such damage may result in upper
fioors of a building collapsing onto lower floors.

Roadways. Any surface intended for motorized vehicle traffic.

A-3

APPENDIX 15 Page 27

UFC 4-010-01
31 July 2002

ELM179




NEW FUEL SYS TEMSk MAINTENANCE DOCK : . . ELM179
DACAB85~02-R~0009, AMENDMENT R0O012 '
. UFC 4-010-01

_ 31 July 2002
_ Routmely occupled. For the purposes of these standards, an establlshed or

predictable pattern of activity within a burldrng that terrorists could recogmze and exploit. - o

'Secunty engineenng The process of |dentlfyrng practical, risk managed shortand . . .
Iong-term solutions to reduce and/or mrtugate dynamrc manmade hazards by mtegratmg o
_multuple factors mcludmg constructron, equipment, manpower and procedures. ...

Specrﬁc threat. Known or postulated aggressor achvrty focused on targetmg a "
particular asset . : , R _ .

Standoff dlstance. A dlstance mamtamed between a‘burldrng or portron thereof and -
the: potentlal locatlon for an explosrve detonatron ‘

Structure group. A cluster of expedrtronary or temporary stmctures consrstmg of
multrple rows of mdrvrdual struetures wrth 200 or fewer DoD personnel ’

_ Structural glazed window: systems. Wndow systems in which glazmg is bonded to c
both sides of the window frame u$rng an adhesrve such as a hlgh-strength hrgh- B
. performance silicone sealant.

‘ Supers’tructtjre‘ The support’in‘g elements of a building above the 'foundation o

Temporary structures. Those structures that are erected with'an expectéd: oocupancy '
of 3 years or less. This group of structures typically includes wood frame and rigid wall
construction, and such things as Southeast Asia (SEA) Huts, hardback fents, ISO and
CONEX containers, pre-engineered burldmgs trailers, stress tensioned shelters '
Expandable Shelter Containers (ESC), and Aircraft Hangars (ACH).

‘TNT equivalent welght. The werght of TNT (trinitrotoluene) that has an equrvalent
energetic output to that of a drfferent werght of another explosrve compound '

Transitional structures and spaces. Structures or spaces within burldrngs that are
used to temporarily (less than 1 year) relocate occupants of another building whrle that
building undergoes renovations, modifications, repairs, or restorations.

Unobstructed: ‘space. Space within 10 méters (33feet)of an mhabnted burld' ing that
does not allow for concealment from observatron of exploswe devrces 150 mm (6
lnches) or greater m herght ' _
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APPENDIX B .

DoD MINIMUM ANTITERRORISM STANDARDS FOR NEW AND EXiS'fING
BUILDINGS S o

- B4 SITE PLANNING. Operational, logistic, and security requirements must
be integrated into the overall design of buildings, equipment, landscaping, parking,
roads, and other features. The most cost-effective solution for mitigating explosive
effects on buildings is to keep explosives as far as possible from them. Standoff =
distance must be coupled with appropriate building hardening to provide the necessary
level of protection to DaD personnel. ‘The following standards detail minimum standoff-

UFC 4-010-01

"ELM179

distances that when achieved will allow for buildings fo be built with minimal additional - )

construction costs. Where these standoff distances cannot be achieved because‘!andf ,

is unavailable, these standards allow for building hardening to mitigate the blast effects. . 3

- Costs and requirements for building hardening are addressed in the DoD Security

- Engineering Manual.
B-1.1 Standard 1. Minimum Standoff Distances, The minimum standoff -

distances apply to all new and existing (when triggered) DoD buildings covered by these

standards. The minimum standoff distances are presented in Table B-1 and illustrated

in Figures B-1 and B-2. Where the standoff distances in the “Conventional Construction

Standoff Distance” column of Table B-1 can be met, conventional construction may be
- used for the buildings without a specific analysis of blast effects, except as otherwise-
required in these standards. Where those distances are not available, an engineer
) experienced in blast-resistant design should analyze the building and apply building
i hardening as necessary to mitigate the effects of the explosives indicated in Table B-1
at the achievable standoff distance to the appropriate level of protection.- The .
appropriate levels of protection for each building category are shown in Table B-1, and
- are described in Tables 2-1 and 2-2 and in the DoD Security Engineering Manual. For
new buildings, standoff distances of less than those shown in the “Effective Standoff
Distance” column in Table B-1 are not allowed. For existing buildings, the standoff
distances in the “Effective Standoff Distance” column of Table B-1 will be provided A
except where doing so is not possible. In those cases, lesser standoff distances may -
be allowed where the required level of protection can be shown to be achieved through-
-analysis or can be achieved through building hardening or other mitigating construction
or retrofit. - : v -

B-1.11  Controlled Perimeter. Measure the standoff distance from the controlled

perimeter to the closest point on the building exterior or inhabited portion;__bf ,tlje:fbuilding. _

B-1.1.2 Parking and Roadways. Standoff distances for parking and roadways
-are based on the assumption that there is a controlled perimeter at which larger vehicle-
bombs will be detected and kept from entering the controlied perimeter. Where there is
a controlled perimeter, the standoff distances and explosive weight associated with
parking and roadways in Table B-1 apply. If there is no controlled perimeter, assume
that the larger explosive weights upon which the controlled perimeter standoff distances
are based (explosive weight | from Table B-1) can access parking and roadways near

B-1
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Table B-1 Minimum Standoff Dlstances and Separation
for New and Existing Buildings
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.

Location '

Buﬂdlng' Catégory

Standoff Distance or Separation Requ:rements |

Applicable | Gonventional Effective Applicable
_Levelof | Construction Standoff | Explosive
_._Protection. Standoff Dlstance‘” : vWe‘g;ht 4
| , ‘ Distance . '
Controlled 'Bi!leting  Low 45mW 25m_
Perimeter | - - . o (148ft) = | (821) i
PZ'::g‘g, "anary Gathenng'* : “low  [45mTW 25 m V™
~and . 1g A s ) < N
Roadways | 2Hing. | I R I et b
Coh"on:&‘“‘lnhablted Bulld‘ng ~ { VeryLow |[25m®™ 10m™ :
Pefimeter . (82 ) (331t) - 1
Parking | Billeting Low 25m® 10m® ‘
and _ . le2n @3ft n
Roadways anary Gathering Low - .25m 10m ¥ .
withina | Building =~ = R K _&, (33#.) ‘n
Controlled Inhabited Building. ~ | VeryLow [10m 10;_nm ‘
Perimeter S a - (33 1) (33 1) n
Trash - | Billeting - Low 25m i0m .o
Containers |- - . . | 82#.) (33#t) .
_‘_'Building - ‘ 1(821) (331t.) L
inabited Bullding VeryLow |10m 0m T
: : : 1(331) (331) o
Buildmg , Bllletmg 'Lov\g. - 4 "10m 'NQ o o
Separation | - _jesn) antiterrorism me
| o - | inimam
bunldlrp_gs -Primary Gathering. "} ~ Low * -J10m .- No = .. . I~ .
only). | Building. A T 1@31) antiterrorism - |- W ®,
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burldrngs Therefore where there is no controlied penmeter use standoff distances

from parking and roadways according to the distances and the explosive wejght
associated with controlled perimeters in Table B-1. Measure the standoff di stance from
the closest edge of parking areas and roadways to the closest point on the building

~ exterior or inhabited portion of the building. In addrtron the followrng apply

B-1.1.2. 1 New Inhabited Bmldings. The minimum standoff for alI new burldmgs

regardless of hardening or analysrs is 10 meters (33 feet) for both parkmg areas and
roadways ,

B-1.1.2. 2 Exrstmg Inhabrted Burldings Where possrble move parking and
roadways away from existing buildings in accordance with the standoff distances and
explosive weights in Table B-1. It is recognized, however, that moving existing parking

-areas and roadways or applymg structural retrofits may be impractical; therefore, the

following operatronal optlons are provided for exrstmg lnhabrted buildings:

B-1.1.2.2.1 Parkmg Areas. Establish access control to porbons of parking areas that

are closer than the required standoff distance to ensure unauthorized vehicles are not

allowed closer than the required standoff distance. For pfimary. gathering buildings and

billeting, if access.control is provided to prevent unauthorized parking within the

. required.standoff distance, controlled parking may be permitted as close as 10 meters

(33 feet) without hardening or analysis. Controlied parking may be allowed closer if it
can be shown by analysis that the required level of protection can be provided at the
lesser standoff distance or if it can be provrded through building hardening or other
mitigating construction or retrofit.

B-1.1.2.2.2 Parking on Roadways. Ehmmate parking on roadways within the :
required standoff distances along roads adjacent to existing buildings covered by these
standards.

B-1.1.2.2.3 Parking for Family Housing. For existing family housrng with 13 or more
units per building within a controlled perimeter or where there is access control to the
parking area, parking within the required standoff distances may be allowed where
desrgnated parking spaces are assigned for specific residents-or residences. Do not -
label assigned parkmg spaces with naimies or ranks of the residents. Do riot encroach

* upon existing standoff distances where the existing standoff distances are less than the

- required standoff distances. For example, where the required standoff distance is:10

meters, but existing desrgnated parking is only 8 meters (27 feet).from existing family
housing, that parking may be retained, but addmonal parkrng will niot be allowed closer
than 8 meters (27 feet. )

B-1.1.3 Parklng and Roadway Projects. Where practical, all. roadway and
parklng area projects should comply with the standoff distances from inhabited buildings
in Table B-1. Where parking or roadways that are within the standoff distances in Table
B-1 from existing buildings are being constructed, expanded, or relocated, do not allow
those parking areas and roadways to encroach on the existing standoff distances of any
existing inhabited building. That applies even where such pro;ects gre not associated
with a building renovation, modrﬁcatron repair, or restoratlon requiring compliance with
these standards.

B-4
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B-1.14. ' Trash Containers. Measuré the standoff distance from the nearest point
. of the trash container or trash container enclosure to the closest poirit on the building

exterior or inhabited portion of the buildirig. Where the standoff distarice is not
available, harden trash enclosures to mitigate the direct blast effects and secondary
fragment effects of the explosive on the building if the applicable level of protection can
be proven by analysis. If trash enclosures are secured to preclude introduction of
objects into the enclosures by unauthorized personnel, they may be located doser fo.
the building as long as they do nt violate the unobstructed space provisions of
Standard 3. Openings in screening matérials and gaps between the ground and =~~~ -
screens or walls making up an enclosure must not be greater than 150 min (6inches).

B-12 * Standard 2. Building Separation. Building séparation requirements.
apply to new-buildings and are established 16 minimize the possibility that an attack on.*

one building causes injuries or fatalitiés in adjacent buildings. The separation distance - -
is predicated on the potential use of indirect fire weapons. ' S

'B-1.2.1" " Billeting and Primary Gathering Buildings. For all new billeting and
primary gathering buildings, ensure that adjacent inhabited buildings are separated by
at least the distances in Table B-1. Where it is necessary to encroach on those building
separations, analyze the structure and provide hardened building components as
necessary to mitigate the effects of the explosive indicated in Table B-1tothe
appropriate level of protection shown in Table B-1. Levels of protection are described in
Table 2-1 and in the DoD Security Engineering Manual. o

s B-122  Other Inhabited Buildings. There are no.minimum separatiori distances
o) required for antiterrorism purposes for inhabited buildings other than billeting and
primary gathering buildings. : :

B-13 Standard 3. Unobstructed Space. It is:assumed that-aggressors wilfnot -
attempt to place explosive devices in areas near buildings where these explosive ..~
devices could be visually detected by building occupants observing the area around.the .
‘building. Therefore, ensure that obstructions within 10 meters (33 feet) of inhabited
buildings or portions thereof do not allow for concealment from observation of explosive . -
devices 150 mm (6 inches) or greater in height. This does not preclude the placement .. :
of site fumnishings or plantings around buildings. It only requires conditions such that

* any explosive devices placed in that space would be observable by building occupants. -

. For existing buildings where the standoff distances for. parking and roadways have been . -

- established at less than. 10 meters (33 feet) in accordance with paragraph B-1.1.2.2, the :

unobstructed space may be reduced to be equivalent to that distance. CT

B-1.3.1  Electrical and Mechanical Equipment._The preferred location of. .
electrical and mechanical equipment such as transformers; air-cooled condensers, and -
packaged chillers is outside the unobstructed space or on the roof.. However this: - :
standard does not preclude placement within the unobstructed space as longthe . -
equipment provides no opportunity for concealment of explosive devices. '

B-1.3.2 Equipméht Enclosures. If walls or other screening devices with more

than two sides are placed around electrical or mechanical equipment within the:

unobstructed space, enclose the equipment on all four sides and the top. Openings in
. B-5
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' screenrng matenals and gaps between the ground and screens or walls. making up an o
_ enclosure will not be greater than 150 mm (6 inches). Secure any surfaces. of the )
- enclosures that can be opened so that unauthonzed personnel cannot galn access .
through them o . : ‘

B-1.4 Standard 4. Drive-Up/Dror Areas. Some facmtres requrre access to' )
~areas within the required standoff distance for dropping off or.picking up peopleor .
- loading of unloadrng packages and other objects Examples that may require dnve- o
_up/drop-off include, but arée not limited to, medical. facrlmes exchanges and '
-commrssanes child care centers and: schools L , )

B-141 Markmg. Where operatlonal or safety consrderattons require drive-up or
drop-off areas or dnve-through lanes near burldrngs ensure those areas or ‘lanes are.
- clearly defihed and marked and that their intended use rs clear to. prevent parklng of
vehicles in those areas S .

B-14.2 Unattended Vehicles. Do not allow unattended vehicles in drive-up or
. drop-off ¢ areas or dnve—through lanes. : T '

B-143 ‘Location. Do not allow dnve-through Ianes or dnve-upldrop-off to be
located under any rnhabrted portron ofa bu1d|ng ,

B-1.5- - - Standard 5. Access Roads. Where access roads are necessary forthe -
operation of a building (including those required for fire department access), ensure that
access control measures are implemented to prohibit unauthorized vehicles from using
access roads wrthln the applicable standoff: dlstances in Tabte B-1.

B-1.6 Standard 6. Parking Beneath Buildings or on Rooftops. Elrmlnate
parking beneath inhabited buildings or on rooftops of inhabited buildings. Where very

limited real estate makes such parking unavoidable, the followrng measures must be .
incorporated into the desrgn for new buildings or mitigating meastures must be '
: rncorporated lnto eXIstmg burldmgs to achleve an equrvalent level of protectlon

B-1.6:1 " ' Access Control. Ensure thataccess control measures are rmplemented
to prohlblt unauthonZed personnel and vehlctes from entenng parkmg areas

B-1 6 2. Structural Elements. Ensure that the floors beneath or roofs above
inhabited areas-and all other adjacent supporting striictural ‘elements will niot fail from
the detonation in the parklng area of an exploswe equ:valent to exploswe werght Il ln
Table B-1 . :

B-1.6.3 Progressive Collapse. All structural elements withih and adjacent to the -
parking area will be subject to all progresswe collapse provisions of Standard 7 except -
that the exterior member’ removal provision will also apply to interior vertical or
horizontal load carrying elements. Apply those provrsnons based on an exploswe
equivalent to explosive weight I in Table B-1.

B-2 STRUCTURAL DESIGN.' lf the minimum standoff distances are achieved,'

conventional construction should minimize the risk of mass casualties from a terrorist '_ o
| | B6 S )
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attack. Even if those standoff distances can be achieved, however, incorporate the
following additional structural issues that must be incorporated into building designs to
ensure th'atbuildings do not experience progressive collapse.

B-21 = Standard 7. Progressive Collapse Avoidance, Progressive collapse is
considered to be sigriificant risk for buildings of three or more stories. Basements will.

be considered stories if they have one or mofe exposed walls. For all new and existing -

inhabited buildings of three stories or more; design the supérstructire to sustain focal

damage with the structural system as a whole remaining stable and not being damaged .

to an extent disproportionate to the original local damage. Achieve this throughan -
_arrangement of the structural elements that provides: stability to the entire structiiral -~
System by transferting loads from.any locally damaged region to adjacent regions

capable of resisting those Toads without collapse.” Accomplish this by providing ..

- sufficient continuity, redundancy, or energy dissipating capacity (ductility, damping,

hardness, etc.), or a combination thereof, in the members and connections of the . .

structure. For further guidance, refer to American Society of Civil Engineers Standard

7-98 and to detailed guidance in the DoD Security Engineering Manual. In addition, the

measures below apply to all buildings of three or more stories.

B-2.1.1 Columns and Walls. Design all exterior vertical load-carrying columns
and walls to sustain a loss of lateral support at any of the floor levels by addingone -
story. height to the nominal unsupported length. - While this ‘standard is based on the .

assumption of an external threat, where parking beneath buildings is unavoidable, this |

provision also applies to internal vertical load carrying columns and walls.

B212 Exterior Member Removal. Analyze the structure to ensure_.if-jcan
withstand removal of one primary exterior vertical or horizontal load-carrying element
(i.e., a column or a beam) without progressive collapse. ' S

‘B-21.3 _ Floors. Design all floors with improved.capacity to withstand load

the dead load plus one-half the live load.

reversals due to explosive effects by designing then to withstand a nét uplift equal o - '\ |

B22 Standard8. Structursllsolation.

B-22.1 . Building Additions. Design all additions to existing buildingstobe
structurally independent from the adjacent existing building. - This will minimize the -
possibility that collapse of one part of the building will affect the stability of the -

remainder of the building. Altematively, verify through analysis that collapse of ejther- ) .

the addition or the existing building will not result in coliapse of the remainder of the
bulding. - T AREER T
B-222  Portions of Buildings. Where there are areas of buildings that do hot
meet the criteria for inhabited buildings, design the superstructures of those areas to be

structurally indépendent from the inhabited area. ‘This will minimize the possibility that '

collapsé of the uninhabited areas of the building will affect the stability of the

superstructure of the inhabited portion of the building. Alternatively, verify through . .

analysis that collapse of uninhabited poﬁions of the buildir_ig will not result in collapse of
B-7
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any portion of the building covered by this standard. This standard is not mandatory for

 existing structurés, but it should be implemented where possible

B-23 . Standard 9. Building Overhangs. Avoid building overhangs with
inhabited spaces above them where people could gain access to the area undemeath

the overhang. Where such overhangs must be used, incorporate the following - -
measures into the design for new buildings. Incorporate mitigating measures into .

existing.buildings to achieve an equivalent level of protection.

- B-231 _ Parking ahd‘RaaaWa’y‘Resmcﬂéﬁs;'Eﬁsu;e that there are NG roadways

or parking areas under overhangs.

B-232  Floors. Ensure thit the floors beneath inhabited areas will not fail from

the detonation undemeath the overhang of an explosive equivalent o explosive weight.

