CHAPTER XI

ENVI RONVENTAL DESI GN

Tabl e of Contents

TI TLE
1. PURPOSE
1.1 Reference
2. CULTURAL AND NATURAL RESOURCES
2.1 GCeneral Reference
2.2 National Environnmental Policy Act (NEPA)
2.3 Protection of Historic Properties
2.4 Protection of Cultural Resources
2.5 Protection of Endangered Species
2.6 Wetl ands and Fl oodpl ai ns
3. WATER QUALI TY AND PREVENTI ON OF WATER POLLUTI ON
3.1 GCeneral Reference
3.2 Water Supply
3.2.1 Reference
3.2.2 Design Guidance
3.3 Minicipal Wastewater
3.3.1 Reference
3.3.2 Design Guidance
3.4 Industrial Wastewater
3.4.1 Reference
3.4.2 Design CGuidance
3.5 Storm Water
3.5.1 Reference
3.5.2 Design Guidance
4. AR QUALITY AND PREVENTI ON OF Al R POLLUTI ON
4.1 Reference
4.2 Design CGuidance
5. SOLI D WASTE ( NON- HAZARDOUS)
5.1 Reference
5.2 Design Guidance
6. HAZARDOUS, TOXI C, AND RADI OACTI VE WASTES ( HTRW

6.1 GCeneral Reference
6.2 Asbestos Containing Material (ACM
6.2.1 Survey

XI-i



6.2.2 Plans & Specifications

6.3 Lead Based Paint (LBP)

6.3.1 Survey

6.3.2 Plans & Specifications
4 Pol ychl ori nat ed Bi phenyls (PCBs)
5 HITRW ot her than ACM LBP, and PCBs
6 Industrial Facilities
7 IRP Sites
8 Above-ground and Under ground Storage Tanks
9 Waste Storage Facilities
10 Health and Safety

DOODH”O OO

FEDERAL, STATE, AND LOCAL PERM TS

XI-i



CHAPTER XI |

ENVI RONVENTAL DESI GN

1. PURPOSE:

The Department of Defense is conmtted to environnmental
stewardship as an integral part of its m ssion. Federal
facilities shall at all tinmes be designed, constructed,
operated, and maintained in conpliance with all applicable
Federal, State, and |ocal environnmental regulations, including
permt requirenments. Based on this principle, new designs shal
be acconplished in a manner which conplies with all applicable
environnental |aws, elimnates or at |east reduces potenti al
sources of pollution, and preserves natural and cul tural
resources for future generations. |In addition to devel oping
environnental |y sound desi gns, necessary neasures shall be
included in the plans and specifications to elimnate or
m ni m ze degradati on of the environnment during construction.

Thi s chapter provides guidance on the environnental issues to
be addressed during the design phase of a project. It is not
intended to be all-inclusive. The designer is responsible for
identifying all environnental |aws and regul ations applicable to
each project and for ensuring that the project design is
acconplished in accordance with them The foll ow ng references
provi de general environnmental design guidance applicable to al
projects designed by and for the Corps of Engi neers.

1.1 Reference.

1.1.1 Executive Order (E.O) 11514, "Protection and Enhancenent
of Environnental Quality,"” March 5, 1970, as anended by E. O
11991, May 24, 1977

1.1.2 E. O 12088, "Federal Conpliance with Pollution Contro

St andards", October 13, 1978 as anended by E. O 13148 “Greening
The Government Through Leadership In Environmental Managenent”,
April 22, 2000.

1.1.3 DOD Directive 5100-50, "Protection and Enhancenent of
Environmental Quality,” My 24, 1973
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1.1.4 DOD Directive 4120-14, "Environnmental Poll ution
Prevention, Control, and Abatenent,"” August 30, 1977

1.1.5 EM 385-1-1, "COE Safety and Health Requirenents Manual,"
Sept enber 3, 1996

1.1.6 COE MIlitary Handbook - 1190 (Only for Mlitary
Projects), "Facility Planning and Design Cuide," 01 Septenber
1987, Chapter 2 Environnmental Quality

1.1.7 AR 200-2 (Only for Mlitary Projects), "Environnental
Effects of Arny Actions," March 29, 2002

1.1.8 EM 1110-2-38 (Only for Civil Wbrks Projects),
"Environnental Quality in Design of Civil Wrks Projects,” 3 My
1971

1.1.9 ETL 1110-3-491, “Sustainable Design for Mlitary
Facilities,” 1 May, 2001

1.1.10 E.O 13101, "Greening the Governnment Through Waste
Prevention, Recycling, and Federal Acquisition", Septenber 14,
1998.

