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ABSTRACT

guidance for the.design of hazardous waste storage facilities is
for use bY e.xueriencedarchitects and engineers. This handbook

;ncludes design guiileli;esfor site selection, SafC.tY,’,SeCuritY,
communications,housing requirements, and operational guidelines for routine
operation and safety and emergancy procedures.
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FOREUORO

This military handbook has bean developed from an &aluation of facilities
in the shore establishment, from surveys of the availability of new materiale
and constructionmethode, and frem selection of the best design practices of
the Nsvsl Facilities Engineering Cemmsnd (NAPFACRNGCOU), other Government
agencies, and the private sector. It uaea to the maximum extent feasible,
national profasaional society, association, and institute etandards.
Deviations frem thie criteria, in the planning, engineering, design, and
constructionof Naval shore facilities, cannot be made without prior approval
of NAVFACENGCOHHQ Code 04.

Design cannot remain static any more than can the functione it sarves or
the technologies it uses. According y, recommendationsfor improvement are
encouraged and ehould be furnished to Naval Facilities Engineering Command
Headquarters (Code 04).

This handbook shall not be used as a referance document for procurement.
Do not reference it in military or Federal specificationsor other procurement
documents,
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Section 1. INTRODUCTION

I

1.1 -. The criteria in this handbook shall gov.am the design of
hazardous waste storage facilities. The handbook provides p,uidelinesto
ensure that storage of hazardous wastes will meet the Federal criteria .
mandated by Title 40 of the Code of Federal Regulations (CPR), Parts 260
through 266.,.

1.2 Cancellation. This handbook cancels and supersedes liAVFACDesign
IlenualDM-5.13, Hazardous Waste StoraRe and Transfar Facilities dated August
1982 and interim criteria titled Hazardeus Waste Storage Facilities
distributedby NAVFAC letter of 18 February 1986.

1.3 Applicability. The criteria in this handbook apply to tha
constmction of all Department of Defense (DOD) facilities that are used for
long-term storase of hazardoua waste or are otherwise aubject to the
requirementsof 40 CFR, Parts 264, 265, and 270 and that are located in the 50
states, the District of Columbia, Puerto Rico, and U.S. territories and
possessions. They shall be used to the sxtent practicable at DOD
installationsin foreign countries, baaed on host nation requirementsand
agreements. (See DOD Directive 5100.50, Protection and Enhancement of
EnvironmentalDuality, and DOD Directive 6050.7, Environmental Effects Abroad
of Major DOD Actions.)

1.4 General Discussion. There are two types of hazardoua waate storage
facilities: a short-term storage facility, where materials are stored for
periods of leas than 90 deya, and a long-term storage facility. A long-term “.
storase facility usually doea not’require a permit to operate, but operations
in a short-term storage facility are required to meet packeging and labeling
requirementsand to date the receipt of hazerdous wastes. The requirements
fOr short-term facilities are given in 40 CFR 262.20 and 40 CFR 262.34. The
long-term facility is a permanent facility subject to the requirementsof 40
CFR, Parts 264 and 265, and the permit requirementsof 40 CFR, Part 270.

1.5 ~. Minimum quantities of hazardous waste to be stored will be
established in order to justify the “costof constxwction of a permanent new
facility. Considerationwill be given to utilizing aveilable, existing
conforming storage facilitieswithin the local geographical area prior to
consideringthe construction of a new facility.

The facility shall be designed to meet Federal, State, and local
environmentalcriterie. The d~ign requirements aet forth in this manual are
mendatery for tha lrmg-term facility. Storagtefacilities will be.either
enclosed or open, as required by regulation and by the nature of the material
to be stored. The modification of sxisting facilities is the preferred
alternative to the constmction of new facilities. An estimate of the
quantity and type of hazardous wcste to be stored’may be found in hazardous
materials environmentalmanagement surveys or hazardous waste management
plans, which can be obtained for the using agency. All facilities that atore
wastes more than 90 days shall comply with the requiramenta of the Federal
hazardous waste permit program, 40 CFR 122, and authorized State agencies...
Floor packing densities shall..beas specified in the Office of Safety”and
Health Administration (OSRA) Safety and Health Standards (29 CFR 1910).