If where there is a controlled perimeter-and explosive weight | for an uncontrolied

perimeter. Explosive weights | and Hl are identified in Table B-1. \
B-2.3.3 Superstructure. The progressive collapse provisions of Stahdéi'd‘-?','

including the provision for loss of lateral support for vertical load carrying elements, will -
include all structural elements. w_it_hin Aan(_vi }adjac__e_n} to the overhang. ’

B-2.4 Standard 10 Exterior Masonry Walls. Unreinforced masonry walls are

prohibited for the exterior walls of new buildings.- A minimuim of 0,05 percent vertical -

reinforcement with-a maximum spacing-of 1200 mm (48 in) will be provided. For existing ‘

buildings, implement mitigating. measures to provide an equivalent level of protection.
B-3 ' ARCHITECTURAL DESIGN. Even where the minimum standoff
distances are achieved, many aspects of building layout-and cther architectural design
issues must be incorporated to improve overall protection of personnel inside buildings.

B3.1  Standard 11. Windows and Glazed Doors. To minimize hazards from - -
flying glass fragments, apply-the provisions for glazing and window frames below forall”
new and existing inhabited buildings covered by these standards. -Windows and frames -

must work as a system to. ensure that their hazard mitigation is effective. These
provisions apply even if the minimum standoff distances-are met.

B311 ' Glazing. Use a minimur of 6-mim (1/4-in) nominal laminated glass for all
exterior windows and glazed doors. The 6-mm (1/4-in) laminated glass consists of two -

nominal 3-mm {1/8-in) glass panes bonded fogether witha minimum of 4 0.75-mm

(0.030-inch) polyvinyl-butyral (PVB) interlayer. For insulated glass units, usé 6 mm (1/4

inch) laminated glass inner pane as a minimum. For alferatives to the 6-mm (1/4-in)
laminated glass that provide equivalent levels of protection, refer to the DoD Security
Engineering Manual. ‘ S e .

 B312  Window Frames. Provide framies and mullions of aluminum or steel, To

ensure that the full strength of the PVB inner layer is engagéd, design frames, mullions,
and window hardware 1o resist a static load of 7 kilopascals (1 Ib per square in) applied
to the surface of the glazing. Frame and mullion deformations shall not exceed 1/160 of
the unsupported member lengths. The glazing shall have a minimum frame bite of 9.5-
B-8
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Dy . mm (3/8-in) for structural glazed window systems and 25-mm (1-in) for window systems
/.. thatare not structurally glazed. Design frame connéctions to surrounding walls 1o resist -
-+ acombined ultimate loading consisting of a tension force of 35-kN/m (200-Ibs/in) and a
.shear force of 13-kN/m (75 Ibs/in). Design supporting elements and'their connections
based on their ultimate capacities. In addition, because the resulting dynamic loads afe
- likely to be dissipated through multiple mechanisms, it is not necessary to account for
- . reactions from the supporting elements in the design of the remainder of the structure.
Altenatively, use frames that provide an equivalent level of performance. For existing
buildings, this may require replacement or significant modification of window frames,
 anchorage, and supporting elements. - . oo eon oS

B-3.1.3 " Mitigation. Where the minimum standoff distances cannot be met,
provide glazing and frames that will provide an equivalent level of protection to that -
provided by the glazing-above as described in Tables 2-1 and 2-2 for the applicable -
explosive weight in Table B-1. - s o

B-3.14  Window Replacement Projects. Whenever window or door glazing is
being replaced in existing inhabited buildings as part of a plannied window or giazing
replacement project, whether or not the building meets the triggers in paragraph 1-6.2,
install glazing that meets all of the requirements above. S .

B-3.2 Standard 12. Building Entrance Layout. The areas outside of
installations are commonly not under the direct control of the installations. Where'the: -
main entrances to buildings face installation perimeters, people entering and exiting the
buildings are vulnerable to being fired upon from vantage points outside the
installations. To mitigate those vulnerabilities apply the following measures: -

B-3.2.1 - « 'New'BdiIdingé.‘ For new inhabited buildings, ensure that the main
entrance to the building does fiot face-an installation perimeter or other uncontrolled
vantage points with direct lines of sight to the entrance. e

B-32.2 - Existing Buildings. For existing inhabitéd'buildings whefe the main :
entrance faces an installation perimeter, either use a different entrance as the main -~ "~
entrance of screen that'entrance to limit the ability of potential aggressors totarget "+ -
people enterirg and leaving the building. e o
B-3.3- - - . Standard 13: Exterior Doors. For all new and existing buildings covered-
by these standards; ensure-that all exterior doors into.inhabited aréas'open outwards.” . - -
By doing so, the doors will seat into the door frames in response to an explosive blast, - -
increasing the likelihood that the doors will not enter the buildings as hazardous debris. .

B-34 - Standard 14: Mailrooms: The following measures address the location:
of rooms to which'miail is delivered or in which mail is handled in new and existing

- inhabited buildings. The measures involve limiting collateral-damage and injuries and
facilitating future upgrades to enhance protection should they become necessary.
B-34:1 - - Location. Where a niew or existing building covered by these standards
must have a mailroom; locate that mailroomon the perimeter of the building. By~
locating the mailroom on the building perimeter there is an:opportunity fo modify it in the

B-9
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future if a mail bomb threat is identified. Where mailrooms are located in the interior of _
- buildings, few retrofit options are available for mitigating the mail bomb threat. - =
B-34.2 . Proximity. Locate mailrooms as far from heavily populated areas of the -
building and critical infrastructure as possible. This measure will minimize injuries and. =
damage if a mail bomb detonates in the miailroom. Further, it will réduce the potential =~
for wider dissemination of hazardous agents. These apply where the mailroom is not. =~
. specifically designed to resist those threats. ~~ ~ 7 7 T Tl
B-34.3  Sealing. To limit migration into buildings of airborme chemical, biological,
and radiological agents introduced into mailrooms, ensure that mailrooms are well
. sealed between their envelopes and other portions of the buildings in which they aré -
located. Ensure the mailroom walls are of full height construction that fully extends and
is sealed {o the undersides of the roofs, to the undersides of any fidors above them, or
1o hard ceilings (i.e. gypsum wallboard ceiling.) Sealing should include visible cracks, ‘
the interface joints between walls and ceilings/roofs, and all wall and ¢eiling/roof .
-penetrations. 'Doors will have weather stripping on all four edges.. Refer to the DoD~

Security Engineering Manual for additional guidance.

B-35 Standard 15. Roof Access. For all new and existing inhabited buildings -
covered by these standards, control access to roofs to minimize the possibility of
aggressors placing explosives or chemical, biological, or radiological-agents there or =~
otherwise threatening building occupants or critical infrastructure.- =~ - .

B-3.5.1 New.Buildings. For new buildidgs-éﬁrﬁiﬁaté_éii extemalroofaccessby . s
- providing access from internal stairways or ladders, such as in mechanical rooms. . . i )

B-3.5.2 Existing Buildings. For existing buildings, efiminate external access -
where possible or secure external ladders or stairways with locked cages or similar ..
mechanisms. : L o S

-B-3.6 Standard 16. Overhead Mounted Architectural Features. For all new -
and existing buildings covered by these standards, ensure that overhead mounted. _, - .-
features weighing 14 kilograms (31 pounds) or more are mounted to minimize.the .. .. ...
likelihood that they will fall and injure building occupants. Mount all such systems so. . ...
that they resist forces of 0.5 times the component weight in any direction and 1.5 times
the component weight in the downward direction. This standard does not preciude the ...
need to design architectural feature mountings for forces required by other:criteria such -
as seismic standards.. B I e r TR ST S

B4  ELECTRICAL AND MECHANICAL DESIGN. Electrical and mechanical

~ design standards.address limiting damage to critical infrastructure; protecting building:. *.
occupants against.chemical, biological, and radiological threats, and nofifying building. - -
occupants of threats or hazards. - -~~~ ... - . S T

' B4.1 ‘Standard 17. Air Intakes. Air intakes to heating, ventilation, and air

conditioning (HVAC) systems that.are designed to move air throughout a building that
are at ground level provide an-opportunity for aggressors to easily place contaminants
that could be drawn into the building. - e :

B-10 R o o }
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B4.1.1" New Burldings For all new mhabrted burldmgs covered by thls document §
n ) locate all air intakes at least 3 meters (10 feet) above the ground. . A
B-4.1.2 Existmg Burldmgs ‘The above requirement is recommended but not
mandatory, for exrstmg rnhabrted bwldlngs covered by these standards.

B-42 - Standard 18. Mailréom Ventrlatlon Toensure alrbome chemical; .
biological, and radiological agents introduced irito mailrooins.do not migrate into other
areas of buildings in which the mailrooms are located, provide separate, dedicated air

- ventilation systems for marlrooms Refer to the DoD Secunty Englneenng Manual for
addmonal guidance. - ' -

B4.21 - Other Heating and Coolmg Systems. Burldmg heating and’ coollng
. systems such as steam, hot water, chilled water, ‘and- refngerant may. serve mailrooms

as long as the airflow systems for the mallrooms and other areas of the burldlngs in '
" which they are located remain separate

B-4.2.2 Dedluted Exhaust Systems Provide dedrcated exhaust systems within
mailreoms t6 mairntain slight negative air pressures with respect to the remainder of the’
bunldmgs in which the mailrooms are located so that the flow of air is into and contained
inthe mallrooms Though the airflow.into the mailrooms will not éliminate the potential .
spread of contamination by personnel leaving the mailroom, it will limit the migration of .
airborne contamnnants through openings and open doorways.

B423 Outsnde Intakes and Exhausts Provrde marlroom ventllatlon system .
outside air intakes and exhausts ‘with low leakage isolation dampers that can be closed
to lsolate the mailrooms.

_ B4.24 Isolation Controls, Provide separate switches or methods of control to
isolate mar!rooms in the event ofa suspected or actual chemlca! biological, or
radiological release s

B-4.3 Standard 19. Emergeng Air Distnbutlon Shutoff. For all new and . ,
existing inhabited buildings, provide an emergency shutoff switch in the HVAC control
system that-can immediately.shut down air distribution throughout the building except .
where interior pressure and airflow control would more efficiently prevent the spread of:-
airborne contaminants and/or ensure the safety of egress pathways. Locate the switch

- {or switches) to be easily accessible by building occupants. Providing such a capability
will allow the facility manager or building security manager to limit the distribution of
airborne contaminants that may be mtroduced into the building.

B-44 tandard 20. Uttlig Distribution and Installation. Utility systems can
suffer significant damage when subjected to the shock of an explosion. Some of these )

utilities may be critical for safely evacuating personnel from the building or their

destruction could cause damage that is disproportionate to other building damage

resulting from an explogion. To minimize the possibility of the above hazards, apply the
" following measures:

B-11
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B-4.4.1 Utility Routing.  For all new inhabited buildings, route critical or fragile
utilities so that they are not on exterior walls or on walls shared with mailroomhs. This

requirement is recommended, but not m'anda'tOry, for existing buildings.

B-44.2  Redundant Utilities. Where redundant uiffies are required in.
accordance with other requirements or criteria, enisure that the redundant ufilities are

not.collocated or do not run in.the same chases. This minimizes the possibility that both:

sets of ulities will be adversely affected by a single event.

B-443 . - Emergéncy Backup Systems. Where emergency backup systems are

required in accordance with requirements or criteria, ensure that they are located away. |

from the system components for which they provide backup:

B-45 - Standard 21. Equi d: Moisnt ail o ’
fixtures weighing 14 kilograms (31 pounds) or more to minimize the likelihood that they .

‘will fall and injure building occupants. Design all equipment mountings to resist forces

of 0.5 times the equipment weight in any direction and 1.5 fimes the equipment weight
in the downward direction. This standard does not preclude the need to design
“equipment mountings for forces required by other criteria such as seismic standards.

B46  Standard22. Under Buiiding Access. To limit opportunities for
. aggressors placing explosives undemeath buildings, ensure that access to crawl
spaces, utility tunnels, and other means of under building access is-controlled.

B-4.7 = Standard 23. Mass Notification. All inhabited buildings musthavea
timely means fo notify occupants of threats and instruct them whatto do in’ response to -
those threats. S S N
B-4.7.1 New Buildings. All new inhabited buildings must have a capability to

provide real-time information to.building. occupants of personriel.in the immediate
vicinity of the building during emergency situations.  The information relayed miust be’

specific enough to determine the appropriate response actions. Any system, procedure,

or combination thereof that provides this capability will be acceptable under this '
standard. . .. e T e

B472. - Existing Buildings. For existing buildings, the-above requirementis -« - -

mandatory for primary gathering buildings and billeting, but recommended forall -
inhabited buildings. R L SR T T

B-12
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| APPENDIX C | ARG
RECOMMENDED ADDITIONAL ANTITERRORISM MEASURES FOR NEW AND
' EXISTING BUILDINGS SR
c1 ‘SITE PLANNING. The following additional measures, if implemented, will

significantly enhance site security with little increase in cost and should be considered
for all new and existing inhabited buildings: - ' R

C1.1 - Recommendation 1. Vehicle Access Points. The firstline of deferise in
limiting opportunities for aggressors to get vehicles close to DoD buildings is at vehicle
access points at the controlled perimeter, in parking areas, and at drive-up/drop-offs
- points. Keep the number of access points to the minimum necessary for operational or
life safety purposes: This will fimit the number of points at which access may haveto be
- controlled with barriers and/or personnel in increased threat environments of if the.
threat increases in the future. T ' e T o

C-1.2 - Recommendation 2. High-Speed Vehicle Approaches. The energyof
a moving vehicle increases with the square of its velocity; therefore, minimizing a- '
vehicle’s speed allows vehicle barriers to be lighter and less expensive should vehicle
barriers ever become necessary. To facilitate reductions in vehicle speeds in the future,
ensure there are no unobstructed vehicle approaches perpendicular to inhabited
buildings at the required parking and roadway standoft distances. - o

. . G143 Recommendation 3. Vantage Points. Vantage points are natural. or
b man-made positions from which potential aggressors can observe and target people or
} other assets in and around a building. Identify vantage points outside the control of
personnel in the targeted building and either eliminate them or provide means to avoid
exposure'to them. Means to avoid exposure may include actions such as reorienting = -
the building or shielding people or assets in and‘around the building using such o
- measures as reflective glazing; walls, privacy fencing, or vegetation. '

C-14 - Recommendation 4. Drive-Up/Drop Off, Locate these points away from
large glazed areas of the building to minimize the potential for hazardous flying glass- -
fragments in the event of an explosion. For exaniple, locate the lane at ah'outside’ o
- comner of the building or otherwise away from the main entrance. Coordinate the drive-
up/drop-off point with the building geometry to minimize the possibility that explosive .
blast forces could be increased die to'being trapped or‘otherwise: coricentrated. For -
- further discussion of this issue, refer to the DoD-Security Enginéering Manual. o

C-1.5 Recommendation 5. Bullding Location. Activities with large visitor
- populations provide opportunities for potential aggressors to gét near buildings with
minimal controls, and therefore, limit opportunities for early detection. Maximize
- separation distance between inhabited buildings and areas with large visitor
populations. D : B T

C-1.6 Recommendation 6. Railroad Location. Avoid sites for inhabited

buildings that are close to railroads. Where railroads are in the vicinity of existing '

buildings, provide standoff distances between the railroad and any inhabited buildings
c-1
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based on the standoff distances and explosive weight associated with controlled

perimeters in Table B-1. Where those standoff distances are not available, and since
moving existing railroads may be difficult and prohibitively expensive, ensure that there
are procedures in place to prohibit trains from stopping in the vicinity of inhabited
structures.

L C17 ' | Recommendation 7. Access Control for Family Hous‘fng.- For new

family housing areas, provide space for controlling access at the perimeter of the
. housing area so.that a controlled perimeter can be established there if the need arises
- in the future. o R

c18 Recommendation 8. Standoff for Family Housing._ Fof riew family

“housing construction, maintain a minimum standoff distance of 25 meters (82 feet) from

_installation perimeters and roads, streets, or highways external to housing-areas.

c-1.9 Recommendation 9. Minimize Secondary Debris. To reduce the
hazard of flying debris in the event of an explosion, eliminate unrevetted barriers and
site furnishings in the vicinity of inhabited structures that are accessible to vehicle traffic.
Revet exposed barriers and site fumishings near inhabited buildings with a minimum of
-1 meter: (3 feet) of soil or equivalent altemative techniques to prevent fragmentation
hazards in the event of an explosion. . -

C-2 STRUCTURAL AND ARCHITECTURAL DESIGN. The following
additional measures, if implemented, will significantly enhance building occupants’
safety and.security with fittle increase in cost. Consider these measures for all new and -
existing.inhabited buildings. . ' S

c21 Recommendation. 10._Structural Redundancy. . Uhexpeéted terrorist
acts can result in local collapse of building structural components. To limit the extent of
collapse of adjacent components, utilize highly redundant structural systems such as

- moment resisting frames, detail connections to provide continuity across joints equalto |

the full structural capacity of connected members; and detail members to accommodate
large displacements without complete loss of strength. This recommendation is .

consistent with paragraph B-2.1 (Standard 7) for preventing progressive collapse, but
recommends: selection of certain structural systems and greater attention to structural. -

' C-22 . . Recommendation 11..Internal Circulation. Design circulation within <
buildings to provide visual detection and monitoring of unauthorized personnel.
approaching controlled areas or occupied spaces.

C-23 .. Recommendation 2. Visitor Control. Controlling visitor access :
maximizes the possibility of detecting potential threatening activities. Keep locations in
‘buildings where visitor access is controlled away from-sensitive or critical areas, areas
where high-risk of mission-critical personnel are located, or other areas with large

~ population densities of DoD personnel.

C-24  Recommendation 13. AssetLocation. To minimize exposure to direct
blast effects and potential impacts from hazardous glass fragments and other potential
Cc-2
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debns locate critical assets and mrssron—cnhcal or hrgh—nsk personnel away fromthe .
burldmg exterior. . '

C-25 Recommendatron 14. Room Layout. In rooms adjacent fo the exterior.
of the building, position personnel and critical equrpment 1o minimize exposure to direct

blast effects and potentral impacts from hazardous glass fragments and other potentral
debris. ' _ _ o e

C26° - Recominendation 15, External Hallway Smoe doors can beoome
hazardous debris during explosive blast events, doors desrgned to resist blast effects”
are expenswe and external hallways have large nismbers of- doors ding intg
mhablted areas avord extenor hallway conﬁgurauons for mhabrted strudh:res

c27 Recommendatron 16 Windows “To rnmlmlze the potentlal for g[azmg

hazards mrnlmrze the snze and number ofwmdows for new oonstructlon

c3
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APPENDIX D T
-~ DOD MINIMUM ANTITERRORISM STANDARDS FOR EXPEDHIONARY AND

' ~  TEMPORARY STRUCTURES = =
D-1 SITE PLANNING STANDARDS. Al the standards that are unique to

expeditionary and temporary structures pertain to site planning. Integrate operational,

logistic, and security requirements into-tie overall configuration of strictures, -

equipment, landscaping, parking, roads, and other features. The most cost-effective =
solution for mitigating explosive effects on expeditionary and temporary structuresis fo..

keep explosives as far away as possible. This is especially critical for thesé types of

structures because hardening may or may not be possible.  Dispersed ;laqus' reduce - -

risks from.a variety of threats by taking full advantage of terrain and site conditions;,
therefore, nothing in these standards is infended to discourage dispersal. Costs and -
requirements for expeditionary and temporary structure hardening are addressed in the
DoD Security Engineering Manual. - ' *

D-11  Standard 1. Minimum Standoff Distances. The minimum standoff
distances apply to all new and existing DoD expeditionary and temporary structures
covered by these standards except as otherwise stated below. The minimum standoff
distances are presented in Table D-1and illustrated in Figure D-1. Except as otherwise

required in these standards, where the standoff distances in Table D-1 can be provided, -

use conventional expeditionary and temporary structures without a specific analysis of
blast effects. Where those distances are not available, analysis of the structure by an
engineer experienced in blast-resistant design is required and hardening will be applied
as necessary (in those cases which permit structure hardening) to mitigate the effects of
the explosives indicated in Table D-1 at the achievable standoff distance to the
appropriate level of protection. The appropriate levels of protection for each structure
category are shown in Table D-1, and are described in Table 2-3 and in the DoD
Security Engineering Manual. The two structure types in Table D-1 respond in
fundamentally different ways to explosive effects. Standoff distances in Table D-1.
reflect those differences.