1.1.11 E. O 13148 “Greening The Governnment Through Leadership
I n Envi ronnmental Managenent”, April 22, 2000

2. CULTURAL AND NATURAL RESOURCES:

2.1 General Reference.

2.1.1 Public Law (P.L.) 91-190, "The National Environnental
Policy Act of 1969", as amended, 42 U S.C. 4321, et seq.

2.1.2 Title 40, Code of Federal Regulations (CFR) 1501-1508,
"Council on Environnental Quality Regul ations on |nplenenting
Nati onal Environnental Policy Act”

2.1.3 P.L. 93-205, "Endangered Species Act of 1973," as
amended, 16 U.S.C. 1531, et seq.

2.1.4 P.L. 89-665, "National Historic Preservation Act of

1966," as anended by P.L. 95-515, Decenber 12, 1980, 16 U.S.C.
470, et seq.
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2.1.5 P.L. 96-95, "Archaeol ogi cal Resources Protection Act of
1979", as anended, 16 U.S.C. 470 aa-11

2.1.6 P.L. 101-601, "Native Anerican Graves Protection and
Repatriation Act (NAGPRA) of 1990", 25 U.S.C. 3001 et seq.

2.1.7 P.L. 95-341, "Anerican Indian Religious Freedom Act of
1978," as anended, 42 U.S.C. 1996 et seq.

2.1.8 Regulatory Program of the Corps of Engineers, 33 CFR
Parts 320-330 (inclusive)

2.1.9 E. O 11593, "Protection and Enhancement of the Cul tural
Envi ronment "

2.1.10 ER 1130-2-540, "Environnental Stewardship and
Mai nt enance @Gui dance and Procedures," Novenber 15, 1996

2.1.11 E. O 11990, "Protection of Wetlands", May 24, 1977

2.1.12 EP 1130-2-540, "Environnental Stewardship and
Mai nt enance @Gui dance and Procedures," Novenber 15, 1996

2.1.13 ER 200-2-2, "Procedures for Inmplenenting NEPA," March 4,
1988.

2.2 National Environnental Policy Act (NEPA). In accordance
with AR 200-2, the installation will prepare the NEPA
docunent ati on and provide it to the Project Manager, who is
responsi ble for providing it to the design team |If the NEPA
docunmentation is not received, the designer should request it at
the pre-design conference. At a mninum the docunentation wll
consi st of Section 15 of DD Form 1391 for mlitary projects and
Record of Environnmental Consideration, if appropriate. In many
cases, the docunentation will consist of an Environnmental
Assessnment (EA) with a Finding of No Significant |nmpact (FONSI)
or an Environnmental |npact Statenment (EIS) with a Record of

Deci sion (ROD). The design should address any issues raised in

the environnmental section of DD Form 1391. 1In addition, the
design shall include any mtigation plans, nonitoring

requi rements and/or protective neasures identified in the EA or
EIS. In sone cases, the project will be covered under a

cat egorical exclusion from further NEPA considerations.
However, the exclusion does not exenpt the project from
conpliance with all related | aws and regul ati ons, such as the
Nati onal Historic Preservation Act, etc...
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2.3 Protection of Historic Properties. |In Section 18 of the DD

Form 1391, the installation will identify any historic
properties inpacted by the project, will conduct a survey if
necessary and describe the coordination with State Historic
Preservation O ficer and Advisory Council. As a result of their
investigation, the installation will indicate if special design
criteria apply. If no information on historic properties is

provi ded, the designer should request it at the pre-design
conf erence.

2.4 Protection of Cultural Resources. The installation wl
determne if the project inpacts any known archeol ogi cal sites,
Native American cultural sites, or other cultural resources and
will indicate if any special design considerations are necessary
due to the presence of these resources. NAGPRA requires that
Nati ve Anmerican cultural itens be excavated from Federal |and
only pursuant to an agreenent resulting fromconsultation with
concerned Native Anerican groups. The installation is
responsi ble for the coordination. |[If the installation has
identified Native Anmerican cultural resources at the project
site, the designer should nodify the specifications to conply
with the agreenment. If no information on cultural resources of
any type is provided, the designer should request this
information at the pre-design conference.

2.5 Protection of Endangered Species. The installation w|l
determne if the project m ght affect any endangered or

t hreatened species and if so, will coordinate with the U S. Fish
and Wldlife Service to detern ne appropriate protection
nmeasures. |f endangered species are present, the contract

drawi ngs shall indicate the areas in which no construction
activity may occur, and/or other requirenments of the Fish and

W Ildlife Service Biological Opinion. Additional requirenments
may be provided by the installation. |If no information about
endangered species is provided, the designer should request this
information at the pre-design conference.