. . . . 1 ..
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1.5 Referenced Documents. The criteria applicable to the design of
hazardous waste storage facilities are as follows:

a)
b)

c)

d)

e)

f)

g)

h)
i)

j)

k)

1)

m)
n)

‘o)

P)

q)

Constmction Criteria Manual, DOD Directive 4270.1-M
Floodplain HanaKement Guidelines, Federal ‘RegisterVol. 43 N 29
(Protectionof Snvironmsnt) (43 FB 6030), Feb~ary 10, 197S ‘.
Title 40, Co4e of Federal Regulations, Parts 122, ’124,260 through
266, 270, 300 (National Oil and Hszardous Substances Pollution
Contingency Plan end 761 (Toxic Substance Control Act Regulations)
Title 49 (Transportation),Code of Federal Regulations, Parts 171
through 179
Title 29.(Labor-OSHASafety and Health Standards). Code of Federal
Regulations, Part 1910
Protection and Enhancement of Environmental Quality, DOD Directive
5100.50
)lnvironmentalEffecta Abroad of Ma.ior DOD Actions, DOD Directive
6050.7
National .EnvironmentalPolicy Act, DOD Directive 6050.1
Specifications for Highway BridRes, AA8HT0 H-20, American
Association of State Highwzy and Transportation Officials
Resource Conservation and Recoverv Act, PC 94-580, Subtitle C, as
regulated by 40 CFR, Part 124, 260 through 266, and 270
Flznunableand Combustible Liquids Code, National Fire Protection
Association, NFPA-30
Hazardous Chemicala Data, National Fire Protection Association,
NFPA-49
Rxplosion Venting, National Fire Protection Association, NFPA-68
National Electric Code, National Fire Protection Association,
NFPA-70
Rmerf?,encyEyewash and Shower Equipment.’American National
Standards Institute, ANSI Z 358.1-1981
A Method for DeteIIIIininRthe Compatibility of Hazardous Wastes,
Environmental Protection Agency, SPA-6001Z-80-076
,IndustrialVentilation - A Manual of Recommended Practices,
American Conference of Government Industrial Hygienists (ACGIH)

Plsna and specification shall be available for review by tha
Snvkmunental Protection Agency or by the appropriate State agencies. The
cencept.design shall be reviewed and appreved by.the host installation.

The environmental impact of the facility shall be assessed in
accordance with the previsions of the Hational Snvirenmental Policy Act ae
required by DOD 6050.1 and.component i.mplamentingdirectives.

2
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section 2. DESIGN Guidelines.

2.1 Site Selection.
an important part of the
are given in 40 CFR 264.18. ;ite selection shall agree wit~ the appropriate

The selection of a cite for the storege fecility is
deeisn effort. Guidelines for lonK-term facilities

lend use designation on the installationmaster plsn. .
.,

z.l.i. Proximitv to Critical Areas. A buffer zone of 15 meters (50 feet)
ehell be provided between the facility and the neerest inhebited erea, strecm,
or body of water. For critical miseion ereas such ae petrolaum, oils, end
lubricant (POL), ordncnce, or fMmmble stores, ~f fer zOnee ePPrOPriatetO
those facilities will be maintained.

2.1.2 Gmundweter Hydrologicaland Chemica1 Data. The designer shall
determine variations in groundwater elevation cnd the direction of groundwater
flow, Theee deta ehell be used by the designer to evaluete the demsge
potential of a epill or releese and to assure thet the design ie edequete to
prevent epills frem,contaminatingeurfece water and groundwater. Groundwster
monitoring, sufficient to establish background levels, may be performed by the
host installation.

2.1.3 Surfsce Water Hydrological Data. The site shell be above, or
protected frsm, flooding. The floodplains ere the lowland end relatively flat
areas adjoining inland and coastal watere, including, at a minimum. thosa
areas eubject to e l-percent or greater chance of f100ding in any given yaar.
The base floodplain shall be used to designate tha 100-year floodplain,the
l-percent f100ding probability. The critical action floodplain is the flood
level for which even a slight chance for flooding is too grest a hazard (43
CFR 6030, February 10, 1978). Thie level is defined se the 500-year
floodplain,the O.2-percent f100ding probability. The surface wster
elevations for the floodplainscan be obtained form the U.S. Army Corps Of
Engineers. The requirement for determining the floodplains is given in DOD
4270.1-14.