D-1.1.1 Controlled Perimeter. Measure the standoff distance from the closest
point on the structure exterior to the controlled perimeter. | :

D-1.1.1.1  Container Structures and Pre-engineered Buildings. For these
structures, apply the guidance in- Appendix B. ‘

D-1.1.1.2  Fabric Covered/Metal Frame Construction and other Expeditionary or
Temporary Structures. Provide the standoff distance from Table D-1 for the
- applicable structure category.

D-1.1.2 Parking and Roadways. Standoff distances for parking and roadways
are based on the assumption that there is a controlled perimeter at which larger vehicle
bombs will be detected and kept from entering the controlled perimeter. Where there is
a controlled perimeter, the standoff distances and explosive weight associated with

- oA
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. parking and roadways in Table D-1 apply unless otherwise stated below. - If there is no

controlled perimeter, assume that the larger explosive weights upon whichthe ’
controlled perimeter standoff distances are based (explosive weight | from Tablé D-1).
can access parking and roadways near buildings. Therefore, where thereisno™ = '
controlled perimeter, use standoff distances from parking and roadways accordingto .
. the distances and the explosive weight associated with controlled perimeéters in Table =
D-1.1.21  Container Structures and Pre-engineéred Buildings. For these

structures, apply the guidance in Appendix B.

Temporary Structures. Measure the standoff distance from the closest pointonthe ~
- Structure exterior to the closest edge of parking areas and roadways. The minimum
standoff for all structures regardless of hardening or analysis is 10 meters (33 feet). .

D-1.12.2  Fabric CoveérediMetal Frame Construétion and othér Expeditionary or

'D-1123  Existing Fabric Covered/Metal Frame Construction and other
Expeditionary or Temporary Structures. Moving existing parking areas and
roadways may be difficult to-achieve and structural retrofits to existing structures may
be prohibitively expensive or technically impossible; therefore, the following operational
options are provided for existing inhabited structures where the standoff distances in =
Table D-1 are impractical to achieve. : - R

D-1.1.2.3.1 Parking Areas. Establish access control to portions of parking areasto' .
ensure unauthorized vehicles are not allowed closer than the required standoff distance.
For primary gathering structures and billeting, if access control is provided to prévent
unauthorized parking within the required standoff distance, permit controlled parking as -
close as 10 meters (33 feet) without hardening or analysis. -

D-1.1.232 Roadways. Eliminate parking within the required standoff distances along
roads adjacent to existing structures covered by these standards. .

D-1.1.3 “Trash Contalners. Measure the standoff distance from the nearest'point
of the trash container or trash container enclosure to the closest point on the structure

- exterior. Where the standoff distance is not available, hardening of trash enclosures to .
mitigate the direct blast effects and secondary fragment effects of the explosive on the -
structure is acceptable, if the applicable level of protection can.be proven by analysis. . If-. .- _
trash enclosures are secured to preclude introduction of objects into the éfclosures by
unauthorized personnel, locate them closer to the structure-as long asthey donot "
violate the unobstructed space provisions of Standard 3 below. Openings in screening
materials and gaps between the ground:and screens or walls making up-an‘enclosure -
will not be greater than 150 mm (6 inches).

D-1.131 . Container Structures and Pre-engineered Buildings. For these
structures, apply the guidance in AppendixB.. - - e

D-1.1.3.2 Fabric Covered/Metal Frame Construction and other Expeditionary or.

Temporary Structures. Provide the standoff distance from Table D-1 for the-
applicable structure category. :
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D-12 Standard 2. Structure Separation. Structure ‘separation requrrement_s A

are established to minimize the possibility that an. attack-on one structure causes

injuries. or fatalities in ad;acent structures. The separatlon drstance is predlcated on th-ev '.

potential use of :ndlrect fire weapons.

' D121 Bllleting and anary Gathering Structures. B
- D:1.21.1. Container Structures and Pre-engineered Bulldmgs ‘For these

structures, apply the guidance in Appendix B

D-1.21.2  Fabric Covered/Metal Frame Construction and other Expeditlonary or _ |
- Temporary Structures For all new billeting and primary. gathenng structures, ensure

that adyacent structures are separated by at least the distanceés in Table D-1.’ Where it
is necessary to encroach on those structure separations, analyze the structure and
provide hardened structure components as necessary. to mitigate the effects of the -

explosive indicated in Table D-11o the appropriate level of protection as shown in Tabte -

D-1. Levels of protection are described in Table 2-3 and in the. DoD Secunty
Engineering Manual. ‘

D-1.2.2 Other lnhabited Structures. There are no mrmmum separatron
distances requrred for antlterronsm for mhablted burldmgs other than bllletmg and

: pnmary gathermg structiires.

D-1.3 Standard 3. Unobstructed Sgace. Keep areas within 10 meters (33

feet) of all eXped‘rtronary and temporary structures free of rtems other than those that are-'_ :

part of the utilities and other supporting lnfrastructure

'D-2 ADDITIONAL STANDARDS. In addmon to the specific standards SR

detailed in this appendix, apply the standards from Appendlx Bto expedrtronary and
temporary structures as follows: _ N .

D-2.1 Fabrlc Covered/Metal Frame Constructlon ahd other Expedltionary or

Temporary Structures. Apply the follomng standards from Appendlx B to these

. structures

D-211*'_’ - Sta

D—2;1.2_‘ Standard 5 Acce Roads. o
D-2.1.3 . -.Standard 11 Wmdows and Glazed Doors. ..
. Standard 12.. Building Entrarice. La' out.'

D-2.1.5 Standard 20 Eguigment Bracing |
D216  Standard 22 Mass Notification, -

D-2.2 - . - Container Structures and Pre-engineered Burldlngs For these
structures all standards in Appendlx B apply.: o
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D-3 ANTITERRORISM RECOMMENDATIONS. Apply all recommendations
except for Recommeridation 7 (Access contro} for famlly housmg) and Recommendation
8 (Standoff for fam;ly housmg) from Appendlx C to all expedmonary and temporary
structures o
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o _ Table D-‘l Mmlmum Standoff Dlstances and Separation

for Exped;tgonary and Temporary Structures
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Location |

Structure < Standoff Distance or Separation Requnrements .
. Category { Applicable Fabric Other Appllcable" i
‘ Level of | Covered/Metal | Expeditionary | Explosive
Protection Frame - and Weight
: Structures®™ | Temporary (TNT).
Controlied | Billeting " Low 3tm 7im
Perimeter - j(102#) (2331) I
mary Gathenng Low 31tm tm
Roadways . £ Y
S |'Structure (102 1t) (2331t I
Controlled ‘
Perimeter | Inhabited Structure | Verylow |24m 47m
: j(or) (154 1) i
Parking and | Bitleting low 114m 32m
Roadways (46 1t) (105 1t.) 1]
within a _ 1o i
Controlled "5 Gathering Low 14m 2m
Perimeter | ginyciure (46 tt) (105 1) n
inhabited Stricture | Very Low | 10m 23m
 (331) (751) ]
* Trash Billeting Low 14 m 32m
Containers . (46 #.) (105 t) 1
Primary Gathering Low 14m 132m
Structwre (46 ft.) (1051t.) n
Inhabited Struciure | Very Low | 10m Zm
(33 1) @st) "
Stiucture | Separation Low 18 m 18m
Separation! | between Structure 1(591) (59 ft.) me
. Groups ‘ :
‘Separation Low 9m 9m '
between Structure (S0) (30 1) me
Separation Verylow {3.5m 35m
between Structures j{12n) (121t) me
inaRow v

(2) For container structures,
(3) See UFC 4-010-10, for the

UFC 4-010-10 is For Official Use Only (FOUO)- .
{4) Appliés to Billeling and Primary Gathering Structures only. No minimum separation distances for other inhabited
structures.

(5)Eprsivefotbl;ildingsépalaﬁonisanmdiec(ﬁm(1mﬂar)immd.

‘ (1)SeeDe&uﬁwsiotawmpleledesmpﬁonofmesestmduretypes. ‘
specﬁcembshewmm(kgmdsdmnassomledwim&sngnaﬁons L.
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| '} ' Flgure D-1 Standoff Distances and Separatlon for Expedltionary .ahd."l'emporary

Structures
-Conh'olledPerimeter e e e e ——— e
Trash
35 m (12 ft) ) * .
between _ * Containers
‘structures -

et

Unobstructed Space

Roadways

* Distance varies by construction and
category of structure (Table D-1)

L W o}
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3RD COMMUNICATIONS SQUADRON PLANNING SECTION (3 CS/ SCX)
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FAX: 907-552-5021
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1 EXTERIOR DUCT.

. NUMBER AND TYPE OFDUCTS ...........
.2 DuCT CONNECTED TO MANHOLE
.3 DUCT ENTERED BY DIRECT-BURY CABLE

2 COMMUNICATIONS EQUIPMENT ROOM (CER) AND RISER CLOSETS

2.1 CER AND RISER CLOSET LOCATION
" 2.2  CER AND RISER CLOSET SIZE : o
2.3 CER AND RiSER CLOSET SECURITY ;
24 CER AND RISER CLOSET CLIMATE CONTROL
2.5  CER AND RISER CLOSET LIGHTING AND WALL FINISH
2.6  CER AND RISER CLOSET ELECTRICAL SUPPORT:
2.7  CER AND RISER CLOSET GROUNDING
2.8 CER AND RISER CLOSET BACKBOARDS.........onevumtumrrerensesssesssnssnsassssossessmesnsesmssmssssessseesssssoeesss s ssesse e e
2.9  TERMINAL BLOCKS AND SURGE ARRESTORS ........co.ovumrusermsnnesersremssessosssosssossemmesmmseneemmssssssossssnesssosessemsom s

3 EQUIPMENT RACKS

3.1 EQUIPMENT RACK CONFIGURATION WHEN FACILITY IS SERVICED BY FIBER OPTIC
311 Fiber Optic Patch Panel evesreesseseressrssaseneemenensraa et s s et e esmt e nenen s eenseeneens
3.1.2  Fiber Optic Channel Banks i
313 Phone Service Cat 6 Patch Panels.
314 Horizontal Cable Cat 6 Patch Panel
3.L5 Connection of Channel Bank Equipment to Cat 6 Patch Panel

3.2  EQUIPMENT RACK CONFIGURATION WHEN FACILITY IS SERVICED BY COPPER
3.2.1 “Demarc” Cat 6 Patch Panels
322 Horizontal Cable Cat 6 Patch Panel

4 ENTRANCE CABLE

4.1  FIBER OPTIC ENTRANCE CABLE
4.1.1 Fiber Optic Entrance Cable Type..
412 Fiber Optic Entrance Cable Capacity
4.1.3 Fiber Optic Entrance Cable Termination

42 COPPER ENTRANCE CABLE
4.2.1 Copper Entrance Cable Type
4.2.2 Copper Entrance Cable Capacity
423 Copper Entrance Cable Termination

5 RISER CABLE..

5.1 FIBER OPTIC RISER CABLE
52 COPPER RISER CABLE

6 HORIZONTAL CABLE

h ok

LI IR S S A N U ) ww(»

oy
3
#
E

W NN T NNNSNNAONS A
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7 OUTLETS
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S
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3 CS/SCX shall provide specific information needed to connect new facilities to
the existing communications plant. This information shall include type of
connection (fiber optic or copper), required capacity, and connection point.

1 Exterior Duct

1.1 Number and Type of Ducts ’

A minimum of three 103-mm HDPE ducts shall be installed to each fa®ility
CER; however, the number of ducts installed shall always include two ducts
left unused and available for future growth. All ducts shall be filled with
inner duct (merely installing one inner duct in each duct is unacceptable).
Type of ‘inner duct installed will depend on whether or not the duct is
connected to a manhole.

1.2 Duct Connected to Manhole

Duct connected to manholes shall be filled with ténable, l1-inch, direct-bury
rated, HDPE smooth-wall inner duct run continuously from the manhole to the
CER. Bach imnner duct shall have a labeled pull-rope installed.

- 1.3 Duct Entered by Direct-Bury Cable

Duct entered by direct-bury cable shall be filled with tonable, 1%-inch,
direct-bury rated, HDPE smooth-wall inner duct. Inner duct splices shall be
spliced in such a fashion to preserve pressurization and allow blowing in of
fiber optic cable. The duct stub out shall be marked in such a way as to
allow location by metal detector.

2+ Communications Equipment Room (CER) and Riser Closets

The CER serves as entrance facility for all communications services to the
facility. Riser closets serve to distribute those services throughout the
facility. A CER may also serve as a riser closet.

CER and Riser Closet Applicability

All new facilities, regardless of size or intended use (with the exception
of guardhouses, utility control facilities, and storage bunkers), shall have
‘a CER. Facilities with multiple floors or facilities in which
commmications outlets lay more than 90 meters in horizontal cable length
(not physical separation) from the closest CER shall have riser closets to
keep total length of horizontal cable under 90 meters.

2.1 CER and Riser Closet Location

The CER may be located in the basement or on the first floor in a location
to provide best service to the facility and riser closets. The CERs and
riser closets must be located in the most central location available to keep
total average length of horizontal cabling under 90 meters. Riser closets
on successive floors must be vertically stacked. Three rigid 4-inch steel
conduits shall be installed between stacked riser closets on successive
floors. Floor space supporting communications can be reduced if the CER is
centrally located with riser closets stacked above it on successive floors.
If the CER location is centrally located, entrance cable must be enclosed in
metallic conduit throughout its path through the facility. The CER function
can never be co-located with electrical, mechanical, or HVAC facilities
which could introduce electrical interference, moisture, gases, or dust.

The CER and riser closets shall be free of piping, mechanical eguipment or
power cabling
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2.2 CER and Riser Closet Size

The CER shall be approximately 1.1% of the total usable square footage of
the facility. Riser closet size shall be approximately 1.1% of the floor
space it serves. However, in no case shall the size of a CER or a riser
closet be less than 10 feet by 10 feet. This is necessary to ensure
adequate area for equipment and maintenance activities in the closet.

2.3 CER and Riser Closet Security ' : -

The CER shall have 36-inch by 80-inch double leaf (no center support)
outward hinging doors. Riser closets shall have a 36-inch by 80-inch
single-leaf outward hinging door. Doors shall be fitted with the standard
lock for all CERs and telecommunications closets. Access to the CER and
riser closets shall be from the inside of the building only.

2.4 CER and Riser Closet Climate Control

The CER and riser closets shall be provided climate control to maintain a
temperature range between 68 and 78 degrees Fahrenheit. Positive pressure
shall be maintained to reduce dust entrance.

2.5 CER and Riser Closet Lighting and Wall Finish

The CER and riser closet lighting shall be minimum 8.5 feet high, providing
50-foot candles @ 3 feet above floor. Walls and backboards shall be painted
white to maximize illumination.

2.6 CER and Riser Closet Electrical Support

The CER and riser closets shall have 2 dedicated 20-amp quad outlets located
on wall behind equipment racks. Standard duplex convenience outlets shall C
be placed on other walls. _ 4 E

2.7 CER and Riser Closet ' Grounding

Provide a single-point ground for all equipment in the CER. Provide a
copper ground plate {(bus bar with minimum 6 inches high by 24 inches long)
installed 7 feet above the floor on a wall within the CER. The ground riser
from the ground plate to the single main electrical service entrance ground
shall be a No. 1 AWG or larger copper conductor directly connected to the
ground plate with no taps. The resistance of the ground riser shall be 5
ohms or less measure from the main building ground point. 2All connection of
wire-to~wire and/or wire-to-ground rod shall be thermo-welded. Extend No. 6
AWG or larger copper ground wires from the CER ground plate to each riser
closet. .

2.8 CER and Riser Closet Backboards

A minimum of two 8-foot by 4-foot by %-inch plywood sheets shall be
installed in the CER and each riser closet. Additional backboards shall be
installed at a ratio of one square foot of backboard for each 200 square
feet of floor space. Backboards shall be finished with white, fire-
retardant paint.

2.9 Terminal Blocks and Surge Arrestors

In most cases, cable termination and distribution shall occur on Cat 6 patch .
panels; however, when the entrance cable is copper, 110 blocks shall be

installed on backboards to serve as a cable head, and separate carbon module .
surge arrestor units shall be installed. : §

APPENDIX 16 Page 4




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

3

Equipment Racks

A minimum of two 19-inch x 84-inch equipment racks shall be installed in the
CER and each riser closet. Configuration of equipment racks for the CER and
riser closets is essentially the same. Equipment racks shall be placed
side-by-side, perpendicular to and against one of the CER’s (or riser
closet’s) side walls, equidistant from both the front and rear walls. Rack
fronts shall face the CER {or riser closet) door. In a 10-foot by 10-foot
CER or riser closet, the distance between rear wall to back of the racks and
front wall to the front of the racks shall be a minimum of 3 feet. Distance

‘from the opposite side wall to the side of the rack shall be approximately 6

feet. The racks shall be anchored in accordance with seismic anchoring
requirements. Eguipment rack configuration depends on the type of cable
{fiber optic or copper) servicing the facility.

3.1 Equipment Rack Configuration When Facility is Serviced by Fiber Optic

3.1.1 Fiber Optic .Patch Panel

Fiber optic patch panels will appear in the CER and all riser closets.
They'll serve to (1) terminate entrance fiber optic cable in the CER, (2)
originate riser cable in the CER, (3) terminate riser cable in riser
closets, and (4) service channel bank and network equipment. The fiber
optic patch panel shall be equivalent to Siecor FDC style fiber optic patch
panel, shall be 19-inch rack-mountable and facilitate termination of ST type
single mode fiber optic connectors. Fiber optic patch panels for riser

- closets shall have no less than 12 ports. Compute the nuwmber of fiber optic

ports reqguired on patch panels in the CER or riser closet by summing the
number of fiber optic strands to be originated/terminated in the CER or
riser closet.

In a CER: (numbef of entrance cable strands)+ (number of riser closets x 12)
In a riser closet: 12 (each riser cable will be 12 strand)

No single fiber optic patch panels shall exceed 48 ports total. Each shall

be fully populated with termination inserts. Fiber optic patch panels shall--

be installed at the top of the right equipment rack.