2.6 Wetlands and Fl oodplains. In Section 16 of DD Form 1391,
the installation will identify whether the project is within a
fl oodplain or a wetland area. |If no information is provided,

t he designer should request this information at the pre-design
conference. The project site shall be devel oped in accordance
with all permt requirenments of Section 404 of the Clean Water
Act .
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3. WATER QUALI TY AND PREVENTI ON OF WATER POLLUTI ON

| nnovati ve treatnent technol ogies and pollution prevention
practices should be considered in the design.

3.1 General Reference.

3.1.1 P.L. 92-500, "Clean Water Act of 1972," as anended,
i ncludi ng Public Law 100-4, "Water Quality Act of 1987", 33
U S.C 1341 et seq.

3.1.2 P.L. 93-523, "Safe Drinking Water Act," as anmended, 42
U.S.C. 300f et seq.

3.1.3 TM 5-814-8, "Evaluation Criteria Guide for Water
Pol l ution Prevention, Control, and Abatement Programs," April
23, 1987

3.2 Water Supply.

3.2.1 Reference.

3.2.1.1 TM 5-813-1/ AFM 88-10, Vol. 1, "Water Supply Sources and
General Considerations,” 4 June 1987

3.2.1.2 TM 5-813-3/ AFM 88-10, Vol. 3, "Water Supply, Water
Treatment,” 16 Septenber 1985

3.2.1.3 TM 5-813-4/ AFM 88-10, Vol . 4, "Water Supply, Water
Storage,” 20 Septenber 1985

3.2.1.4 TM 5-813-5/ AFM 88-10, Vol. 5, "Water Supply, Water
Di stribution," Novenmber 3, 1986

3.2.1.5 TM 5-813-7/ AFM 88-10, Vol. 7, "Water Supply for Specia
Proj ects" Septenber 2, 1986

3.2.1.6 TM 5-813-8/ AFM 88-10, Vol. 8, "Water Desalination,"
Sept enber 15, 1986

3.2.1.7 EM 1110-2-503, "Design of Small Water Systens," 27
February 1999

3.2.1.8 54 Federal Register (FR) 27488, June 29, 1989, “Surface
Wat er Treatnment Rule”
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3.2.1.9 56 FR 26460, June 7, 1991, "Lead and Copper Rule"
3.2.1.10 Anerican Water Works Associ ati on (AWM) St andards

3.2.2 Design Guidance. In many cases, water supply design of
the new facility is nerely an additional connection to an

exi sting water supply system For these projects, the designer
shoul d verify that the pressure, quantity, and quality of the
exi sting water supply are adequate to support all equi pment

within the new facility. |If they are not adequate, the facility
design should include the itens necessary to provide the
required pressure, quantity, and quality; i.e. booster punps,

wat er softeners, etc. Additional criteria for routine designs
is presented in the Water Distribution section of Chapter |1l -
Civil.

Projects located in renpte areas usually require new
distribution lines. Some projects will also require new supply
and treatment facilities. Design of these facilities shall be
in accordance with the references |isted. Were new water wells
are required, the water well specification will be provided by
the Corps of Engineers, and the designer shall incorporate the
information into the contract draw ngs. For treatnent and
storage facility designs, the designer shall coordinate with the
usi ng service to deterni ne needs and operating capabilities.

The design shall provide for a water supply which neets the
primary drinking water standards of the Safe Drinking Water Act.
At a mninmum the design shall provide the sanme | evel of
treatment as the existing system and it shall be fully
conpatible with the existing system The use of innovative
treatment technology is encouraged. Controls for the new
facility shall be connected to the installation's Energy
Monitoring and Control System (EMCS), unless directed otherw se
by the installation.

3.3 Minicipal Wastewater.

3.3.1 Reference.

3.3.1.1 TM 5-814-1/AFM 88-11, Vol. 1, "Sanitary and | ndustria
Wast ewater Collection - Gravity Sewers and Appurtenances,"” March
4, 1985

3.3.1.2 TM 5-814-2/ AFM 88-11, Vol. 2, "Sanitary and | ndustria
Wast ewater Col | ection - Punping Stations and Force Mains," March
15, 1985
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3.3.1.3 TM 5-814-3/ AFM 88-11, Vol. 3, "Donestic Wast ewat er
Treatnent," August 31, 1988

3.3.1.4 EM 1110-1-501, "Process Design Manual for Land
Treat ment of Municipal Wastewater," May 1982

3.3.1.5 EM 1110-2-501 "Snmal|l Wastewater Systens" February 01
1999

3.3.1.6 EM 1110-2-503 "Design of Small Water Systens," February
27, 1999

3.3.1.7 ETL 1110-3-442, "Utraviolet Disinfection at Arny
Wast ewat er Treatnment Facilities,” August 24, 1992

3.3.1.8 National Sanitation Foundation (NSF) Standards

3.3.2 Design Guidance. For many projects, wastewater design
consists of a routine connection to an existing sanitary sewer

system |In these cases, verify that the existing lines are
capabl e of conveying the additional wastewater volume fromthe
new facility. |If the systemis not adequate, the designer is

responsi ble for notifying the Project Manager, who wi ||
coordinate with the installation to determ ne how the problem
wi |l be addressed. Additional criteria for routine designs is
di scussed in the Sanitary Sewers section of Chapter Il - Civil.