2.1.4 Soil Information. The engineering characteristicsof the soil shall
be determined et the locatione of tfiefacility and the aicass roads. The
location exchsnge characterietlcsof the coil ehall be detetmtned at a minimum
Of tm points on this site. This information will be used to datectninethe
capecity of the soil te retain pollutants in the event of e cpill.

2.1.5 Geological Infonnstion. If the fecility ie located in e political
j.risdictien listed in Appendix VI of Paregraph 40, CFR 264.19, the fecility
shall not be within 61 meters “(200feet) of a feult that hae hsd displacement
in Holocsne time (Holocenetime refere to the mest recent geological time
period, including appmximstel y the laet 11,000 years). The 61 metars ehall
be messured along a direct line perpendicular to the plan of the fault
intersectingthe nearest extremity (i.e., fence lina) of the facility to tha
fault line. ....

,,
-:.

. . ,,
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2.1.6 Meteorological Information. The informationprovided for the design
of a facility incorporatesmeteorological data to establish structural and
mechanical criteria. Prevailing wind direction shall be used to site the
facility so that, in the event that toxic gases or smoke are released, the
effeet on the populated or mission areas will be minimized.

. ‘2.1.7 Accessibility. The fecility shall be located where that-aere eccess
reeds of adequate load–bearing capecity and where“routingthrough residential
ereaiwill not be required.

2.2 General Reciuiraments. Facilities be will deeigned to etore
non-leaking containers lebeled in accordancewith Department of Transportation
(DOT)/SrwironmentalProtection Agency (EPA) criterie. The use of direct
buried containers (i.e., tanks) will not be acceptable. .

2.2.1 Enclosed or @en Facilities. Ganeral criteria for electrical design,
fire protections,ventilation, snd materials of construction are summarized in
Teble 1.

2.2.2 Safety.

2.2.2.1 Access and Exit. Access to and axit from the storage facility will
be restricted to periods when the facility is manned. During periods when the
fecility is not manned, entrance shall be completely restricted either through
locked gates, door, or both. In accordance with 40 CFR 264.14 (C), e Sign
visible from 8 meters (25 feet) shall be placed on all access roads and
entrances to the storage facility. The sign shall have the legend: “’Danger-
UnauthorizedPersonnel Keep Out.‘“ ..

2.2.2.2 Showers and Eyewash Station. Eyewash/deluge showers wil1 be provided
within 10 seconds and within 100 feet of travel distance for both long- and
short-term storage facilities (in conformancewith Emergency Eyewash snd
Shower ,Equipment, ANSI Standard Z 358.1-1981).

2.2.2.3 Ventilation. All generally occupied aress (administrstive,latrines,
etc.) shall follow the recommendations of the American Conference of
GevermnentIndustrial Hygienists (ACGIH). IndustrialVentilation. A Manual of
ReccnmnandedPractices. and shall hsve positive-pressureventilation in
enclosed spaces, as showm in Table 1. Uegative pressure shall be maintained
in ell enclosed wsate storage areas. Ventilation“shallconfonn to OSHA
Stsndsrd 1910.106 for flcamnsbleliquid vapors. Dehumidificetkm of the air
snd exhausting the air to outeide ere recemmcnded for storage ereas containing
materiale that react with wster or thst have corrosive vspors, specifically
the acid wsste, snd reactive wsste storage areas. Storage sndlor transfer
ereas containing materials hazerdeus to health shall be ventilated.

2.2.2.4 Fire Protection. Fire protection shall be provided as required by
ConstructionCriteria Manual, DOD 4270.1-H. Since reactive wastes msy react
violently with water, the storage aras for these wastes shall be protected by
a geseous-type systsm (i.e., C02 or tialon1301).

,, . .
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I

The sprinkler densities required for the various storage areas shall
be as indicated in Table 1. Sprinkler hesds shall be suitable for
installation in a corrosive environment. Containment shall be in accordance .,
with Resource Conservation and Recovem Act. PL-580, Subtitle C, and OSHA
Safety and Health Standards (29 CFR 1910) and, as appr~priate, with ~
substancesControl Act Re.wlations ($0 CFR 761).

Cut-off Roem and Attached Building are defined in National Fire
Protection Association NFPA 30 Flammable and Cembustihle Liquids and are
categorizedas a Separate Inside Storage Area; i.e., “A room or building used
for the storage of liquids in containers or portable tanks, separated ~
other tyves of occupancies.““

In storage areas that are classified as liquid warehouses, explosion
venting is not required.