3.1.2 PFiber Optic Channel Banks

The fiber optic channel bank equipment allows fiber optic networks to
service phones, alarms and similar devices normally connected via copper to
the DCO. Channel bank equipment shall 19 inch rack mountable,. compatible
with Advanced Fibre Comm channel bank equipment, and accept ST type fiber
optic connectors. Channel bank equipment battery backup shall support
operation for a minimum of 12 hours during loss of electrical power.

Channel bank equipment must feature one POTS card for every 6 telephones
serviced by the respective CER or riser closet. NOTE: FOR EACH CHANNEL BANK
CARD INSTALLED IN THE FACILITY, A CORRESPONDING CHANNEL, BANK CARD MUST BE
INSTALLED AT THE DCO. If necessary, additional channel bank chassis must
also be installed at the DCO if currently installed chassis lack expansion
room for corresponding POTS cards. Fiber optic channel bank equipment shall
be installed at the bottom of the right equipment rack.

3.1.3 Phone Service Cat 6 Patch Panels

This set of Cat 6 patch panels shall provide a termination and connection -
point for phone and like services provided by the fiber optic channel bank

equipment. Cat 6 UTP patch panels shall allow connection of Cat 6 RJ-45
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connectors in the front and termination of UTP on 110-style punchdowns in
the rear and be *high density” type having no more. than 48 ports each. Cat

6 patch panels connecting to fiber optic channel banks shall be installed at
the top of the left equipment rack. '

3.1.4 Horizontal Cable Cat 6 Patch Panel

This set of Cat 6 patch panels shall provide origination of horizontal
cable. Cat 6 UTP patch panels shall allow connection of Cat 6 RJ-45
connectors in the front and termination of UTP on 110-style punchdowns in
the rear and be "high density" type having no more than 48 ports each. Cat
6 patch panels terminating horizontal cable shall be installed at the bottom
of the left equipment rack. Each RJ-45 port on the front of the patch panel
shall be labeled consecutively from 1 to end.

3.1.5 Connection of Channel Bank Equipment to Cat 6 Patch Panel

Channel bank eqguipment shall be connected to the Cat 6 UTP patch panel
installed at the top of the left equipment rack. Specialized connectors for
channel bank equipment cards provide UTP for punchdown. Punch down only 1
pair at each port on the 110-style punchdowns on the rear of the phone
service Cat 6 patch panels.

3.2 Equipment Rack Configuration When Facility is Serviced by Copper

3.2.1 *Demarc” Cat 6 Patch Panels

*Demarcation” Cat 6 UTP patch panels shall serve as cross connect to
horizontal cable Cat 6 patch panels. Cat 6 UTP patch panels shall allow
cormection of Cat 6 RJ-45 comnectors in the front and termination of UTP on
110-style punchdowns in the rear and be *high density” type having no more
than 48 ports each. These Cat 6 patch panels shall be installed on the top
of the left equipment rack.

3.2.2 Horizontal Cable Cat 6 Patch Panel

This set of Cat 6 patch panels shall provide termination for horizontal
cable. Cat 6 UTP patch panels shall allow connection of Cat 6 RJ~45
connectors in the front and termination of UTP on 110-style punchdowns. in
the rear and be "high density®” type having no more than 48 ports each.. Cat
6 patch panels terminating horizontal cable shall be installed at the bottom
of the left equipment rack.

4 Entrance Cable

The location and use of facility shall dictate whether the facility is
connected via the copper plant or the fiber optic network. 3 CS/SCX shall
specify what type of cable to use in connecting to the base communications
plant.

4.1 Fiber Optic Entrance Cable

4.1.1 Fiber Optic Entrance Cable Type

Entrance fiber optic cable shall be unarmored, loose-tube, direct-bury
rated, water-blocked, single mode, fiber optic cable. It shall have the
same refraction index properties as Corning ALTOS fiber optic cable.

4.1.2 Fiber Optic Entrance Cable Capacity ) I%
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A minimum of 12 strand fiber optic shall be used; however, the specific
application may require more. 3 CS/SCX can provide this information.

4.1.3 Fiber Optic Entrance Cable Termination

4.2

4.2

4.2

2.2

5.1

5.2

Entrance fiber optic cables shall connect the fiber optic patch panel in the
CER to a fiber optic patch panel in the nearest information transport node
(ITN) {not to theé base communications center). 3 €3/SCx shall provide
further information on the location of the most suitable ITN. ‘Terminations
at both ends (on the fiber optic patch panel in the CER and the ITN shall be
with adhesive ST type connectors installed after a 50 foot service loop.

Splices shall be fusion splice (hot melt or epoxy), no mechanical splices
shall be used.

Copper Entrance Cable

.1 Copper Entrance Cable Type

Entrance copper'cable shall be gel filled. when installed, the cable shall
have no greater than 1200 ohm loop resistance from the DCO.

.2 Copper Entrance Cable Capacity

3 CS/8CX shall specify capacity required.

.3 Copper Entrance Cable Termination

All pairs shall terminéte on type 110 terminal block cable head in the
facility CER to the nearest point in the existing copper plant. 3 CS/SCX
shall provide information on the main cable, pairs, and splice point.

Splices into the existing copper plant shall be compatible with gel-filled
copper cable.

Riser Cable

Type of riser cable and routing of the riser cable depends on the type of
entrance cable servicing the facility. :

Fiber Optic Riser Cable

Riser fiber optic cable shall connect the fiber optic patch panel in the CER
with fiber optic patch panels in riser closets. Fiber optic riser cable
shall be 12 strand, single mode, riser rated, tight buffered, compatible
with Corning MIC type fiber optic, and shall originate and terminate on

fiber optic patch panels with adhesive ST type connectors. Splices shall be

fusion splice (hot melt or epoxy); no mechanical splices shall be used. One
12-strand fiber optic cable shall be run from the CER fiber optic patch
panel to each riser closet fiber optic patch panel. Cable shall not be
*daisy chained” from one riser closet to the next. :

CopperARiser Cable

Riser copper cable shall originate at carbon module surge arrestor units at
the cable head in the CER and shall be subdivided to form separate runs to
Cat 6 patch panels in the CER and riser closets. Copper riser cable shall
be 24 AWG. Each riser cable capacity shall be no less than 50 percent of
the capacity of the cable sexrvicing the facility. Cable shall not be *daisy
chained” from one riser closet to the next. Terminate each riser cable with
only 1 pair at each port on the 110-style punchdowns on the rear of the Cat
6 patch panels.

APPENDIX 16 Page 7

ELM179




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

6

Horizontal Cable

Horizontal cabling provides service to user area from CER or riser closets.
Horizontal cabling shall be Cat 6 compliant UTP, plenum rated (blue jacket
only), and 440 or "balanced" construction. Horizontal cabling originates on
110 style ports on the rear of Cat 6 patch panels installed in the lower
portion of the left equipment rack in the CER or riser closets and
terminates at wall outlets. No segment of horizontal cabling shall exceed 90
meters total from origination to termination. Careful riser closet (or CER)
location is critical to ensuring compliance.

Outlets

Each outlet provides two double couplers allowing connection of four devices
(typically, two telephones and two computers). All couplers shall be Cat 6
compliant, RJ-45 style, 568A wired, with indicators {pictographs or text) to
indicate either "voice® or "data." Each coupler shall be numbered by the
corresponding port# indicated on the horizontal cable patch panel in the
comnnecting riser closet or CER. One outlet shall be installed for each 48
square feet of floor space unless a greater density is specified. Outlets
shall be equivalent to the following components

Siemon Surface Mount Box for single gang faceplates CT4-BOX-02

Siemon Outlet Faceplate Wall (single gang) CT4-FP-02
Siemon Cat 6 double coupler (angled face, 568A wiring), part# CT-5-T4-T4-02

--END OF APPENDIX--
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ABBREVIATIONS
' AAC Alaska Administrative Code |
ADEC " Alaska Dé_partfnentof Environmental Conservation -
AFB - Air Force Base
ASR Alaska Soil Recycling
bgs below ground surface
BTEX benzene, _tquene, ethylbenzene, xylenes
~ DRO diesel-range organics
GRO gasoline-range organics
" mg/kg milligram per kilogram
- PAHs polynuclear aromatic hydrocarbons
PID photoionization detector
POL petroleum, oil; and lubricants
Ppm , paﬁs per million
PVC polyvinyl chloride
PR SERA State-Elmendorf Environn;ental Restoration Agreement
©¥  TERC _ Total Environmiental Restoration Contract
USAED. U.S. Army Engineer District, Alaska
USAF U.S. Air Force
Uscs Unified Soil Classification System
UST underground storage tank
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1.0 INTRODUCTION

This report summarizes the removal of petroleum, oil, and lubricants (POL) il';lpacted soil and
collection of soil confirmation samples at Site ST534 on Elmendorf Air Force Base (AFB),
Alaska, during the summer of 2001 The work was performed in support of the U.S. Air
Force (USAF) 3" Civil Engmeenng Squadron under the U.S. Army Engineer District, Alaska,

(USAED) Total Environmental Restoratnon Contract (TERC), Contract No. DACA 85-95-D- -
001 8 Task Order No. 12. ' '

1.1_ ~ PROJECT BACKGROUND

Site ST534 is included in the State-Elmendorf Environmental Restoration Agreement (SERA) -

program. This cooperative agreement between the USAF and Alaska Department of
Environmental Conservation (ADEC) addresses Elmendorf AFB’s solid waste’ imderground
storage tank (UST), and POL spill program areas. The SERA requires that Elmendorf AFB
perform necessary assessments monitoring, remediation, and closure of these apphcable sites,

as well as new Sites 1denhﬁed subsequent to the issuance of the SERA.

Elmendorf AFB sites were mvestlgated in phases under the SERA program. Each phase
defines a group of sites that were addressed during a specific time or phase of the ongoing
program and does not refer to the different types of investigations or steps in a specific
process. In some cases, the succeeding SERA investigations were performed to fill data gaps
identified in previous SERA. investigations. Site ST534 was investigated under SERA Phase
V in 1997. . A summary of the SERA investigation results is provided in Section 1.2 and
complete results are in the Summary Report for Site Evaluations and B:ovenhng Studies at
SERA Phase V Sites (USAF 1999). ‘ '

The SERA investigation report and site history were reviewed in spring 2001 to evaluate site
conditions and develop corrective actions for the site if required. Site ST534 was

_recommended for excavation of shallow contamination. Shallow contamination is defined as

contamination between 0 to 15.feet below ground surface (bgs). Deep contamination was not

detected during the SERA investigation. Additional information on the evaluation and

ELMOSM3120N\WpRA Report\ST534.doc ' 1-1 AKT-107-05M312-122-0035
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- recommendation can be found in the Corrective Action Plan, SERA IV, V, VII, and VIII Sites

(USAF 2001).

12 SITE BACKGROUND

Site ST534 is the location of a fdrmer SOO-gallon steel UST that was used to store heating oil
for the Boy Scout Hut, Bmldmg 8675 (former Bmldmg #33-385). See Figure 1-1 for site
Iocatxon This UST (STMP 300) was removed in 1996 and confirmation -samples were
collected from the excavation. Soil encountered during the UST excavation at ST534 was
described as a sandy, silty gravel with intervals of sandy clay, acé(;rding to the Unified Soil
Classification System (USCS). The depth to the water table (i-e., top of the shallow - aquifer)
is approxxmately 32.5 feet bgs in the wclmty of ST534 and the groundwater flows west-
southv_vest towards Ship Creek (USAF 1996).

The SERA mvestxgatxon was conducted in August 1997 during which four soil bonngs were
advanced to the water table at ST534 to mvestxgate potentlal soil contammatlon associated

- with the former UST. Two samples were collected and analyzed from each soil boring.
Analytical samples were taken from the intervals with the highest field screening

conc"e_’:ntraﬁons, or from an interval that could have been contaminated based on field

observations.

Mammum contaminant concentrations were detected in SERA soil boring SB-534-01, sample

‘_534-01-01, at 7.5 fe_etv bgs-. ‘This sample location had a méx-imum'd‘iesel-_range organics

(DRO) concentration of 8,570 milligram per kilogram (mg/kg) at 7.5 feet bgs that decreased

to 4.21 ing/kg at 15 feet bgs. The maximum level of gasoline-range organics (GRO) was ‘

162 mg/kg. Benzene and toluene were non-detect, and the maximum levels for ethylbenzene
and total xylenes were 0.316 mg/kg and 2321 mg/kg, respectively. Polynuclear aromatic

‘hydrocarbons (PAHs) were not detected in the soil 'satnple with maximum concentratiqns

listed above (Sample 534-01-01) (USAF 1999). Summary data from the SERA invesﬁgaﬁon
is provided in Appendix A for reference.

JAELM\05M3120T\wp\RA Repor\ST534.doc ' 1-2 AKT-107-05M312-122-0035
APPENDIX 18 Page 7 '