Projects located in renote areas often require additional
sewer lines, |ift stations, pneumatic ejectors, and/or on-site
sewage facilities. Design of these facilities shall be in
accordance with the references listed. Lift stations are a
relatively comon design feature, with the foll owi ng design
criteria often not net: 1) The lift station nust have a m ni mum
of two punps, 2) Punping capacity shall be adequate to discharge
the peak flowmwate with the |argest punp out of service, 3) Each
punp shall be capable of passing solids up to 3 inches in
di ameter, 4) Punps shall be provided with |ifting chains and
guide rails, and 5) The maximumretention tinme in the wet well
shall not exceed 30 m nutes to prevent septicity. Pre-
fabricated, package |ift stations are acceptable for smal
stations punping extrene peak flowates of I ess than 700 gpm as
defined in TM 5-814-1. A performance-type specification is
required for a package |ift station. A package lift station may
not be specified by providing a manufacturer's name and nodel
nunmber .
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For treatnent facility designs, designers nmust coordi nate
with the using service to determ ne needs and operating
capabilities. Septic tanks with |leach field or evapo-
transpiration (ET) beds shall be used for small, renote
facilities where connections to existing sewer |ines are not
feasi ble. Wastewater treatnment plant additions shall be fully
conpatible with the existing treatnment plant. Unless the life
cycle cost of an innovative treatnment method exceeds the life
cycle cost of the nost cost- effective alternative by nore than
15 percent, all designs of new wastewater treatnment plants and

wast ewat er treatnent plant additions shall utilize innovative
treat ment processes and techni ques, such as recycle and reuse
techni ques, land treatnent, etc... Best Avail able Technol ogy

(BAT) shall be used where required by the Cl ean Water Act.
3.4 Industrial Wastewater.
3.4.1 Reference.

3.4.1.1 TM5-814-1, "Sanitary and Industrial WAastewater
Col lection - Gravity Sewers and Appurtenances,” March 4, 1985

3.4.1.2 TM5-814-2, "Sanitary and I ndustrial Wstewater
Col I ection - Punping Stations and Force Mains," March 15, 1985

3.4.1.3 ETL 1110-3-481, "Contai nnent and Di sposal of Aqueous
Fil m Form ng Foam ( AFFF) Sol ution", May 23, 1997

3.4.1.4 Anerican PetroleumlInstitute (API) Pub. No. 421-90,
"Monographs on Refinery Environnmental Control - Managenent of
Wat er Di scharges, Design and Operation of O -Water Separators,
First Edition

3.4.1.5 Appropriate treatnment design guidance as |isted under
t he Muni ci pal Wastewater section of this chapter

3.4.1.6 ETL 1110-3-466, "Selection and Design of Ol /Wter
Separators at Arny Facilities", August 26, 1994.

3.4.2 Design Guidance. Prior to discharge into a sanitary
sewer, appropriate pretreatnment (i.e. acid neutralization
basins, oil/water separators) of industrial wastewater shall be
included in the design. |If the discharge ultimtely reaches a
Publicly Omed Treatnent Wrks (POTW, the design shall conply
with all pretreatnment requirenents of the POTW Discharge of
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i ndustrial wastewater, including wastewater that has been
pretreated, to a stormdrain systemis not permtted. An
exception may be made only if witten authorization is provided
by the installation's environnental office which is responsible
for wastewater and/or stormwater permtting.

O | -water separators and grease traps are the nost commmon
pretreatment nethods. Grease traps shall provide a m ni num
detention time of 30 mnutes. The invert of the outlet pipe
shoul d be | ocated at | east one pipe dianmeter below the invert of
the inlet pipe.

O | -water separators shall be designed in accordance with API
Publ i cati on Nunmber 421-90, ETL 1110-3-466, and with the O -
Wat er Separators section of Chapter Il - Civil. Depending on
the type of industrial activity, new storm water regul ations
(See Storm Water section of this chapter) may require outdoor
oi |l -water separators to be sized to handle the storm water
runoff. Many Air Force installations are requiring the designer
to use a standard design for an oil-water separator based on HQ
SAC/ DEE letter of 1 Aug 91, subject: O/ Water Separator Design
Criteria. The design is based on a design flow of 100 gpm |If
this standard design is requested by the installation, verify
that it is appropriate for the intended use. Coordi nate design
alternatives with the using service, if the standard design is
not adequate.