Liquid warehouses are defined in NFPA 30 as separate detached
buildings or attached.buildings separated frem othsr types of occupancies by
standard 4-hour fire rated walls, used for warehousing-typeoperations for
liquids. Subdivision of a liquid warehouse doas not constitute a basis for
changing ita classification.

2.2.2.5 E~losion VentinR. In storage areas that are classified as a cut-off
room or an attached building and where Class I-A liquids (NFPA 30) are stored
in containers larger than 1 gallon. the exterior wall or roof construction
shall be designed to include explosion venting features such as lightweight
wall aassublies, lightweight roof assemblies, and roof hatches or windows of
the axplosion venting type. Explosion Venting.,NYPA 68, provides information.,
on this subject and should be used in conjunction with good engineering
judgment.

2.2.2.6 Safety Eauipment Lockers. Lockers for equipment (such as two sets of
protective clothing and self-containedbreathing apparatus) shall be readily
available for personnel operating t“hefacility. The requirements sat forth in
29 CFR 1910, Subpart 1, Personnel Protective Eauipment, shall apply.

2.2.2.7 Stack Height. Hazardous waste shall be s’toredin racks not sxceeding
25 feet in height where a msteriala hsndling system that elevatas the operator
(OPerator-up) with the wsstes ia used. Uhen systems that do not elevate tha
operator (operator-down)are used, rack height aliallbe limited to 18 feet.

2.2.2.8 Containment. Container storage areaa shall have provisions for
containing leaka, spills, and accumulated precipitation as required by 40 CFR,
Part 264.175. Containment aystema for flammable or combustible liquid storage
shall also cemply with NFPA 30.

2.2.3 Communications.

a) Telephone or wireless communications shall be provided.
b) Internal communications“Shouldconsist of a msster and station

receive and talk, if the size of facility warrents (40 CFR 265.32).

. .
::.
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2.3.2 Sorbent Material for spills. All facilities shall msintain an
adequate supply of compatible sorbent msterial for appLic.stionto liquid
spills and leaks. Sufficient storage aree shell be provided for sorbent
msterial,

2.3.3 Personnel Facilities. Locker roems, showers, snd toilet facilities
shall be provided only when not evailahle in adjscent facilities.

2.4 ‘. Snclosed or Open StoreKe Facilities. General design criteria are
show in Table 1. The storage area ehall be designed to prevent surfece or
groundwatercontamination and to capture completely each class of waste
individually. The access and exit roadway end the portion of the fecility
floor expected to receive vehiculer traffic ehell be designed for wheel
loading in accordance with American Association of Stete Highwsy and
TransportationOfficials (AASHTO) H-20, Specificatione for Highway Bridges.
The wster lines to the sprinkler eystsms shell be equipped with a positive
backflow preventer. Other design considerations include the requirement to
isolete ecid storege frem the other categories of waste, the requirement to
isolate fl.smmsbleliquids from acids and oxidizers, and the desirabilityof
isolating the acids”Containing orgenics fmm the oxidizers. The handling
method will depend on the qusntity and packing of the wsste to be handled.

u. .

9
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Section 3. OPERATIONAL GUIDELIWRS

I 3.1 General. The facility design must be closely.coordinatedwith the
using agency”s operational plan and require.mants.as well as the comprehensive
and &m~ing-&neyplsns (fire-protection’:spill containment, disaster
preparednesss, etc.) of the host inetellation. ‘1’bissection is provided to
give “thedesigner a baaic understanding of the operational requirementsfor
the facility.

3.1.2 Container Storage. Only non-leaking containers that are safe to
hendle end correctly labeled shell be stored in this facility. The containers
shal1 be stored according to type end in such a manner as to facilitate
inspection and removal with a minimum of handling. The quantities and type of
storage will dictate the space available, must be specified during the design,
and must be adhered to by the operating agency.