ELM179




NEW FUEL SYSTEMS MAINTENANCE DOCK

N Sy eV s i T

ELM179
DACA85~-02~-R-0009, AMENDMENT ROC09
i 7/
3
2is
% .g B
Bio
By
Els
W
A
/i
~~~~~~ 1
w 3
H
oz
o
2
4
32
Municipaiity of } 8
Anchorage i
i Boniface Gate: |
L., e !
S i
) 2000
SCALE N FEET il
ST534 LOCATION MAP
ELMENDORF AFB, ALASKA ]
PROCECT MANAGER. FRE WAME i e )
Report Sites Jan. 28, 02
M. Pogany T FIGURE NO.:
e | 51534 Loc §-1
!“E [Faztocanore. -
= Edmendorf \ 05M31201 \ Report Sites

APPENDIX 18 Page 8




NEW FUEL SYSTEMS MAINTENANCE DOCK ELM179
DACAB5-02-R-0009, AMENDMENT ROGOS

13 REMOVAL SUMMARY

The removal effort mcluded excavation, transportation and thermal trcatment of soﬂ field

screening, conﬁrmatlon sampling, and site restoratlon

A total of 405 tons of soil were excavated and transpoﬂed to Alaska Soil Recychng (ASR) in
Anchorage, Alaska, for thermal treatment. A photoionization detector (PID) was used to
evaluate the horizontal and vertical extent of the soil contamination. Five confirmation
samp]es were collected from the floor of the excavation. The site was backfilled with clean

fill matenal A more detailed eXplanatlon of the work perfonncd is provided in Sect:on 2.0.

AELMWOSM3120PwpiRA RepostiST534.doc 14 AKT-J07-05M312-J22-0035
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2.0 FIELDACTIVIT[ES
erld activities were conducted at the site as descnbed below The pI‘OJeCt schednle is

presented in Tab]e 2-

Table 2-1 .
Project Schedule

Field screening and soil excavahon and tmnsportailon to the thermal treatment fa llly

6~ 10 August 2001 |
UST removal ‘ ) e ] 9August 2061
Confirmation soil sample collection for laboratory analysis o 10 August 2001 '
Excavation backfilling and site restoration L — T 20 - 21 August 2‘601

21  SOIL EXCAVATION

Prior to initiating activity at the site, the USAF obtained approval from ADEC to transport the
POL-contaminated soil to ASR for thermal treatment, and a “Base Civil Engineer Work
Clearance Request” form (Utility Clearance) was conip]eted{and approved for work at the

site.

~ Soil excavation was initiated near ﬂm Jocation of SERA spil_ boring __SB-534?Oi, where the‘

highest contamination levels were detected during the SERA investigation, and continued
based on visible staining and PID field screening. As soil was removed from the excavation,
direct PID readings were obtained by placing the tip of the PID probe adjacent to the freshly

‘exposed 'soil (typically in the excavator bucket) to obtain a gross indication of volatile fuel

contamination in the soil. Soil was also field screened in accordance with the ‘UST

Procedures Manual (ADEC 1999), Section 4.4.2 for headspace PID readings.” These readings

were obtained by partially filling resealable freezer bags with soil and allowing the vapors to
volatilize in the headspace. The samp]es were heated by p]acmg the freezer bags in a hot
water bath for approxmately 5 to 10 minutes. The tip of the PID was then placed inside the
bags to collect a headspace reading. '

TELMWOSM3120T\WpRA Report STS34 doc - 2-1  AKT-J07-05M312-122-0035
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Direct PID readings were 0 parts per million (ppm) up to 6 inches bgs at the site. Soil near
the surface with no visible stammg and PID readings of 0 ppm was stockplled onsite as c]ean
material to be used as backfill. Approximately 6 cubic yards were stockplled for use as

backfill. All other excavated material was transpoﬁed to ASR for thermal treatment 'PID

readings increased: w1th depth to a maxxmum of 168 ppm in the southemn end of the

excavation. The northern, eastern, and southem walls of the excavatxon showed naturally
occumng strata indicating that the excavatlon extended beyond the ongmal tank excavatlon

A Iayer of light gray/silver gravely sand was encountered at 4 feet bgs that had : average direct

PID readmgs of 130 ppm. Vertical -and honzontal excavation continued based on’ ﬂeld

screening and visual observation. At 10 feet bgs a clay layer was encountered whlch

_ appeared to be a confining layer. Soil excavahon continved until visual observation indicated

that contamination had been removed and PID field screening readmgs were Jess than 2 ppm
along the north, east, and south sidewalls and on the bottom of the excavatlon Excavation
was limited on the west sidewall due to required sloping to protect the building foundation.

- A low-pressure natural gas line was present m the eastern and southem portion of the

excavation. The gas supply was shut-off during site activities, and the line was hand
excavated to prevent damage to the line. The line was re-pressurized and inspected for leaks

by pouring soapy water on the line before it was covered with backfill material.

A 6-inch-diameter transite drain line was encountered in the northeast portion of the

excavation at 7.5 feet bgs. The portion of the Iine that traversed the excavation was.daxnaged
and app;éximately 16 linear feet of pipe were removed. The pipe material was dispoégd of as
asbestos containing material at the Anchorage Regional Landfill; disposal documentation is
provided in Appendix B. The drain line was repaired with polyvinyl chloride (PVC) pipe and
pipe collars at the asbestos pipeic.:on_nections.

‘A réinforced concrete pad (25 feet long by 7.5 feet wide by 10 inches thick) was located on

the west side of the excavation, adjacenf to Building 8675. A 250-gallon UST was discovered
undereath the concrete pad during excavation activities. The concrete pad and UST were
reinoved. The UST was split longitudinally along the top, possibly due to water freezing
within the tank. The ends of the tank were hemispherical indicating that it was for storage of

IAELMI0SM3120\wpRA Report\ST534.doc ' 2. AKT-J07-05M312-322-0035
APPENDIX 18 Page 11




NEW FUEL SYSTEMS MAINTENANCE DOCK ' ELM179
DACA85-02-R-0009, AMENDMENT R0009
compressed gae It was confirmed with the building manager that the tank was an unused
/ natural gas tank for the building heating supply. There were two opemngs, excluding the
N split, which allowed water to enter the UST. The water in the tank did not have an odor or
'sheen. Approximately 140 gallons of water were pumped from the UST and transferred to the
Contractor’s Staging Facilitj where it was treated. The tank was crushed and recycled.

Soil removal resulted i in an excavation measuring approxrmately 31 feet long, 23 feet wrde,
: and 15 feet deep. A total of 405 tons of soﬂ were excavated and transported to ASR for"
~ thermal treatment. All soil from the 2001 SERA removal actions was consohdated at ASR.
Treatment of all soijl Was completed in Septemnber 2001 and conﬁrmatron of treatment is
provrded in Appendix B. Treated soil was returned to the Elmendorf AFB Mumclpal Solid
Waste Landfill Closure Site in November 2001.

22  CONFIRMATION SAMPLE COLLECTION

Upon completion of the excavation, five confirmation samples were collected from the

S ‘excavation. ADEC Under‘ground Storage Tanks regulation 18 Alaska Administrative Code

(AAC) 78 (ADEC 2000b) was used to determine the number of samples. Regulation 18 AAC

. 78.090 requires that at least two samples be collected for the first 250 square feet.of excavated

: pit area and one sample collected fer cach additional 250 square feet of excavated pit area.

The excavated pit area at ST534 was approximately 725 square feet. One additional sample

was collected from the west sidewall to'represent posSible contaminatibn r‘e’maiiiing at the site
due to excavatlon limitations near the ‘building. Samp]e locatlons are identified in Figure 2-1.

The samples were analyzed for. the compounds and assoclated analytlcal methods hsted m

Table 2-2. Analytlcal results are presented in Section 3 0.

Saihple analyses were selected based on the UST Procedures Manual (ADEC 1999), Table 2
for Diesel No. 1, SERA investigation analytical results, and ADEC regulations. The UST
(removed prior to this investigation) contained heating oil for the building. GRO was only
detected in one sample, 534-01-01, during the SERA investigation at a maximum
concerlu'ation of 162 mg/kg below 18 AAC 75 Method Two cleanup criteria. It was

anticipated that contamination remained on the west sidewall due to excavation limitations

FELMOSM31201\wp\RA Report\ST534.doc - ' : 2-3 AKT-307-05M312-)22-0035
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S

. Table2:2. . ‘
Confirmation Sample Analytical Methods

GRO AK101E | 1 sample (EL-A201501)
DRO |  AK102E 100 percenf of samples
PAHs | SW8270CSIM | 1 sample (EL-A201502)
BTEX : SWBZGOB 100 percent of s_émple‘s

Notes: _
-BTEX = benzene, toluene, ethylbenzene, and xylenes
DRO = dieseHrange organics

GRO = gasoline-range organics

PAHs = polynuclear aromatic hydrocarbons.

based on field screening readmgs The sidewall sample (EL-A201501/EL-A2015002) was

ana]yzed for GRO and PAHs to characterize possible contamination remalmng at the site and
for site evaluation under 18 AAC 75 Method Two. A suminary of SERA analytical results is

. provided in Appendix A.

23 EXCAVATION BACKFILLING AND SITE RESTORATION

After receipt of sample results confirming that the maximum amount of contaminated soil had

~ been removed within site limitations, the excavation was backfilled and the area regraded.

Backfill material was transported from a fill source location on Elmendorf AFB; sieve
ana1y31s and modlﬁed proctor results for the material are provided in Appendix C. The
material was placed in 12-inch lifts and compacted with the excavator bucket and by passing
tracked equipment over the aréa. The drain line was repaired during excavation backfilling.
A 6-inch layer of topsoil was i:laced and the area re-seeded with a mixture developed for the

local climate.

TELMWSM3120\wp\RA Report\ST534.doc : 2-5 AKT-307-05M312-J22-0035
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3.0 ANALYTICAL RESULTS

The confirmation soil samples collected from the excavation were subn'ritted to CT&E
Environmental Services, Inc., for analysis. A trip blank was not submitted in this sample
_shrpment and is addressed m Appendix D, Data Quality Assessment. Qualrty control samples
were collected ata frequency of 10 percent of all 2001 SERA site removal action samples. A
data quality assessment is included as Appendrx D.

The analytlcal results for the conﬁrmatron samples are presented in Table 3 I, and
confirmation sample results for GRO, DRO, and benzene, toluene, ethylbenzene and total

Xylenes (BTEX) are shown in Figure 2-1.. Analytical results were compared to 18 AAC 75 |

(ADEC 2000a) Method Two regulatory criteria (18 AAC 75. 341 Method Two, Tables B-1
and B-2, Under 40 Inch Zone, most stringent cntena) DRO exceeded the regulatory. cnterra
in Sample EL-A201 502 collected from the excavation sidewall at a depth of 10 feet bgs. This
sample contained a DRO concentration of 3,030 mg/kg, exceeding the Method Two cleanup
criteria of 250 mg/kg. All other constituents were below regulatory criteria. The analytical
data are included in Appendix D. :

FELMOSM31201\wpRA Report\ST534.doc : : 3-1 AKT-107-05M312-122-0035.
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NEW FUEL SYSTEMS MAINTENANCE DOCK
DACA85-02-R-0009, AMENDMENT ROC09

4.0 CONCLUSIONS

The objective of the removal action at Site ST534 was to reduce risk by exc'z;vating soil with
contaminant concentrations above regulatory cntena, as.outlined in 18 AAC 75. Sample
results from this removal action and the SERA investigation confirm that the site- meets 18
AAC 75 (ADEC 2000a) Method Two cleanup criteria for GRO, BTEX, and PAHs. DRO
exceeded the regulatory cntena in one out of five samples This sample was collected from
‘the west sxdewall at 10 feet bgs Centamination was not detected in the smear zone at 32.5
feet bgs during tbe_ SERA investigation.

Contaminated soil was excavated and removed to the maximum extent possible without

compromlsmg the integrity of the fonndation of Building 8672.

BELMOSM3120\wp\RA Repor\ST534.doc ' 4-1 AKT-107-05M312-122-0035
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Appendix A
SERA Investigation Results
S
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!

- SOURCE AREA ST 534

.

ST534isa f_()nner UST site that contained a 500-gallon steel tank (STMPJOO) Which Was used

o store heating oil for Building 33-385 (Boy Scout Hut). This tank was rémoved in 1996, and

environmental samples were taken during the excavation. The results of the excavati ing
Y i R - A0 o vation and sampling -
presented mtbe 'l{i}fTer’c{mmzsszonxng'mdSite Assessment - Building 33385, Drift, (USAF,’ S:;:xilm
1996d). This informiation is also summarized in the Site Evaluation and Bioventing Studies f;fgzk 4

.. Phase V Sites, 1997 Workplan (USAF, June 1997b). Figure 1-2 shows the approximate former location

of S'llt'sS34 at Elmiendorf AFB; and Figure ST 534-1 presents a detailed location map with sampling
results. S S -

' S.oil.enqouhtered during the excavation of STMP 300 at ST'534 was described as a sandy, siity
gravel thh_;_ntc_:rvals of sandy clay according to the Uscs soil classification system (USAF, Sept;mber
1996d). The depth to the water table (i.e., top of the shallow aquifer) is approximately 32.5 feet bgs in

- the vicinity of ST 534, and groundwater flows west-southwest towards Ship Creek.

Results of the Investigation at ST 534

Four soil borings were advanced to the water table'at ST 534 to investigate potential soil and

) groundwater contamination around the former UST (Figure ST 534-1). Soil samples were collected with

a split-spoon sampler from the ground surface to the water table, and PID readings were measured for all

-+ intervals. ‘A Hanby™ field sampling kit was also used to identify areas of contamination. Two samples
were collected and analyzed from each soil boring.” Analyticai samples were taken from the intervils

with the highest PID readings or Hanbj™ concentrations, or from an'interval that could have been

~contaminated based on field observations. Figure ST 534-1 shows the location of all soil borings at

ST 534, and the contaminant concentrations found at each location.

" The AlaskaDepartment of Environmental Conservation (ADEC) revised their UST regulations -

(18 AAC 78) in Janyary 1999, and these new regulations reference the soil cleanup levels provided in:18

AA€ 75, Articles 3 and 9, Oil and Hazardous Substances Pollution Control Regulations, As amended.
through 22 January 1999 (ADEC, 1999). Bécause ST 534 is located in the OU 5 Groundwater Study -
Arca, groundwater- is not a completed exposure pathway. Therefore, the analytical data for ST 534 was
compared with the Method Two va,lpé in the regulations using the more stringent of ike inhalation-or
ingestion pathways to determine if the site could be closed with no further action. No soil samples at
ST 534 exceeded the- ADEC Method Two soil cleanup levels. SVOCs were riot detected in the soil at

. ST 534. Table ST 534-1 presents the soil results for ST 534. ‘Polynuclear aromatic hydrocarbons :
~ (PAHs) were not detected in the soil at ST 534 above laboratory detection limits (Table ST534-2). ~ -+

"References

" Alaska Department of Environmental Conservation (ADEC). 18 AAC 75, Oil and Hazardous Substances

Poltution Control Regulations, Articles 3 and 9, As amended through 22 January 1999,
January 1999. ' '

"United States Air Force (USAF). UST Decommissioning and Site Assessment Report, Draff, Buildﬁg )

33-385. September 1996d.

United States Air Force (USAF). Site Evaluation and Bioventing studies for SERA Phase V Sites,
1997 Workplan, Final. June 1997b. _ o .

March 1999 . ST 534-1 . SERA Phase V Summary Report
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APPENDIX 18 Page 23

ELM1I79




NEW FUEL SYSTEMS MAINTENANCE DOCK ELM179

DACA85-02-R-0009, AMENDMENT ROCOS

PEEN

SBSU03 T S

;
}g
i

e
1ﬁﬂﬁﬂﬁ%f}?'

e

w3 f LN <
ill Pipe . ' /35'334'07"

' ANALYTE LEGEND

* Beénzene in mg/l:g B S
Ethylbenzenie in. ing/kg = | BFG.
. Toluene in mg/kg a
Xylene in mg/kg ¥
Gasoline Ronge E
Organics in mg/kg

Diese! Range
Orgonics in mg/kg
Residuol Range
Organics in mg/kg
Not Detecfed

o

t

ELMENDORF AFB
LEGEND

b4 Sole
= s:m»m:-‘mumuon -

S

S

3354

E 3
Nz
wWe

AlSamﬂnannglkgmlnswled
Scale
o 5 10
e —
- Feef -

4 RY
Figure ST 534-1. Sampling Results at ST 534 o " j

SERA Phase V Summary Report T ST5342 “March 1999
Final : ‘ ' .

APPENDIX 18 Page 24




NEW FUEL SYSTEMS MAINTENANCE DOCK . ELM179
DACA85-02-R-0009, AMENDMENT ROGO9

R “‘

l S I ' | Table ST5341 :

Soll Analyt)ca] Results for Elmendorf SERA Phase v Slte ST 534, Angust 1997

AK 101/SW8020; mg/kg o 3 .
fro . ] 162 ND ND ND ND Np | Np | ND 1,400° .
Benzenc R ND | ND ND | ND | WD ‘ND ND -ND el
Toluene . ] ND ND ND | ND ND | ND ND ND 180°
Ethylbenzene _ © }.0316 ND ND ND-| ND ND ND ND 89
| Total Xylenes 2321 ND ND ND | ND ND ND ND r™
AK 102/103, mg/kg : ' -