Aqueous Film Form ng Foam (AFFF) acts as a toxicant to
natural environments and biol ogical treatment systens. |If AFFF
is to be included in a facility design, contact the installation
to determne if the treatnent plant receiving waste fromthe
facility is capable of handling an AFFF surge. |If not, the
facility shall be designed within the restrictions of the
receiving treatnment plant. Also, evaluate the size of the
sanitary sewer lines to verify that they can accommpdate the
volune of flow that would result. At no tine may AFFF be
di scharged to the storm drai nage system |If there is no
feasible way to discharge the AFFF to the sanitary sewer system
provide a retention pond with an inperneable |liner to inmpound
the AFFF flow for collection and proper disposal.

Hi storically, floor drains and trenches have been provided in
mai nt enance shops and other industrial facilities regardl ess of
the need for them Coordinate with the installation to
determine if the facility requires floor drains to neet
operational requirenents. |If not, the design should mnimze
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the potential for unplanned and untreated industrial releases by
limting floor drains to roons and areas that require themfor
facility operation. |If floor drains are necessary, ensure that
chem cal storage and use areas within the room are separated
fromthe drains by curbing or other structural nethod to prevent
accidental releases. The drains should flow into the sewer
system storm water collection system or other retention area.
The environmental shop should be consulted with to ensure the
proper collection requirenents.

3.5 Storm Water.
3.5.1 Reference.

3.5.1.1 55 Federal Register (FR) 47990, Novenber 16, 1990,
“National Pollutant Di scharge Elim nation System Perm t
Application Regul ations for Storm Water Discharges,"” 40 CFR
Parts 122, 123, and 124

3.5.1.2 57 FR 41209, Septenber 9, 1992, "Final NPDES Gener al
Permts for Storm Water Di scharges from Construction Sites"

3.5.1.3 57 FR 41297, Septenber 9, 1992, "Final NPDES Ceneral
Permits for Storm Water Di scharges Associated with I ndustri al
Activity"

3.5.1.4 ETL 1110-1-151, "Erosion Control to Meet NPDES
Requi rements,"” November 30, 1991

3.5.1.5 60 FR 50804, "Final National Pollutant Di scharge
El i m nation System Storm Water Multi-Sector General Permt for
| ndustrial Activities", Septemnmber 29, 1995

3.5.1.6 63 FR 7858, "Reissuance of NPDES General Permts for
Storm Water Di scharges From Construction Activities", February
17, 1998.

3.5.1.7 63 FR 36490, "Reissue of NPDES General Permts for
Storm Water Di scharges from Construction Activities in Region
6", July 6, 1998.

3.5.1.8 63 FR 52430, "Final Modification of the Nationa
Pol | utant Di scharge Eli m nation System (NPDES) Storm Water
Mul ti-Sector General Permt for Industrial Activities;

Term nati on of the EPA NPDES Storm Water Baseline |Industrial
General Permt", Septenber 30, 1998.
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3.5.1.9 64 FR 68722, "National Pollutant Di scharge Elimnation
System Regul ati ons for Revision of the Water Pollution Control
Program Addressi ng Storm Water Di scharges”, Decenmber 8, 1999

3.5.1.10 40 CFR 122.26 “Storm wat er di scharges”

3.5.2 Design Guidance. Current policy is that the Corps wll
obtain the NPDES Storm Water Discharge Permt for Construction
Contracts. In conpliance with the requirenments of a General
Permt for Storm Water Di scharges from Construction Sites,

desi gners shall prepare and submt to the Project Manager a
storm wat er pollution prevention plan (SWPPP) for all sites 5
acres in size or greater. A Decenber 8, 1999 EPA final rule
desi gnates that construction sites (equal to or greater than 1
acre and less than 5 acres) nust also be addressed in the NPDES
program by March 2003. Construction that disturbs |ess than an
acre of |and, but which is part of a |larger common pl an of

devel opment or sale that will ultimately disturb an acre or nore
must be permitted, unless the activities qualify for a waiver.
Many states and nunicipalities are issuing stormwater criteria
that are nore stringent than the Federal requirenents. The
SWPPP nust neet all State and | ocal stormwater requirenments in
addition to the Federal requirenments. The Corps of Engineers
will be responsible for submtting the Notice of Intent (NO)
and pollution prevention plan for each project. Pollution
preventi on measures nust be in place before any construction or
ot her earth disturbance nmay take pl ace.