3.2 Compatibility of Waates. The storage areaa have been divided into
six categories accoixiingto the chemical characteristic of the hazardous
wastes. The groups were selected frem the EPA publication, A Method for
Determining the ComPatibility of Hazardous Wastes (EPA 600/2-80-076,April
1980). These categories are as follows:

3.2.1 Acid Waates. Wastea containing inorganic acids with a pH of 4.0 and
below.

3.2.2 Caustic Wastes. Waates containing inorgsnic basea with a PH of 9.0
and above.

3.2.3 Organic Wastes. Waates containing nonreactive organic materials.

3.2.4 Oxidizer Waates. Wastea containing oxidizing inorganic compounds,

3.2.5 Reactive Waates. Wastes that react violently with water.

3.2.6 General Wastea. Waates that are not chemically’active and not
primarily organic in nature.

The r,aneralchemical characteriatica of each categ&y should be
considered in-plsnning the location of each storage area. ‘Table 2 should be

I used to locate the atorase ereaa on the baais of the cemvatibilityof various
categories. Compatible &stes may be separated by a ain~le parti~ion.
Incompatiblewsetes shall be separated by barriera designed in accordancewith
the National Firs Codes, aa published by the National Fire Protection
Association.

.,
::.
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Table 2
,,

Compatibilityof Hazardous Waste Categories

Acid caustic Organics Oxidizers Reactive General

Acid -- 2?C UC Nc MC NC

caustic E3c -- NC c NC NC

Organics Kc NC -- NC “ NC NC

Oxidizers NC c NC -- NC c
..

Reactive tic.. Nc NC NC -- Iic

I

General
I

NC NC NC c
I

NC
I

--

I I
C - Compatible, NC - Not Compatible

Note: Even though wastes may be compatible by generic type, as stated
above, specific wastes may n+ be ccenpatiblewithin that type. Uastes

I should always be reviewed individually for compatibility and, if ..
incompatible,should not be stored together. See ODD INST 4145.19 R-1

I Storage end Meterial Handling.

3.3 Cmerational Criteria. Operational aspects cnd
maY affect the design of the facility shall be obtained~.
and host installation.

I

:,. .
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RSFERSNCES

A Method for Detemnining the Compatibility of Hazardous Waste, Environmental
Protection Agenty (EPA-600/2-80-076),401 M Street, SW...Washington, DC 20460.

Department of.Defensa (DOD) documents - Copies can be obtained fram the b%val
Publications and Forms Center, 5801 Tabor Avenue, Philadelphia, PA 19120.

Construction Criteria Manual - DOD 4270.1-M
Environmental Effects Abroad of Haior DOD Actions - DOD Diractive

6050.7
National !?nv”ironmentalPolicy Act - DOD Directive 6050.1
Protection and Enhancement of EnvironmentalOuality - DOD Directive

5100.50
Storage and Material Handling - DODINST 4145.19 R-1

I%Ysical Security and Loss Prevention - OPNAVINST 5530.14A.

SmergencY Eyewash and Shower Equipment, ANSI Z 358.1, 1981 American National
Standards Institute, 1430 Broadway, New York, NY 10013.

IndustrialVentilation - A Manual of Recommended Practices, American
Conference of Government Industrial Hygienists (ACGIH), 6500 Glen Way Avenue,
Cincinnati, Ohio 45z11.

National Fire Protection Association. Inc. (NFPA), Batterwarch Park, Quincy,
MA 02269.

E~losion VentinR. NFPA-68
Flammable and Combustible Liquids Code, NFPA-30
Hazardous Chemicals Data. NFPA-49
National Electric Code, NFPA-70

Specificationsfor HiKhway BridKes, AASHTO H-20, American Association of State
Highway and TransportationOfficials, 444 North Capitol Street, NW., Suite
225, Washington, DC 20001.

U.S. Code of Federal Re&lations (CFR~.

Title 29. Labor (OSHA Safety and Health Standards~, CFR Part 1910
Title 40, Protection of Environment, CFR Parts 122, 124, 260 through

266. 270, 300 (IJationalOil and Hazardous Substances Pollution
Contingency Plan),”and 761 (Toxic Substances Control Act
Regulation)

Title 49. Transportation,CFR Parts 171 through 179

U.S. Federal ReKister (FE), Floodplain Nanagemcnt.Guidelines, 43 FR 6030,
dated February 10, 1978.

U.S. Public Law (PL), Resource Conservation and Recovery Act, PL 94-580.
Copies of cFR, FR, and PL can be obtained from the Superintendent of
Documents, U.S. Government Pcinting office;‘Washington,DC 20402.

.. .
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