DRO | 8570 | a2 ND ND ND 938 | ND ND 10250°
RRO . ND ND' | ND ND .| ND ND ND ND | 10,000°
SW8270, pg/g : .' '
All SVOCs 3 | | Na | na | NA [ N [ MA T NA ] na ] wa
‘A Indicator Parameters . o o .
[ . {Total Solids, SM182540G (%)| 906 | 93 | 800 | 932 | 81 ["o06 | 958 | %2 | NA
) AcompleuSVO.C:'malyslswasperfomedfotthssmnple,lwwcver,nﬁcmnpomdswmfomﬂabmedﬂéﬂimlhhis.
2 Cleanup levels are from 13 AAC 75.341, Tables Bl andBI,nndu4omchzone(ADEC,l999)
> Ingestion and inhalation pathway, Table B2.
* ¥ Inhalation pathway, Table B1.
% Ingestion pathway, Table B2.
DRO - Dicsel Range Organics
" GRO - Gasoline Range Organics-
NA - Not Analyzed
ND - Not Detected
RRO - RmdualkangeOtgmncs
March 1999 ST 5343 SERA Phase V Summary Report
' Final
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Appendix B

Asbestos Pipe Disposal Certificate
Soil Treatment Confirmation
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Solid Waste Services
: \ 1111 East 56th Avenue, 99518
) Geo'geyg}:"em - P.O.Box196650 Anchorage, Alaska 99519-6650 = -
St : Telophone: (907) 343-5262 '
Fax: (907) 561-1357
emalwwsws @ci.anchorage.ak.us

" August 16, 2001

Lisa Bishop, Project Coordinator
© Central Environmental, Inc.

© 700 East 46th Avenue
© Anchorage, Aleska 99503-0125

"Re: ' ASBESTOS DISPOSAL Amﬁonmﬂon NUMBER AS01136 " Eimendorf- POL Upgrade,
DACAB85-95-D-0018, Eimendorf AFB, Anchorage, Alaska, CE! #00-12273 (your August 16, 2001
fax'd notification) : : '

Dear Ms. Bishop:

This Is In response 1o the CE! request for authorization to dispose up o, 500 pounds of regulated frisble
ACM pipe fitlings generated from the renovation activities at the referenced location (CE! #00-12273).

You are authorized lo dispose of this ACM at the Anchorage Regional Landfill (ARL) providing the
following provisos are met: ’ . )

1. Specific disposal arrangements are made via facsimile ransmission with the ARL General
+ Foreman, Mr. Nissen, 428-1697, at least 24 hours prior to bringing the ACM to the ARL, Please
“include the approximate delivery time by specifying the hour of the day between 09:00-12:00 AM

and 13:00 -16:00 PM on Wednesdays or Thursdays. I you are unable to deliver this material

at the pre-arranped time, you must reschedule for 2 different time and dale. Iif you miss the
pre-arranged time, and do not reschedule for s different time and date, do not attempt to

bring the material to the ARL, for the load will be considered a3 an unscheduled ACM
disposal and refused at the Scalehouse. ' '

2. ACM will be accepted only on Wednesdays and Thursdays bstween 09:00 AM - 12:00 M and
13:00_- 16:00 PM. Off loading of ACM will not be permitted during the Noon Lunch hour; please . _‘
adjust your transportation schedule accordingly. Regardless of the type of ACM, NO asbestos '
will bs accepted at the working face after 16:00 P.M.; the ACM transporter MUST removs his -
vehicle from the working face no later than 16:00 P.M. If the ACM transporier is nol finished off
loading the ACM load by 16:00 P.M., he MUST leave the working face and reschedule another
disposal date to finish the ACM off ioading. Advise your ACM transporter that no franspont vehicle
or traller wil be loft, either atiended or unattended, at the working face without a means of being
moved by the ACM transporter.

3. This letter and a copy of your ASBESTOS WASTE SHIPPING RECORD (AWSR) must be shown
to the ARL Scalehouse Atiendant at the time the Disposer brings the ACM to the Londfill. | ask
that you clearly annolate the SWS AGM Authorization Number, AS01136 in the Waste Disposal
Site block of the AWSR, | ask that you also provide SWS wilh a copy of the AWSR with Seclions
1 through 11 completed when each Joad is brought to the Landfiil,

4 ACM mi:st be packaged, marked, transported and placed in the ARL in accordance with all
Federal, State, and Municipal regulations. . v

4
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AMENDMENT RQ0QS, VeI N SWS o be inad . .y
mediatoly from the ARL by the Disposer, - "°0731e Wil be repackaged or removed

immeditaly from the ARL by e Disposer.

The disposal fee for ACM ééneréted .W”:“h‘ 't:ha Wnit:fpwly of Anchorage is at a rate of 345.00
g ton. A Special ACM handiing fee of $40.00 per one-half hoyr will be charged based on the
ime 1he AGM iransporter arrives ot the designaled ACM disposal area until the transport venicle
departs the area for weigh out, If you have questions concemning the method of Payment, piease

contact Ms. Nistier, SWS Customer Seivice Supervisor, 343- 6251,

Scrounging at the ARL is in violation of SWs reguiations and the ADEC erating’ Pesmit,
Shouid a transporter be observed scrounging at the ARL working face, mato’n‘:divg\‘:g! will be
subject lo being barred from the landfil, . ' :

This authorization expires at 18:00 PM, September 27, 2001, The'Authbrl'zalion'Nﬁmber' ber will
be deactivated at the same time. S o

Rick Nissen, ARL Genera} Foreman

Mia Nistler, Customer Service Supervisor .
‘l,\vrxmgw‘awmkiewln, Environmental Spe,cialis_t,- USEPA Region 10, 1200 Sixth Avenue, Seattie,
WA 88101 - e T o

APPENDIX 18 Page 32

ELM179




NEW FUEL SYSTEMS MAINTENANCE DOCK ELML79
DACAB85-02-R-0009, AMENDMENT ROCOS ULIVARAL KiY Y IRUINMEIY 1AL, IYU. -
700 EAST 46™ AVENUE, ANCHORAGE, ALASKA 99503 PHONE: (907) 561-0125 FAX: (907) 561-0178

(. DISPOSAL LOG AND WASTE SHIPMENT MANIFEST

1. Facility / Project Name W_Smuwﬁmm No.:_12273

Physical Address: ___Elmendorf aFBR, 3K , Ontside of Building

2. Facility Operator Name:___- U.S. Air Force 3rgd CES )
- Operator Address;_6325 Arctic Warrjor Drive, Elﬂendorf AFB 99506 Phone No.:__552-7415

3. Facility Owner Name: U.S. Alr Force
Operator Address: Same ' . Phone No.-
4. Waste Disposal Site Name: Anchoraqe Regional Landfill - Phone No.:
Mailing Address:___P.0. Pox 196650, Anchorage, AK . 99519 ‘
Physical Address:___Hiland Road, Eagle River, Alaska » -~ ASO1136 .-

5. Governing Agencies: ADEC, Central Region, 3601 C Street, Suite 1334, Anchorage, AK 99503
ADEC, 610 University Avenue, Fairbanks, Alaska 99709-3643
: USEPA, Region 10, 1200 6™ Avenue, Seattle, WA 98101 :
6. Description of Materials: Containers Total Estimated Total Estimated

(1.e., Asbestos, POL, Soils, Liguids) No. Type Volume . Weight
Asbestos 9NA 2212 1 RQ . 16 1F. S00_1bs.

7. Special Handling Instructions or Additional Information:

8. Operator’s Certification: I hereby declare that the contents of this consignment are fully and accurately described by proper shipping

n:memdarmclmsxfed,packed,marked,andlabeled,andmmallrspectsmpmpcrcmdmmsfortmspmbvlnghwaytoapphable
: mlananonal and government regulations.

o eoNum. 30 pucol
Name/Title (Print or Type) * : Sighamre Date '

oy B — - e N e

9. Transperter #1: (Atknowlcdgement of receipt of maten:ls)

Company Name: Contoa S MZ Zn. . Address; W E. lflfl//e Arh 4K Phone: é‘é/,olzé _

Eznon A2A /Y Vehicle Description: ADP= -

ARIVER _ .
. Name/Title (Print or Type) . Signature Date
Transporter #2: (Acknowledgement of receipt of materials)
. Company Name: Address; Phone:
‘Destination: . _ Velncle Descnptlon
‘Name/Title (Print or Type) Signature _ Date
Transporter #3:  (Acknowledgement of receipt of materials)

- Company Name: Address: . __.___Phone:
Destination:____ - _ Vehicle Description: -
Name/T: iﬁe (Print or Type) Signature Date

10. Landfill Discrepancy: (A listof oll discrepancies to be hllcd out by the londfill oper:ltor) /{ ’O/Lt_‘;/
11, Weigh Scale:__ Weight : o
Clock Type of Weight tons (pounds) Attached weiglit scale receipt

12. Waste Dlsposal Site (WDS) Certification of Acceptance: 1 heseby certify acceptance of the materials covered by this manifest -
and I am in agreement with statements on this mantfest. except as noted in ltem 10. The WDS must remain a compleled copy of this form and
forward completed copy to the operatorfowner in Hem 2 and ey

) G}(‘) f'—Mng—\—"&’)/ Rljrie ' ?%“ °/f’¢~\é( 9 2D /O/

Name/Titte (Pvfnt or Tvpe) Sumature Date

. K_"__ . -
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vz Th: ADFLOSS 20T SERCR. 4513
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§ ] 37 82 CDOVESED CR SECURED TO IeSeohf ueiilpss
Ralanl et N o

Lf)gu ,:.--3;?": do s, veu asy be Fined a 3i8 or $33 charge
L /, T IS, THE LAW AMC 25, 292, e :

| }ﬁm [ gt el

DRI H:,«N‘ SISNATURE S . Mg t”h 19928s

. /O
. Municnpality of Anchorage _ -
, _.Solld Waste Services (SWS) / i yi /% .

Spec:al Handling Log
Customer Name N e Daten' ime In
_______CEF7T | by
Vehicle Description ) _commod‘ny R
— A A Sso N3G
Services Requested o '
. _ <! SWS Operator Start Time Dios
" . . SWS Operator Finish Time o | ' BN
Total SWS Operator Time _ S hne - :
Special Handling Charge (540.00 per 1.2 hour) . o _ : )
SWS Operator Siapature S Custgmer ngnature N o
?""\—"",,’ AN ‘::‘ : I SR /',

S3.239.300
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3 ALASKA SOIL RECYCLING

% ADivision of Anchorage Sand & Gravel Co. Inc. T ,
1040 O’'Malley Road = Anchorage, Alaska 99515 ' ' ' -
Phone (907) 349*3333 FAX (907) 344- 2844

- October 13, 2001

. Jacobs Engineering
4300 B Street, Suite 600
:.Anchcrage Alaska 99533-5922

' "'.'_Attn Ms Mandy Pogany
Re  Sof Disposal From EAFB SERA Projects -

' Dear Ms Pogany

. OnJuly5,7,9, 11 14 17 19 23, 27-28, 2001 and August 6-10, 17, 20 2001
. _,and September 6-7,2001 Alaska Soil Recycling (ASR) received 2,121.71 tons of
AR "petroleum ;mpacted soil from the above referenced site. On July 24, 2001, August 18, .
' 2001, August 24, 2001 and September 9, 2001 thermal treatment of this soil was
- completed at ASR's Spar Avenue facility in Anchorage, Alaska. Post remedial analysis
. reveals that this'soil meets the Alaska Department of Environmental Conservation's-
. most restnct:ve level (Level A).. Attached IS a copy of the ana!ysus summary and
laboratory resuilts. _

Thls soil wnll be recycled for usein the construction nndustry

' : ;Please contact me w:th any questlons

Smcerely,

ALASKA SOIL RECYGLING -

Atiachmenie
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- The Envzronmental Cleanup Company
August 2, 2001 .

" Mr. James J. Rogers
Environmental Manager
Alaska Soil Recycling
1040 O'Malley Road -
Anchorage, Alaska 99515

Subject:

Dear Mr. Rogers:

The results for our July 25, 2001 sampling for Account No.: 2506 are attached These results are

A . summarized as follows:
[+]
o5/ 2525/ 85/ .5 B
£3[ 55/ 35/85/85/285/ 25
| E[SE|RE/SEIRE[TENTE
Sample ID Number n _ - w: ‘ _
2001-ASR-2506-242-SL U U 0.049 |1 -V U | 204: | 484 -
2001-ASR-2506-243-SL U U ] 0.050 U - U 18.9 38.2
2001-ASR-2506-244-SL U U 0.041 U U 17.0 |  36.7
. 12001-ASR-2506-245-S1 U. U 0036 | - U U 12.8 32.8
2001-ASR-2506-246-SL -U ‘U 0.046.1 - U U 14.2 35.7
2001-ASR-2506-247-SL U U U U U U U
2001-ASR-2506-248-SL U U U U U U U
2001-ASR-2506-249-SLD U -U U U U U 24.1
ADEC Level "A” Cléanup Criteria 50 - - - - 100 |}. 2,000
ADEC Method Two Cleanup Criteria - 0.02 | .5.5 5.4 78 - -

Note: 1. U means undetected. 2 - Meansnotappﬁeaﬁﬁ.
- Please be advised that Aocount No. 2506 meets ADEC Level "A” Cleanup Criteria for GRO, DRO

DRO and RRO under Method One in 18 AAC 75.341. This account also meets ADEC Method Two
cleanup levels for benzene, toluene, ethylbenzene and xylene (BTEX) in 18 AAC 75.341. -

‘Samples No. 2001-ASR-2506-248-SL and 2001 -ASR—2506-249,-SLD are dup!lCates; AII samples
were collected folllowing ADEC guidelines.

Sincerely,

Rand asle'y} ' ‘ - 3
President N ' ‘ -

P.O. Box 220412 = Anchorage, Alaska 99522-0412 (907) 562-7169 » Fax (907) 562-7225
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Consultants, Inc.

The Environmentai Cleanup C_ompany
September 11, 2001 |

Mr. James J. Rogers
Environmental Manager
Alaska Soil Reeycling
1040 O'Malley Road
Anchorage, Alaska 99515

Sub;ect mmn&mmmmmﬁmmmmm
Dear Mr. Rogers:

* The results for our August 31, 2001 samphng for Account No 2506 are attached. These results
are summanzed as follows: -

- g
: ¥~ 2 . . .
5| 55/ 25/ 83/ 2508/ 0P
2585/ 35/35/ 55 /85/85/
E|SE(CE[SE|XRE|E[TE
SamplalD Number : w ,
=250¢ U U 3] U U 14.0 18.6
,.-.':' : - U U U U U U 1. U
‘2001-ASR-2596~310-SL U U U U U U V)
2001-ASR-2506:311-SL u | U | Ut u U U U -
2001-ASR-250§~312-SL U U U U |- U 1 122°] 187
2001-ASR: ', U_ U U |4 u ‘U 1136 | 216
o 50 - - -1 - 100 | 2,000
ADEC Method TWO Cleanup Cnteria | - 1002 55 54 78 -

Note: 9. Umwuuwuuwi 2. -Mwmnmqﬁbmh

Pléase be advised that Account No. 2506 meets ADEC Level "A“ Cleanup Cntena for GRO, -
'DRO, and RR  under Method'One in $8 AAC 75.341. - This actount &iSo iicets ADEC Method
Two cleanup lévels for- benzene nteluene, ethylbénzene and:xylene (BTEX) i in 18 AAC 75. 341

Samples No. 2301—ASR-2506—31 2—SL and 2001-ASR—2506—31 3-SLD are dupllcates The
percentage difference for the DRO and RRO results for these samples is 10 percent and 13-
percent, respectively: These results are acceptable under our quality control ‘program and
validates the laboratory results. All samples were collected following ADEC guidelines.

- Sincerely,

Randy Easley
President

Attachments

*F 562-7225
P.O. Box 220412 * Anchorage, Alas oo o o ax (907) 562-
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“Spill
Cogtsultants, Inc.

The Environmental Cleanup Company . 1
" September 27, 2001

Mr. James J. ~Rogers

Environmental Manager

Alaska Soil Recycling

1040 O'Malley Road
Anchorage, Alaska 99515

Subject: Labommmﬂesunsmdhmaaﬂxﬁammmg_mwmﬁ
Dear Mr. Rogers

The results for our September 18 2004 samplmg for Account No 2506 are attached These o
results are summarized as follows: -

- Sample ID Number
2001-ASR-2506-352-SL. . '
2001-ASR—2596*353‘SL
2001-ASR-2506:3¢
2001-ASR-2596-355-SLD .
ADEC Level "Rleanup Criteria’

[ADEC Method Two Cleanup Criteria -
Nole: 1 Umeansmdetected. 2 - Mealsnol appleable.

- Please be advised that Account No. 2506 meets ADEC Level "A" Cleanup Cntena for GRO 4
DRO, and RRO under Method One in 18 AAC 75.341. This account also meets ADEG Method
Two cleanup Ievels for- benzene toluene ethylbenzene and xylene (BTEX) in18 AAC 75 341

Samples No. 2”1-ASR-2506-354—SL and 2901-ASR-2506—355-SLD are duplrcates The =

- percentage difference for the PRO and RRO resuits for these ‘samples is 6 percent and1.
percent, respectively. The comparability for the. duplicate samples is acceptable.under our
quality control program and validates the laboratory results All samples were collected
following ADEC guidelines.

.Sincerely, ‘ %

Randy Easley
President

Attachments

P.O. Box 220412 » Anchorage, Al sppoynry 18 sage 35 ° Fax(907) 5627225
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Appendix C

Backfill Material Specifications

TELM\OSM31201\wp'RA Repori\ST534.doc ' AKT-J07-05M312-122-0020
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* Client: Jacobs Engincering . ,
' Project: EAFB Soil Remediation Task 12 °
Location: Summit Pit Import
East Stockpile, North Side

A Divislon of DOWL LLe

YIS AL s w  wrs

"“Vﬂ’ﬂAJAAM'K“J\’\M“l’\

ASTM D‘155‘=7 C

W.0. A29428 '_

- LabNo. 1338

Received: 7/26/01

‘Uncorrected

160 [
AN Vi Do 1385 o
'150._ : N \\ G$=2.85 Optimum W_éter Content: 8%
- 10 F NN . o
> s BN ¥ =275 |
e 4 N
Il N\ S R
t S oist Preparation
g 3 % ' Mechanical Compaction
10 F — |
., 100 | |
s T ——
0¥ #3 inNotlicloded in Teo=0R> . -+~ .0 _ |
80 [EE Y 2 .2 2 4 . 2. A g2 : ;'
Water Content - e ' 100%
- o 314" 9%
B oes oz ] 33‘8 § »
- e I b 12" 3%
o - 834 £ lr~ %
E : No. 3 - S1%
g % | g 3%
S19%
2 sow o
§ 0% | i 9%
S 30% [ N
£ 20% ¢ 1 2 O I | "
8w | I S o
.f: o%t _.LII-I-I—I-J 4.%;»
o No200. 2.8% .
100 10 1 0.1 001 0,001 o W P
| Particle Size (mm) 0.02 mm L
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A D!vl elon of DOWL LLC
Client: Jacobs Engmeenng L
Project: EAFB Soil Remedumon Task 12
ALocanon. Summit Pit Import
East Stockpile, South Side -

LASKA

- M'onmmnmﬁt?mk- |

ASTM D 1557 C

 W.0.A29428

LabNo. 1337

.Received: 7/26&)1

Reponed.

150 N

‘140

l'/ /|
A%

Dry Deusity (pef)
8

N

>

-120

110

100

8

Parcent Passing by Welght E

'100 "1 1 - 01 0ot 0001

MIW

Unconected ‘

Maximum Densny' 1395 pef

Mechanical Compaction _

T Optimum Water Content: 8 %

s PASIING

STECINCATION

F
o 7 o

+3 by Not Included in Test=-0% °

BT,
| LA
A"
.

No. 4 -~

“hNoto 3w
- iNo.16. - o

No.30 - -

No.60 -~ S% .
No.80 -
No100 3%
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No4o s
"~ INo.so |

Totl Wt. of Fine Fraction =3333g
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Appendix D
Data Quality Assessment
Analytical Data Package
BELMWSM3120TWp\RA chm\ST;‘>34.doc L ' A A;(T-Jm-osmélz-m-odzo
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Location
" JEO1 ELM-$T5348|DEWALF
JEOTELM-ST534NW-BOTTOM

_ JEOIELM-ST534NW-BOTTOM

. JEOIELM-STS34NE-BOTTOM

. JEOIELM-STS34NE-BOTTOM.

. JEGIELM-STSMSE BOTTOM
JEO1ELM-ST534SE-BOTTOM

JEO1ELM-ST534SW-BOTTOM

* JEDIELM-ST534SW-BOTTOM.

; JEO1ELM-ST534SIDEWALL

SampleID  Laboratory Lab Sample ID Collection Date Matrix.