The designer is responsible for coordinating with the
Techni cal Leader and the installation to determne if the

installation will be obtaining a stormwater permt for

operation of the new facility. |If the installation will be
obtaining a stormwater permt to operate the facility, the
desi gn shall include any features necessary for the |evel of

storm wat er nonitoring and Best Managenent Practices (BMP)
required by the permt. If an operational stormwater permt is
not required, the Corps of Engineers will assist the
installation in preparing the Notice of Term nation (NOT) of the
construction stormwater permt once all construction activities
for the project have been conpleted and all areas are finally
stabilized.

4. AR QUALI TY AND PREVENTI ON OF Al R POLLUTI ON

4.1 Reference.
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4.1.1 P.L. 91-604, "Clean Air Act," as anended, including P.L.
101-549, "Clean Air Act Amendnents of 1990", 42 U.S.C. 1857h-7,
et seq., 42 U S. C. 7401 et seq.

4.1.2 40 CFR Part 82, "Protection of Stratospheric Ozone"

4.1.3 TM 5-815-1, "Air Pollution Control Systens for Boilers
and I ncinerators,” May 9, 1988

4.1.4 ASHRAE Standard 62-1989, "Ventilation for Acceptable
| ndoor Air Quality"”

4.1.5 ETL 1110-3-438, "Indoor Radon Prevention and Mtigation,"
Sept enber 15, 1993

4.2 Design CGuidance. ldentify any air emnissions fromthe new
facility that are regulated under the Clean Air Act. At a

m ni mum em ssions containing asbestos, beryllium carbon
nonoxi de, hydrocarbons, nercury, oxides of nitrogen,

particul ates, and/or sul fur dioxide nust be provided with

em ssion controls in accordance with the Clean Air Act. In
addition, the designer is responsible for neeting the design
criteria of all applicable regulations at the time of design.

The designer shall specify equipnment that conplies with 40
CFR Part 82. Safe alternatives and products containing safe
alternatives to Class | and Il ozone-depl eting substances shal
be utilized in the design, unless otherw se approved. To conply
with 40 CFR 83 Subpart F, project specifications should include
requi renments to evacuate and recycle refrigerants in all
appl i ances, including air conditioners and chillers, to be
renmoved from service (denolished) by the project.

Air pollution regulations are rapidly changing at the both

the Federal and State level. It is the designer's
responsibility to stay abreast of new design requirenents in the
field of air pollution control. Em ssion standards are expected

to beconme nore stringent as individual states address secondary
anbient air quality standards under the Clean Air Act. To the
extent possible, engineering decisions should be nade to
accommodat e future additions or nodifications at a m ninmum cost.

ETL 1110-3-438 provides design guidance for the prevention
and mtigation of indoor radon. The design requirenments are
mandatory for all new construction and substantially altered
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facilities on Arny installations. The Arny installation wil
provi de data on the level of indoor radon in facilities near the
project. This data will serve as the basis for establishing the
| evel of design required in accordance with ETL 1110- 3-438.

The design shall include neasures to control the em ssion of
air pollutants, particularly dust, during construction. Burning
shall not be allowed unless the plans and specifications contain
nmeasures to control air pollution. |In cases where burning is
al | owed, the specifications should include provisions for
obtaining a burning permt. Project areas classified as non-
attai nment, or adjoining non-attainnent |ocations with respect
to criteria pollutants may have nore stringent em ssion
requi renents.

5. SOLI D WASTE ( NON- HAZARDQUS) :

5.1 Reference.

5.1.1 P.L. 89-272, "Solid Waste Di sposal Act" (SWDA), as
amended by P.L. 94-580, the "Resource Conservation and Recovery
Act" (RCRA), 42 U.S.C. 6901 et seq.

5.1.2 P.L. 102-386, "Federal Facility Conpliance Act "of 1992",
42 U. S.C. 6961 et seq.

5.1.3 DoD Directive 4165.60, "Solid Waste Managenent -

Col | ection, Disposal, Resource Recovery, and Recycling Program"”
Oct ober 4, 1976

5.1.4 TM 5-814-5, "Sanitary Landfill,"” January 15, 1994

5.1.5 TM 5-634/ AFR 91-8, "Solid Waste Managenent," May 1990

5.1.6 EO 12780 Federal Agency Recycling and the Council on
Federal Recycling and Procurenment Policy, October 31, 1991

5.1.7 DoD Directive 4145.19-1 Storage and Handling

5.1.8 EP 200-2-3 Environnental Conpliance Gui dance and
Procedures, October 30, 1996

5.1.9 EO 13101 "Greening the Governnent Through Waste

Prevention, Recycling, and Federal Acquisition", Septenber 14,
1998
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5.1.10 EO 13148 “Greening the Governnment through Leadership in
Envi ronment al Managenent”, April 21, 2000

5.2 Design Guidance. The designer shall calculate the vol unme
of waste which will be generated by the new facility and provide
appropriate design features for solid waste managenent. |In nost
cases, the design will only require that dunpster pads be

provi ded to accommpdate the waste volunme generated. In nore
conpl ex projects, trash conpactors, sorting bins, and/or storage
areas may be required. The designer shall identify any solid
wast e managenment problenms that may result from operation of the
new facility and notify the Project Manager, who will coordinate
a design solution with the installation. The design should

consi der opportunities for pollution prevention through source
reduction, recycling, treatnment, and disposal in an
environnental |y acceptabl e manner. The desi gner should al so
consi der incorporating materials with recycled content into the
design to encourage market devel opnent.