EL-A201501 CTE 1015259001  8/10/01 ' SO

ELA201502 ~CTE 1015259002 &/10001 SO

EL-A201503 = CTE 1015250003 81001 so

ELA201504  CTE 1015250004 8/HODY - SO

ELA201505 ~ CTE ' 1015250005 81001 . SO

ELA201506 . CTE 1015250006 /001 SO

(ELA201507,  CTE 1015259007 810101 . SO

EL-A201508 QTE,___J_mszs_qoog 8noot . SO -

EL-A201509 CTE- 1015259009  8/10/01 SO

. EL-A201510. CTE  -1015259010 . 8/10/01 SO

APPENDIX 18 Page 43

ELMI79




NEW FUEL SYSTEMS MAINTENANCE DOCK ELM179
DACA85-02-R-0009, AMENDMENT R0OC09

DATA QUALITY 'ASSESSNIENT

Sample collection, handlmg, analy51s and reportmg procedmes were followed as deﬁned in the
Field Samphng Plan (F SP) and Quahty Assurance PrOJect Plans (QAPP) Most data acceptance |

criteria were met w1th the few exceptlons deﬁned in thxs section.

The analytic"a] data was provided by the Iabcraton"in both hardcopy and'elec&cnic forinats. One . _
hundred percent of the analytxcal hardcopy data ‘anid ﬁfty percent ‘of the éle¢troic “data was
reviewed. The pnmary laboratory, CT&E Envnonmental Services, Inc. (CT&E) supported the
analytical requirements of the 2001 field effort '

The completeness check and electronic data review was done by Jacobs. This process inicluded a

review of the analytical methodology, chain of custody (COC) and sample receipt records,

sample holding times, laboratory and field blank results, analytical reporting linﬁic, surrogates,

laboratory control samples, calibrations, matrix spikes and duplicates, run logs, and extraction
. logs.

The quality assurance project plan (QAPP), laboratory acceptance criteria and the Environmental
Protection Agency (EPA) National Functional Guidelines tEPA 1994, 1999) were referenced by
~ Jacobs to assess the data usability and apply validation qualifiers to the summary tables. The
Jacobs project chemist performed a completeness check on the hardcopy data and reviewed the
‘ haxdccpy and clectronic data to evaluate comparability and accuracy. The review process did not
-include verification of calculations. Data qua.liﬁcat.i'ons used to determine ‘'usability are based
upon EPA National Functional Guidelines (EPA 1994, 1999).

The analytical data quality objectives (DQO) for this field investigation shall be met when the
‘quality of the sample data meet precision; accuracy, representativeness, completeness,
comparability,'_and sensitivity (PARCCS) requirements as defined in the field sampling plan
(FSP), QAPP, laboratory qua-lityl assurance prcject plan (LQAPP), and anaiytical methods.

These DQO were evaluated by reviewing the following QA parameters and criteria:

JAELM\05SM31201\common\POL SOIL 2001\Reporting\DataQuality Assessments\Site 534 data quality assessment.doc
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AN

o .PRECISION
.= Matrix Spike Duplicates (MSD); and

— Field Duplicates.

o ACCURACY

~ Calibrations - 1mtla] and contmumg, acceptance ﬁ'equency,
= Surrogates recovery, frequency; -

"~ Lab Control Samples/Spikes (LCS),” ST

— Matrix prkes (MS), -

' — Retentlon Tlmes

- 'Re]atxve Response Factors (RRFs), Relat:ve Standard Devxatlon (%RSD)

.= Method Blanks; :
‘'~ Tune Criteria gas chromatography/mass spectroscopy (GC/MS) acceptabllxty, frequency,

and
— Internal Standards (GC/MS) acceptablhty, frequency

REPRESENTATIVENESS

~ Sample Chain-of-Custody; |

— Holding Times and Preservation; and

— Work Plans.

COMPARABILITY

— Standard Operating Procedures (SOPs); and

— Established analytical methods.

» COMPLETENES
~— Samples (field, QA, and QC);

— Data Packages (forms, mnlogs, extraction logs, etc.); and

— Ninety-five percent completeness.

'SENSITIVITY

— Analytical laboratory reporting limits

TELM\05M31201\common\POL SOIL 2001\Reporting\DatzQuality Assessments\Site 534 data quality assessment.doc
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All reported data within this package should be considered valid unless otherwise noted and mo‘y

be biased (qualifications noted in the body of this reﬁort). The qualifiers used to flag data are
defined as follows:

o “U”- synonymous Wlth “ND” for nondetect; not detected above the reportmg limit (practical '
quantitation limit); final numerical result becomes the reportmg limit flagged with “U.” '

e “J” - analyte was positively 1dent1ﬁed ‘but numencal value of concentration is approximate

due to compromised quahty control or inherent mabxhty to analyze the sample (e. g. matrix
effects). .

s “UJN”’ - the analyte was not reported above the practlcal quanhtahon hm1t, but tbe reported
quantitation limit is approx1mate (due to compromlsed quahty control or mherent mablhty to
analyze the sample). -

* “UR” - the analyte was not detected above the reporting Inmt, but sample results were A

rejected due to significant deficiencies in quahty control(s) or inherent ablhty to analyze the
‘sample (e.g. matrix effects)

The qualifiers listed above, or “flags”, are hypheﬁétéd in the report to reflect the basic rationale
behind the qualification (e.g. “J-S”). The following qualifiers were used in the text of this report
" to indicate which QA/QC protocols were not met: ’ '

e S - surrogate recovory;

e L - lab control sample;

s C- calibfaﬁon; _

T - instrument 12-hour tuning criteria; » v

* M - matrix spike and/or spike duplicate; - : | L |
“e I-internal standard; |

¢ B - method blank;

e H - holding times;

e P -incorrect or inadequate preéérvation methods;

¢ E - value exceeds instrument calibration range; '

o TE- somple cooler temperatures; and

e UB/RL - although the analyte was detected, the result should be considered nondetected at the
reporting limit or reported value due to potential laboratory contamination.

1AELM\0SM3120T\common\POL SOIL 2001 WReporting\DataQualityAssessments\Site 534 data quality assessment.doc
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DATA QUALITY SUMMARY

In genéral, the overall quality of the data was acceptable. The data quality was determined as
acceptable, estimated, or rejected Acceptable data are assomated with QC data that meet all QC
criteria or with QC. samples that did not meet QC cntena ‘but data quality ob]ecuves were not
affected. Estimated (J) results are con51dered inaccurate due to a bias created by matnx

interference or QC acceptance cntena which were not met. Re_]ected data are not usable.

All Cham-of-Custody (COC) sample identification numbers iriclude EL (Elmendorf — vanous

sites), -A (Alaska), four numbers (COC number) followed by two additional numbers that

identify the samples collected in sequence that are specific to fhe‘ location and analytical suite of
analyses (i.e. EL-A201501). This sample appears on COC number 2015, and is the first sample
collected for GRO. For ease in referring to the results tables. and readability of this report, the

last six digits of the sample identification number will be used to identify each sample (i.c.
' 201501 would identify EL-A201501 found on COC # 2015). Thé-original COC is on file in the
Jacobs Anchorage office ‘with the original data paékage. An extra dash was occassionally used.

on this project to separate the sample number from the COC number (e.g. EL-A2015-01) and
will remain unchanged in this text as it appears in the analytlcal summary table, data tables, and
COCs. | -

The term “posiﬁve resuli(s)” is used to identify all analytes that are detected above the labbratory'

_ reporting limit. The term “nondetected™ refers to results that are less than’ the laboratory

reporting limit and are. therefore not reported by the laboratory “All results” refers to both
nondetected and positive results.

Details of the evaluation are provided in the following section by method and 'i‘nc_lud:e the

associated samples and analytes:

Gasoline Range Orgamcs (GRO) AK101. Overal] the qualny of the data are acceptable with the
following qualifications:

T\ELMW0SM3120\commenPOL SOR 2001 Reposting\DataQualityAssessments\Site 534 data quality assessment. doc
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Holdlng Times and Sample Handling: All holding time and sample- handling criteria vcere
met.

Method Blanks Target analytes were not detected in the method blanks; therefore data were
not qualified based on this criteria.

No trip blank was associated with this sample. Therefore data can not be qualified onthis
criteria.

‘Reporting Limits: All mlmmum reporting limit i'eQﬁifements were met.
_‘Surrogates: Field surrogate: exceeded control limits due to mamx interference in sample EL--.

A201501. The GRO result is considered estimated (J-S)

LCS: All acceptance criteria were met.

Calibration: All acceptance criteria were met.

. Benzene, Toluene Ethylbenzene and Xylenes (BTEX). SW8260B The quallty of the data are

acceptable

Holding T._imes and Sample Handling:f All holding time and sample handling criteria were
met.
- Method Blanks: Target analytes were not detected in 2 the method blanks therefore, data were

not qualified based on this criteria.

No trip blank was associated with these samples Therefore, data were not qualified based on
this criteria.

Reporting Limits: All minimum reporting:limit reqmrements were met.
Surrogates: All acceptance criteria were met. :

- LCS: All acceptance criteria were met.

Callbratlon All acceptance cntena were met

Diesel Range Orgamcs {DRO) AK102 Overall the quahty of the data are acceptable with the

following qualifications:

Holdmg Times and Sample Handling: All hold time criteria were met.

- Method Blanks: Target analytes were not detected in the ‘method blanks; therefore, data were
~ not qualified based on this criteria.

Reporting Limits: Al minimum reportmg limit reqmrements were met

Surrogates: DRO surrogate exceeded control limits due to:.matrix interference for sample
EL-A201502. The DRO result is considered estlmated (J-S).

LCS: All acceptance criteria were met.
Calibration: All acceptance criteria were met.

Polynuclear Aromatic Hydrocarbons (PAH) SW8270C Selective Ion Momtormg (SIM). The

: quahty of the data are acceptable

JAELM\05M31201\common\POL SOIL ZOOI\Repoﬁing\DataQna!ityAss&srnenls\Site 534 data quality assessment.doc
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e Holding Times and S'ampi‘e‘Handling: 'All holding time and sample handling criteria were
met.

e Method Blanks: Target analytes were not detected in the method blanks therefore data were
not qualified based on this criteria.

e Reporting Limits: All minimum reporting limit reqmrements were met.
e Surrogates: All acceptance criteria were met. :
e LCS: All acceptance criteria were met. -

e Calibration: All acceptance criteria were met.

Consmlermg these noncomphance issues the data are still considered usable. The overall pro_;ect
completeness goal of 95 percent was met. :

]NihNﬁNBHﬁmmmmmNTESOEZNqumnh@DaipﬁWASwmumﬂmeﬁ4&mQMMymusmun&m

APPENDIX 18 Page 49




ELM179

ENANCE DOCE

MS MAINT

SYSTE

FUEL

NEW

- - - fss20°0]  09€"0 - ONON €09Z0MS seueifx [ejoL
: . - fsszo'ed  1L20°0 OWON 20928MS susnjoL
° - - c{sszo0l #8000 OWON g0928MS suszueqiiyia
. - lecro0] QN OWON 809ZOMS _euszueg
"  Lles9l 129 . - OWON WIS D0LZEMS ~ eueikd
. - olesy]l an . - OMON WIS D0LZ8MS susIyuLUBYd
- - les9l €08 - - OWON WIS D0/Z8MS eusjeyjyden
. o Ies9l  an - . OM/ON WIS D0.28MS susufd(po-g'2*|)ouepu|
: legal an . . OWON  INIS D0L28MS susion|d
: ©tles) zew . . . OWON  INIS D0L28MS . susyjueson;d
. fesol an - . . OM/ON WIS D0LZSMS eusoelue(y'e)ozueq)q
- [es9] an . . OWON WIS D0LZ8MS oueshiyo
. fes9)  an - . OWON WIS D0L28MS susujueson(M)ozueg
. feso]  an - . OMON WIS 00LZ8MS ousihied(i'y'Blozueg
- fes9l  an - - oOM/ON IS D0428MS susyjuesony(ajozueg
: [es]  aN . - OWON WIS D0L28MS . eussfd(e)ozueg
. (es9] an - . ONON WIS D042IMS susoexyjue(e)ozueg
- les'ol  aN . - OM/ON WIS 00L2Z8MS euedRIyILY
K [es'o]  aN - - OWON WIS D0LZ8MS -euejAuydeusoy
. [ese] an - . OMNON IS DOLZEMS: sustjjydeueoy
- - - - - OO £OLYMY sojueBiQ eBuey {enpisey
p01] $s°L s-tlot1] ogo¢ - . ONOW 20151V sojueb10 ebuey |eselq

: - - . - ONOW LOIY sojueBiQ eBuey eujosed

g %6 M 916 )] 9'16 IN3oNad 00r82Y SPIOS (1oL

& ‘ , aun POl aijeuy

m:; ) .

m 08 os 08 xujew

S 1008 bo/oLi8 Lo/0L/8 ejeq uojoe}j0d

g 006826101 2008526101 1008526101 a ojdues qe

< aww a0 319 Aiojesoqe

o £08102v-13 208102v-13 408102v-13 Qi sidweg

S INOLLOB-MNYESIS-TT 103 TIYMIQISresLS-NI2103r YMAAISPESLS-NTRLOT UOoneooT

[V}

(e

"

[eo]

% .

nDnn.o L eBen

APPENDIX 18 Page 50




179

K

INTENANCE DOC

SYSTEMS MA

FUEL

W

T ROCCS

AMENDMENT

DACAB5-02~-R-0009,

L [pitoo]  €0£0'0 OWON B09ZOMS geuelAy 1ioL
- [pL10'0]  ¢€z0'0 ONON 80928MS uenio
- - £IpL10'0] $800'0 . OMOW 80928MS suszusqiAng
o 60001 an ONOW 20028MS euszueg
oo : OWON WIS D0LZEMS ouoihd
e g - oWON - WIS D0LZ8MS eueyjuBusyd
- . - SWON WIS O0LZEMS _ ousjeyydeN
- - . - - OWON WIS 20LZ8MS ‘euakd(po-g'2’ 1 )oueput
T . : OWON IS D0LZIMS . oueION|4
o . : . oWON IS 0DLZ8MS eueljueION|
-0 . - oWON . WIS D0LZ8MS susoeIyUR(Y‘R)OZUSCIQ
o : . OWON WIS D0LZ8MS suethiyd
) : - N OWON WIS DOLZBMS eusuesonj(y)ozueg
o0 . - OM/ON IS D0LZBMS ‘susjkiad('y'B)ozueg
i A - * ONON WIS DOLZEMS susyiuesony(Q)ozUeE
o0 : - oW/ONn WIS 004Z8MS ousifd(e)ozueg
. i ) - ‘ONMON. - WIS DOLZEIMS susseIyuB(R)OZUSE
: i : - OWON WIS DOLZBMS eusoRILIUY
- . . .O)NON WIS doLZems susiiuludeusoy
. : - : "OW/ON WIS D0LZBMS “ sueyjudeusoy
. ) ' : ONON L E0IMY soweB10 eBuey fenpisey
[s'o11 aN . . OWON L Z0MMY sojueBio) sBuey 19890
- . . - - OMNOW LODIY sojueBio ebuey eujlosed
fol  z's6 )] 796 AN3ON3d  oopsZY $PIIOS 101
CThE poiel e)Ajeuy

o8 0s XUJel

lo/oLre 10/04/8 812Q UoIO8IeD

006525101 PO0BSZS104 QI sidwes qen

310 - 310 Aojeioqen

S0SLOZV-13 - PO§LOZV-13 - al sidureg

WOLLOG-aNPESLS-WIaL0AM

WOLLOS-MNPESLS-WI3L0ZN uoneso]

APPENDIX 18 Page 51




LM1I79

™
B
Jal

X

NANCE DOC
ROGCOS

INTE

T

M

FUEL SYSTEMS
DACA85-02-R-0009,

NEW

NT

AMENDME

G0 gofey

... : B " b
. . © o IsL1oo] s8900 OWOW - . 'H0928MS - . seueAx (BIOL
- - cseroco] - zveoo OWON © 809Z8MS © eusnjo),
- - : £I8L100] 99000 L. oMW 0020MS suszueqiiu)y
. - e fze0o0]l AN . .. OWOW €0928MS ouezusg
- - . e o L0l oWen  NISD0ZIMS ouslhd
) ) X X ! . oWon IS 00L28MS ~ sualljueueyd
: . . : ... OWOM IS O0.ZBMS suefelyden
- ‘ . . : i OMON - WIS DOLZEMS suaiAd(po-¢'2'1)ouspuf
: * . : _ oMON WIS D0LZBMS sueson|d
‘ : - - . OMWON WIS D0LZBMS - BLBYILRION]
- . : < OWON WIS D0.28MS eusoRIUUE(Y'E)OZURG|]
: : . . S OO IS DOLZEMS. . _euesliyo
* . : - OWON WIS Q0LZBMS .. susyjueiOnj(y)ozueg
- - : - : ‘ oWON WIS 50L28MS ousjAied('y'Blozusg
: : . - ‘ . OWON IS D0LZEMS eusyjuelony(q)ozuen
: ‘ - : .. OMWON WIS DOLZBMS ousid(e)ozueg
: - . . oWON WIS O0LZEMS: suedelyjue(sjozusy
: - : - ‘ OWON - NS DOLZEMS . suedBIyuY
- : - - T OWON IS DOLZEMS .  eusiAyjydeusoy
B - . - . X oNON . NIS D0LZ8MS sueyjydeusoy
- - . - OWON . SOy soluBBiQ) eBueY (enpisey
rls'o1} 699 - . OMON . - 201NV sojueBip ebuey [889|Q
- - - . OMOW : ..—..o,$...< soluebI0 sBuey eujjoses
o] ¢¥6 )] 56 ANZOM3d o0rezY $PIIOS (2101
) . . @un PoweH aiffeuy

0s os - xew

L0/0L/8 LO/0L/8: - - 8jeQ uoposjion

100842510} 8006526104 Qi eidwes qe

aLo aL Aojeroqe -

206102v-13 90§102v-13 Qi ejdweg

NOLLOS-38pE61S-WIT1030 NOLLOS-ANpECLS-I3L030 uonesol

52

APPENDIX 18 Page




179

ELMI

NANCE DOCK

i
I

IAINT:

”
i

SYSTEMS

FUEL
D@CA85—02—R—OOO9,

J

ROGO9

37

AMENDMEN

N

- - tlestool ‘ss100 Towow-  soszems seloIAY [E10L
- rlestoo] Ls10°0 ¢ L OO £0028MS suenioL
ot (esiocol an - T OWOW 80928MS euszusqiAula
T - [s600°0} QN T oen H0928MS suezusg
- - T OWON - IS D0L28MS oueld
.. - - oWON WIS D0LZ8MS eusiueUSld
X ) - -, < - -OMON . IS O0LZBMS - suseuydeN
T - . : S TOWeN WIS 0L28MS susifd(po-g'z* 1 Jouspu
ST . . : OWON WIS D0L28MS ousson|4
o . . . _OWON  INIS O0LZ8MS: , susyelon;
T . . OWON WIS D0228MS _sueseiyiuE(y'e)o2USqIQ
o . . : OWON WIS 00228MS sueshiyd
T : : | oWeNn WIS O0L2eMS: - sueuuelonjj(y)ozueg
o : . ONON WIS 00L28MS uéikied('y'8)ozueg
e . . OWON WIS D0L28MS sueyueIony(g)ozueg’
o . - . ‘OWON IS D0L28MS suerdd(e)ozusa
i X B - ' oMON WIS D0LZEMS eusoBIuR(R)0OZUGY
- ) . e . . . OMeN WIS 00LZIMS susdRIUY
- ) . . : -OWON NS DOLZEMS susjAuldeuedy
- - - - oMmn WIS:00LZBMS sueyydeusdy
- . . : owomw oI $0)u8B.0 eBuex jEnpisey
fyorl an . . OWOW . " ZOMV sojueBi0 oBuey feseiq
- - - ONON o souBBIO ebuey eujoseD
ol s o] £'v6 © IN30YRd oorszY 8pIIOS fBj0L
aun - o poyie - e)hjeuy
- 08 os xnen

LO/0L/8 Lo/018 8jeq uoko8|I00

6008528101 8006926101 Q1 sdwes qeq

310 310 Kiojeroqen

808102v-13 - 805102v-13 Qi eidwes

WO.LIOB-MSPESLS-WIZ1030 WNOLLOS-3SPESLS-IN1403( Uoness

53

X 18 Page

I

END

APP?




179

NANCE DOCK

o
ad]

INTE

MA

EMS

SYST!

FUEL
CA85-02-R-0009,

¥

NEY

T ROCOS

AMENDMENT

210 & ofed

DA

. tlgezoal

{szzo0}

lezzool -
- fott00]

[0}

SL10°0 : oON " 909zems - seusix 1e10L
8220°0 .. OWON 80928MS susnjoy
an oL OWOW H0528MS ouszusqiiya
aN, . ewew 80928MS suszueg
- oNON . IS 00LZIMS sudIkd
- oNON . WIS D0LZ8MS sysiyjLreusyq
- . ONON... WIS D0LZEMS . euejeyydeN