6. HAZARDOUS, TOXI C, AND RADI OACTI VE WASTES ( HTRW

6.1 General Reference.

6.1.1 P.L. 89-272, "Solid Waste Di sposal Act" (SWDA), as
amended, P.L. 94-580, including the "Resource Conservation and
Recovery Act" (RCRA), 42 U. S.C. 6901 et seq.

6.1.2 P.L. 102-386, "Federal Facility Conpliance Act of 1992",
42 U. S.C. 6961 et seq.

6.1.3 P.L. 94-469, "Toxic Substances Control Act" (TSCA), as
anmended, 15 U.S.C. 2601, et seq.

6.1.4 P.L.99-499, "Conprehensive Environnmental Response,
Conpensation and Liability Act of 1980" (CERCLA), as anended, 42
U S.C. 9601

6.1.5 40 CFR Part 112, "GOl Pollution Prevention"

6.1.6 40 CFR 264, "Standards for Omers and Operators of
Hazar dous Waste Treatnent, Storage, and Di sposal Facilities,"”
| at est version

6.1.7 40 CFR 265, "Interim Status Standards for Owers and
Operators of Hazardous Waste Treatnent, Storage, and Di sposal
Facilities", |atest version.
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6.1.8 ETL 1110-3-459, "Hazardous WAste Storage Criteria,"”
Novenber 30, 1993

6.1.9 Public Law 102-550, "The Residential Lead-based Pai nt
Reduction Act of 1992", 42 U.S.C. 4851 et seq.

6.1.10 EP 1110-1-11, "Asbestos Abatement Gui deline Detail
Sheets,"” 15 July 1992

6.1.11 Anerican PetroleumlInstitute (API) Standards and
Publ i cations

6.1.12 ER 1110-1-263, "Chem cal Data Quality Managenment for
Hazar dous, Toxi c and Radi oacti ve Waste Renedi al Activities,"
April 30, 1998

6.1.13 ER 385-1-92, "Safety and Occupati onal Health Docunent
for Hazardous, Toxic and Radi oactive Waste (HTRW and Ordnance
and Expl osive Waste (OEW Activities," Septenmber 01, 2000

6.1.14 ER 200-2-3, "Environnmental Conpliance Policies," October
30, 1996

6.1.15 29 CFR 1910.120 and 1926. 65, "Hazardous WAaste Operations
and Enmergency Response”

6.1.16 29 CFR Subpart Z, "Toxic and Hazardous Substances”

6.1.17 EM 385-1-1, "COE Safety and Heal th Requirenments Manual ",
Sept enber 3, 1996

6.1.18 "Sanpling Protocol for Building Denolition Debris and
Bui | di ngs Painted with Lead-Based Paint", U S. Arny

Envi ronment al Hygi ene Agency (USAEHA)

6.1.19 AFlI 32-7044m "Storage Tank Conpliance", 25 April 1994

6.1. 20 USAF Occupational Safety and Health Standard 127-43,
"Fl ammabl e and Conbusti bl e Li quids", Septenmber 21, 1980

6.1.21 USAF Occupational Safety and Health Standard 127-4-,
"Fuel Storage Systens", February 7, 1980

6.1.22 EM 1110-1-4006, "Renmpval of Underground Storage Tanks
(UST)", Septenber 30, 1998.
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6.1.23 EP 200-2-3, "Environnmental Conpliance Gui dance and
Procedures,"” October 30, 1996

6.1.24 PL 93-633, "Hazardous Materials Transportation Act of
1974", 49 U.S.C. 5101 et seq.

6.1.25 DoD Directive 6050.8 Storage and Di sposal of Non-DoD
Omed Hazardous or Toxic Materials on DoD Installations,
February 27, 1986

6.1.26 ETL 1110-3-491, "Sustainable Design for Mlitary
Facilities", May 01, 2001.

6.1.27 Executive Order 13101, "Greening the Governnment Through
Wast e Prevention, Recycling, and Federal Acquisition”, Septenber
14, 1998.

6.1.28 EP 1110-1-28, Lead Hazard Ri sk Assessnent for Target
Housi ng/ Child Occupied Facilities Standard Scope of Wbrk, August
31, 2001.