- - OWON WIS D0/Z8MS susifd(po-g'2‘1Jouepu)
- oNON WIS 00L28MS susion|d
° oNon: NS D0LZEMS - eueyuLIONn s
° TOWON WIS D0L28MS sussepUR(Y'R)OZUSQIQ
- OMON IS D0L28MS ) suesAiyy
‘ OWON WIS 0L28MS | eusyuesony(xjozueg
: OMWON WIS 00228MS . eusjfied('y'Blozusg
) ONON’ WIS 00.28MS eusyjueionyy(q)ozueg
) OMON WIS DDLZBMS sueifd(e)ozueg -
- oWON WIS DOLZEMS sueseilue(e)ozueg
- OM/ON . WIS:D0LZ8MS suedBIUIY
B OWON  NISDOLZEMS suslAyiydeusoy
- -OWON WIS ODLZEMS - sueyiudeusoy
- OWON. - S0V sojuefu0 ebuey (enpisey
: ON/ON R . 15Y\) sojuebi0 eBuey jessiq
) OWON oY sojuebi) efuey sujjosen
(4L ANOYEd - oopsvY spliog (ejo4,
sjun _poujen o)hjeuy
0s IR
10/0L/8 e)eq uoKoe|ion
0106529101 Qi ejdweg qe.
ETR Aoesoqen
016102v-13 Qi edwes
NOLLOS-MSFESLS-WI3L0ar uopeson

54

Page

APPENDIX 18




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

Case Narrative
~ Jacobs Engineering Group
_Elmendorf SERA Sites 05M31201

Customer: JACOBSE -
Project: 1015259

101 5259001 Ps .
GRO/BTEX - Sunogale recovery is biased high

due to matrix interference. Results are not affected.
" No Trip Blank assoaated with this sample for volatiles analysns.

101 5259002 PS -
- DRO - Pattern consistent with weathered middle dlsbllale. .

DRO - Surrogate recovery is outside oontrols due to matrix mterférenoe A

" 1015259004 PS
No Trip Blarik associated wnh this sample for volatiles analysts

4015259006 PS
No Trip Blank assouated wuth this sample for volaﬁla analysis

1015259008 PS - '
-~ Neo Trip Blank assoaated with this sample fot volaties analysis.

: ; 15259010 PS
o "i7 . No Trip Blank assoaated w:th this sample for volatiles analysvs

385389 LCS } C
DROIRRO LCSACSD - Surrogatels are biased high dua to interference by method required petroleum spike.
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wviac l:nwronmental oervices mc.

® I.aboratory Division m”””””llm”l’l’””””m””’l”m

Laborato Anal sis Report = 200 W. Potter Drive
Y y P Anchorage, AK 99518-1605

Tel: (907) 562-2343

Fax: (907) 561-5301
Web: hitp://www.cteesi.com

Gloria Bockn'ran

Jacobs Engineering Group ‘ s ’ 3
4300 B Street Suite 600 S
Anchorage, AK 99503 )
* Work O'rder: 101 5259
. Elmendorf SERA Sites 05M31201
Client: Jacobs Engmeermg Group

Report Date: - August 27, 2001

Enclosed are the analytrca] results assocrated thh the above workorder

As reqmred by the state of Alaska and the USEPA, a formal Quality Assurance/Quahty Control Program is mamtamed by
CT&E. A copy of our Quality Control Manual that outlines this program is available at your requ&st

Except as specifically noted, all statements and data in thrs report are in. conformance to the provisions set forth in our
Quality Assurance Program Plan , L

If you have any questions regardmg thrs report or if we can be of any other assrstance please call your CT&E Progect
Manager at (907) 562-2343. .

" The following déscriptors may'be found on your report which will serve to further quahfy the data,

U Indicates the analyte was analyzed for but not detected.

F Indicates an estimated value that falls below PQL, but is greater than the MDL..
B Indicates the analyte is found in the blank associated with the sample.

* The analyte has exceeded allowable lnmts )

G .

D

T  Greater Than
‘D Secondary Dilution
LT Less Than

! Surrogate out of range

SGS  Member of the SGS Group (Societe Generale de Surveillance)

';.9* 3 200 W. Potter Drive, Anchorage, AK 99518-1605 — Tel: (907) 562-2343 Fax: {907) 561-5301
3180 Peger Road, Fairbanks, AK 99709-5471 — Tel: (907) 474-8656 Fax: (907) 474-9685

ENVIRONMENTAL FACILITIES IN ALASKA, CALIFORNIA, FLORIDA, ILLINOIS, MARYLAND, MICHIGAN, MISSOURI, NEW JERSEY, OHIO, WEST VIRGINlA
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CT&E Ref# 1015259001

ELM179 |

' B Client PO#
Client Name . . Jacobs Engineering Group - . .~ Prinied Date/Time 08/27/2001 11:41
ProjectNamef#  Eliiendorf SERA Sites 05M31201 - Collected Date/Time 108/10/2001 14:46
Client Sample 1D ~ 'EL-A201501 - "Received Date/Time 08/100001 16:50
Matrix - Soil/Solid Technical Directo, . S phen C. Ede
Ordered By - : . )
rieamy —_— ke
Sample Remarks.

GRO/BTEX - Surrogate recovery is biased high due to matnx mterference Results are not affected. .
No Trip Blank assoclated with ﬂns samp]e for volatiles analys:s :

Parameter o SR . Results . PQL- . -Units Method _ Limits c- m Date Init
Solids
Total Sofids T ole 0.00 % . .SM202540G 08/17/01 DMR
GaSolipe Range Organics - 67.7 . 255 mgKg AK101GRO 08/10/01 081601 RMV.
£ bates )
.l 4-D1ﬂuorobmme <Stln'> . 93.1 % AK101 GRO 60-120 08/10/01 08/16/01 RMV
4-Bromofluorobenzene <Surr> 239 4 % AK101 GRO 50-150 08/10/01 08/16/01 RMV
Bemzene - . - - 0.0133 U 0.0133 . mg/Kg BTEX by SW8260B 08/10/01 0871701 KWM
Tolene - o 0.0271 1 0.0255. mgKg BTEX by SW8260B 08/10/01  08/17/01 KWM
Ethylbenzene o o . 0.00842F 90255 mglK'g“_ BTEX by SW8260B 08/10/01 . 08/17/01 KWM
P&M Xylene c- : 0.0258 -0.0255 -mg/Kg BTEX by SW8260B " 08/10/01 08{]7[0] - KWM
o-Xylenc , Co " 0.0105F - - -.0.0255 mg/Kg 'BTEbe SW8260B 08/10/01 08/17/08 KWM
Surrogates . . P _ :
l,Z—chhlorocthnne-m <snrr> .98.8 % BTEX by SW8260B 74-133 08/10/01  08/17/01 KWM:
Toluene-d8 <sure> ’ 97.8 %  BTEXbySWS260B -78-134  08/10/01 08/17/01. KWM
4-Bromofluorobenzene <Surr> 78.1 . %  BTEXbySWS260B 72-141  08/10/01 08/17/01 KWM.
Dibromoﬂnoromethane <sur> 99.5 % BTEX by SW3260B 78-128 08/10/01 08/17/01 KWM

.
g
1} 9
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ELM1i79

CT&ERef# 1015259002 : Client PO# -

Client Name _ Jacobs Engmeenng Group . - Printed Date/Time '08/27/2001 13:41
Project Name/#' Elmendorf SERA Sltes 05M3120] : Collected Date/Time . . 08/10/2001 14:46
Client Sample ID BL-A201502 o Received Date/Time " 08/10/2001 16:50
Matrix - 'Sml/Solld Technical Director. Stephen C. Ede
Sample Remarks:

DRO - Pattern consistent with weathered iniddle: distillate:

DRO - Stmogate recovery 1s outs:de conlmls due to matﬁx interference v

A!!owable

Parameter . .. le's L. ML “‘“”M"M . Lmis Dute. Date Init
Solide
Total Solids =~ 916 000 % = SM202540G 08/1701 DMR
Diesel Range Organics ~~~ * 3030 110 mgKe AK102DRO 08/14/01  0&/17/01
Surrogateg
5a Androstane <surs> ~ 22 1 %  AK102DRO '50-150  08/14/01 08/17/01
Polynucleax Aromatics GC/MS _
‘Nphthalene . 803 653 ugKg PAHSIM 08/13/01° 08715101 SPM
Accriaphthene c . 653U 6:53 - ug/Kg- PAHSIM 08/13/01 08/15/01 = SPM
Pyrene 621F 653 ugKg . PAHSM 08/13/01  08/15/01  SPM
Chiysene - o 653U © 653, ugKg PAHSM 08/13/01 08/15/01  SPM
'Beazo[bJFluoranthene 653U . 653 ‘ug/Kg PAHSIM 08/13/01  08/15/01  SPM.
Acenaphthylenc o 653U 6.53 - ug/Kg - PAHSIM 08/13/01  08/15/01 . SPM.
Indenof1,2,3-c,d] pyrene _ 653U 653 ugKg  PAHSM 08/13/01 08/15/01 SPM
Fluorene 653U 653 ugKg PAHSIM | 08/13/01  08/15/01 . SPM
Dibenzo[s,bJanthracene . . . 653U © 653 ugKg . PAHSIM 08/13/01  08/15/01  SPM
Phenanthrene - . 653U . 6.53 - ugKg PAHSIM - 08/13/01  08/15/01.. SPM
Anthracese . - ¢ 653U 653 vugKg PAHSIM 08/i3/01  08/15/01 . SPM
Fluoranthene 432F 6.53 uvgKg PAHSIM 08/13/01 08/1501 SPM
Benzo(a)Anithracene . 653U 653 ugKg PAHSM 08/13/01  08/15/01 SPM
Benzo[k]}fluoranthene 653U 653 ugKg PAHSIM 08/13/01  08/15/01 SPM
Benzofalpyrene . 653U 653 ugKg PAHSIM 08/13/01 08/15/01  SPM
Benzo[g,h,ijperylene 6.53U 6.53 vugKg PAHSIM 08/13/01 08/1501 SPM
- Surrogates ) : f‘;
Napbthalmc-ds <surr/IS> . 58.2 % _PAH SIM 10-138 = 08/13/01  08/15/01 SPM
é' ..
w d
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o .
. ': } . . . ' .
CT&E Ref# 1015259002 : Chient PO# e
Client Name - Jacobs Engineering Group : : : Printed Date/Time : - - - 08/272001 11:41
Project Name/# Blmendorf SERA Sites 05M31201 . Collected Date/Time -~ - 08/10/2001 14:46
-Client Sample ID " EL~-A201502 - o ‘Received Date/Time . 08/10/2001 16:50
Matrix Soil/Solid . S Technical Director ‘Stephen C.Ede

. Allowable Prep " Analysis .

Poarameter : Results PQL Units Method Limits . Date Date - . Init
Acenaphthene-d10 <suri/IS> 703 ' - %  PAHSIM - 10-147 081301 OWISO1  SPM
Chrysene-d12 <sum/1S>. 80.1 ‘ % . PAHSIM 16147  OR/13/01 OX1SM1 . SPM-
&
i %
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NEW FUEL SYSTEMS MAINTENANCE DOCK
DACA85-02-R-0009, AMENDMENT R0OCO9

11015259003

CT&ERef# 1015 :
- Jacobs Engineering Group

Client Name |
Project Name/# -

Client Sample 1D EE-A201503
Matrix Soil/Solid
Ordered By -

nendorf SERA Sites 0SM31201. -

ELM1I79

Client PO# : _
Printed Date/Time . - 08/727/2001 11:41
Collected Date/Time 08/10/2001 14:55
Received Date/Time - 08/10/2001 16:50
Technical Director Stephen C. Ede ‘

Released

Sanp R

PR ' . owable oo Ana]ysns‘"‘ .
Parameter Results PQL Units ‘ Method Limits .- g:g +° Daté. ¢ . Init,
cdida
Total Solids 96.2 000 %  SM202540G 081701 DMR
Dicsel Raige Organics 7.55F 104 mgKe - AKI02DRO 0M1401 081501 MCM

. : P .
Surxogates i . .
5a Androstane <surr> 834 %  AK102DRO 50-150 031401 081501 - )
3
'8
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NEW FUEL SYSTEMS MAINTENANCE DOCK

DACA85202-R=0009, AMENDMENT R0009

B o A S

1

-

- 1015259004

ELM179

Client PO¥

CT&E Ref# )
Client Name ‘Jacobs Engineering Group Printed Date/Time - . 08/27DbOI 11:41
Project Name/# “Elinendorf SERA Sites 05M31201 Coliected Dald'l"nne .. 08/10/2001 14:55
Client Sample ID  'EL-A201504 : ‘Received Date/Time _ 08/1 0?2001 16:50
Matrix - Soil/Solid Technical Direct ' -S phen C
Ordered By - = - o i ¥ i

: . Released
Samplc Remarks:

No Tnp Blank assoclated with thxs sample for volanles ana]ysxs.

" Allowable  Prep

Pammeta Results ' Units Method i Limits - Dote. mysts it
Solids
Total Solids S %2 000 % ~ SM202540G 08/17/01 DMR
Benzene 0.00906 U 0.00906 mg/Kg BTEX by SW8260B 08/10/01 08/17/01 KWM
Tolene 0,0235 0.0174 mg/Kg' BTEX by SW8260B 08/10/01 08/17/01 KWM.
B hzene 0.00854F 0.0174 mg/Xg BTEX by SW8260B 08/10/01  08/1701. KWM

. JXylene 0.0216 0.0174 mg/Kg BTEXby SW8260B _ 08/10/01 08/1701 KWM
o-Xylene 0.00871F 0.0174 mg/Kg . BTEX bySWS260B 08/10/01 OX1701 KWM
Surrogates . . . .
1,2-Dichlorocthane-D4 <sun> 104 % BTEX by SW3260B 74-133 _ 08/10/01 08/17/01 KWM.
Toluene-d8 <sur> . - 101 "% BTEX by SW8260B 78-134 08/10/01 08/1701 KWM
4-Bromofluorobenzene <Surr> 9.4 % BTEX by SW8260B 72-141 08/10/01 08/17/01 KwWM
‘Dibromofluoromethane <surr> 106 % BTEX by SW_8260B 78-128 08/10/01 0%/17/01 KWM
g
[1%
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NEW FUEL SYSTEMS MAINTENANCE DOCK
DACA85-02-R-0009, AMENDMENT ROCOS

ELM179

CT&ERef# 1015259005 o Client PO# e |
ClientName - Jacobs Engineering Growp =~  Printed Date/Time - . 0827/2001 11:41
Project Name/# ' Elmendorf SERA Sites 05M31201 Collected Date/Time . . 08/10/2001 15:00
Client Sample ID. . - EL-A201505 L Keceived Date/Time - 08/10/2001 16:50
Matrix . -~ Soil/Solid .. Technical Director Stephen.C. Ede

' Released '
Sample Remarks:
Parameter - .., Remils Units  Metbod . Limits Date  Date-. Init
TowlSolids . . 95.2 000 %  SM202540G O8/I17/01 - DMR

Diesel Range Organics 105U
Surrogates

5a Androstane <surr> _ . 842
2

i

105 mg/Kg - AKI2DRO = °

%  AK102DRO 50-150
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NEW FUEL SYSTEMS MAINTENANCE DOCK
DACA85-02-R-0009, AMENDMENT RO0OS

. .4/

CT&E Ref.# " 1015259006

Client PO#

ELM179

ClientName - Jacobs Engineering Group Printed Date/Time - . . 0872712001 11:41
ProjectName/#  Elmendorf SERA Sites 05M31201 Coliccted Date/Time ~ _ 08/10/2001 15:00
Client Sample ID - EL-A201506 ~  * - = Received Date/Time . - 08/10/2001 16:50
Matrix .. Soil/Solid Technical Director , . Stephen C.Ede
Ordered By o : R
v o Released By

ASampleRan.arks:

No Trip Blank assocjated with this sample for volatiles analysis.
Paameter ... - Reshs ' cPQL .. Usits . Method - ‘Limits Do Daie . Init
Total Solids . 952 © 000 % SM202540G 08/17/01 DMR
Benzene ‘ ’ 0.00925U° °  0.00925 mgKg BTEX by SW8260B" 08/10/01 . 08/17/01 . KWM
To* e 00282 0.0178 mg/Kg BTEX by SW8260B. 08/10/01 0R/17/01 KWM
P bzeac : . 0.00658F 0.0178 mg/Kg BTEX by SW5260B 08/10/01  08/17/01 KWM
i IXylne ‘ 0.0260 0.0178 mg/Kg BTEX by SW8260B - 08/10/01 - 08/17/01 KWM
o-Xylene 0.00854F 0.0178 mg/Kg BTEX by SW8260B 08/10/01 081701 KWM
_Sn:rogates‘ ) ] ) .
1,2-Dichlorocthanc-D4 <sur> 103 ' %  BTEXbySW8260B 74-133 . 08/10/01 08/1701 KWM.
Toluene-d8 <surr>. © 993 . %  BIEXbySWS260B 78-134  0%/10/01 08/1701 KWM
4-Bromofluorobenzene <Surr> 90.1 . . %  BTEXbySW8260B 72-141  08/10/01 08/1701 KWM
‘Dibromofluoromethane <sure> -+ 103 : %  BTEXbySW8260B 78-128  08/10/01 081701 KWM
e

[t
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NEW FUEL SYSTEMS

DACA85-02~-R-0009,

MAINTENANCE DOCK
AMENDMENT R0OCOS

ELM1IT9

CTSERe# 1015259007 Client PO# -

Client Name JacobsEngmeenng Gmup Printed Date/Time.. 08/27}2001 " al

Project Name/#  Elmendorf SERA Sites 05SM31201 Collected Date/Fime. - 02001 15:10

ClientSampleID  EL-A201507 - Received Date/Time _. ‘

Matrix ‘ Soﬂ/Solld Technical Director °

Ordered By ' de

Parameter - Results PQL - Units  Metod . L‘!mm'amf Aualysdis

Solids

Total Solids 943 000 %.  SM202540G 081701 DMR

Diesel Range Organics 669F " 106 mgKg -AKI02DRO OX14/01 08/1501 MCM
ogates | | ]

58 Androsme <sur> 21 - . % AKI2DRO 50-150  o%14/01 081501 { W

R

i
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NEW FUEL SYSTEMS MAINTENANCE DOCK
DACA85~02-R-0009, AMENDMENT ROCOS

CT&E Ref.# 1015259008 :

Chient Name -~ Jacobs Engineering. Gronp :
Project Nanip/#-: Elmendorf SERA Sites 05M31201
Client Sample ID EL-A201508 )

Matrix I Soil/Solid
Ordered By, o k

o

Client PO

Printed Daten“me - . 08/2772001 11:41
Cdllected Datell‘ime - .08/10/2001 15:10
Received Date/Time -08/10/2001 16:50
Technical Director '

Stephen C. Ede.
" Released '

ELM1I7S

Sample Remarks
No Tnp Blank assocxated thh dns sample for volaul&s analys1s.

Panmem R . Rmxlls A PQL - Units

Allowsble  Prep - Analysis

: : . .

Total Solids a3 © 000 % SM202540G 08/1701 DMR
Benzene - - 000951U 000951 mgKg BTEXbySWS260B- '08/10/01 © 08/17/01  KWM
Tobwne » 0.0157F -~ 0.0183 - mg/Kg BTEX by SW8260B. 08/1001 08/17/01 KWM
Bt hzene- : . 0.0183U 00183 mg/Kg BTEX by SW8260B 0/10/01 081701 - KWM
I . j-Xylene o " 00155F 00183 mg/Kg BTEXby SW8260B 08/10/01 081701 KWM
o-Xylene . ' 0.0183U 0.0183 mgKg BTEX by SW8260B 08/10/01  08/17/01 KWM
Sunogates . . ]
1,2-Dichloroethane-D4 <sur> 104 %  BTEXbySW8260B 74-133  08/1001 08/17/01 KWM.
Toluene-d8 <surr> AT © %  BIEXbySWS260B 78-134° 0%/10/01 081701 KWM
4-Bromofluorobenzene <Surr> 85" %  BIEXbySW8260B 72-141 081001 08/1701 KWM
Dibromofluoromethanc <surr> 103 : %  BTEXbySWS260B 78-128 O10/01 081701 KWM
5

n

APPENDIX 18 Page 65




NEW FUEL SYSTEMS MAINTENANCE DOCK EIM179 |
DACA85-02-R-0009, AMENDMENT RO0G09

CT&E Rel# 1015259009 . ‘ I - | Client PO# s :
Client Name " Jacobs. Engmeermg Group - I Printed Date/Time . .. . 08/27/2001 11:41
Pl:oject Na'melif" ' Elmendorf SERA Sites 05M31201 ’ Collected Date/Time - 08/10/2001 15:15:
Cl:en.tSampleID- ) EI,A201509 L : ; ‘Received Date/Time - . 08/10/2001 16: 50.
Matrix T Soﬂ/Solid w S : Technical Director _StephenC.Ede C
OrdersaBy .. i -

Released By

Sample Remarks: - ; R —

Solida ‘
Total Solids %2 L 0000 % - SM202540G 0817101 DMR

Diesel Range Organics | 106U - o .10'.6‘_, mg/Kg AK102DRO 08/14/01 08/15/01 MCM

Sa Androstae <sur> . 85 . % ° AK102DRO 50-150  08/14/01 08/15/01

F701
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NEW FUEL SYSTEMS MAINTENANCE DOCK
DACAB85-02-R~0009, AMENDMENT ROC09

. 1015259010

' CllentPO#

'-‘Pnnted Datd’l'ime .
Collected Date/Thne -

.V_Recelvedl)atel'l'ime o

~Technical Director

‘ .08/270001 ]] 4]"-",
08/10/200% 15:15. .

08/10/2001". 16:50
: »SfepllC.Edc

ELM1I79

- ‘=-Remseany'

Samp]cRmarks: , = -

NoTanlank assocxatedwxﬂxthxssample forvolahlw analys:s S
TolalSolids . 942 o 000 % . :SM202540G 01701 DMR
Benzene ' opH6U 00116 mgKg ‘BTEX by SW8260B - OXI001 081801 . KWM
Tolucne - . 00228 0.0223 mg/Kg BTEX by SW8260B" 08/10/01  0/18/01  KWM .
Ef  azene. 0.0223U . 0.0223 mg/Kg BTEX by SW8260B 08/10/01 08/18/01 KWM
P Xylene . 0.0176F 00223 mg/Kg . BTEX by SW8260B 08/10/01 - 08/18/01 KWM
0-Aysféne E - 00230 0.0223° mg/Kg BTEX by SW8260B 08/10/01 08/1801 KWM
Surrogates ) .
1,2-Dichloroethane-D4 <sure> 98.2 %  BIEXby SW8260B 74-133  08/10/01 08/18/01 KWM
Toluene-d8 <surs> S 95 % BIEXby SW8260B 78-134  08/1001 01801 KWM.
4-Bromofluorobenzene <Surr> 815 %  BTEXbySW8260B 72-141  08/10/01 08/1801 KWM
Dibromofluoromethane <surr> 9.2 % BTEX by SW3260B. 78-128 08/10/01 08/18/01 KWM

-

F-701
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IS EIAULIBY ENGINEERING (SRONP 1IN
NEW FUEL SYSTEMS MAINTENANCE DOCK

. -
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— 0 TELEPHONE(SODW FAX {907) 563-3320

USE A BALLPOINT PEN, BLACK INK, AND PRESS FIRML'

e T R P VU Ve VOV Y P

1815255
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’
N

[PROJECT NAME: El o NorF AFE  SERA S Yes

LABOnAI1UNY Mmznnmmn:aa: CT "{

PROJECT NUI!BER' p
WBS CODE: ¢5 M SOONDI?I D.0. No.

$WE260b (572
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