6.1.29 EP 1110-1-29, Lead Hazard Cl earance I nspection Standard
Scope of Work, August 31, 2001

6.1.30 EP 1110-1-30, Pre-Design Lead/ Asbestos Surveys Standard
Scope of Work, August 31, 2001

6.1.31 EP 1110-1-31, Conbined Lead |Inspection/Ri sk Assessment
for Target Housing Property Transfer - Standard Scope of Work,
August 31, 2001.

6.1.32 EO 13148 “Greening the Governnment through Leadership in
Envi ronment al Managenent”, April 21, 2000

6.2 Asbestos Containing Material (ACM. The Technical Leader

will provide the designer with information as to whet her
existing facilities inpacted by a project contain ACM |If ACM
is present, the Technical Leader will identify howit will be

addressed. The designer's role can vary from preparing the
abat enment specifications, to inserting specifications and notes
prepared by others, to doing nothing because the problemis

addressed under separate contract. |If this information is not
provi ded, the designer is responsible for requesting it at the
pre-design conference. |If the designer is required to conduct a
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survey for ACM and/ or devel op plans and specifications for
abatenment of ACM the follow ng actions shall be conpl eted.

6.2.1 Survey:

6.2.1.1 Review as-built drawings, if available, to identify
where ACM may be | ocat ed

6.2.1.2 Inspect the structure(s) to identify all potential ACM
6.2.1.3 Collect representative sanples of the suspected ACM

6.2.1.4 Present the results of the ACM survey, providing the
foll ow ng information:

6.2.1.4.1 Sanpling and testing methodol ogi es.
6.2.1.4.2 Photos of all sanmpling |ocations.
6.2.1.4.3 A summary of all test results.
6.2.1.4.4 Quantities of ACM requiring abatenent.

6.2.1.4.5 Al field and | aboratory data in appendices.

6.2.2 Plans & Specifications:

6.2.2.1 Review the survey, if conducted by others, to ensure
the items |isted above are included. |If data is m ssing, notify
t he Techni cal Leader and request gui dance.

6.2.2.2 Present all test data, clearly identifying where the
sanpl es were coll ected.

6.2.2.3 ldentify the quantity of ACMto be abated, using
suitable units of neasure such as LF, SF, EA. Avoid |lunp sum
itens.

6.2.2.4 Edit the appropriate guide specification, usually
Section 2080, to reflect the specific job requirenents.

6.2.2.5 Ensure that adequate information is presented for the
bi dders to determ ne the amount of ACM present, the abatenent
nmet hods that may be used, worker protection requirenents, and
di sposal requirenents.
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6.3 Lead Based Paint (LBP). The Technical Leader wll provide
the designer with information as to whether or not existing
facilities inpacted by a project contain LBP. If LBP is
present, the Technical Leader will identify howit will be
addressed. The designer's role can vary from preparing the
abat ement specifications, to inserting specifications and notes
prepared by others, to doing nothing because the problemis

addressed under separate contract. If this information is not
provi ded, the designer is responsible for requesting it at the
pre-desi gn conference. |If directed to prepare the LBP abatenent

pl ans and specifications, the designer should determ ne if the
USAEHA Sanpling Protocol is approved by the State regul atory
agency with jurisdiction over the project site. |f the Protocol
is approved by the State, conplete the survey discussed in
paragraph 6.3.1 Survey and prepare plans and specifications in
accordance with the USAEHA Sanpling Protocol. |[If the Protocol
is not approved by the State, prepare plans and specifications
in accordance with paragraphs 6.3.1 Survey and 6.3.2 Plans and
Speci ficati ons.

6.3.1 Survey:

6.3.1.1 Review as-built drawings, if available, to identify
where LBP may be | ocat ed.

6.3.1.2 Screen the structure(s) to identify all potenti al
surfaces with LBP. Screening may be done by collecting paint
chip sanples for analysis or by using an XRF spectronetric
anal yzer. Results greater than 0.5% by wei ght or 1.0 ng/cnft,
respectively, are considered positive and require abatenent.

6.3.1.3 Collect representative sanples of the suspected LBP
surfaces for the Toxicity Characteristic Leaching Procedure
(TCLP) and for total lead testing. The sanples should cover the
different substrates and the range of |ead contents present.

The sanples should typically consist of both the paint and the
substrate on which it is applied. The goal of this testing
programis to provide the Contractor with enough information to
det erm ne di sposal requirenments for LBP debris generated by the
project, and not to generate all of the data needed for

di sposal

6.3.1.4 Present the results of the LBP survey, providing the
follow ng information:
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6.3.1.4.1 Sanpling and testing methodol ogi es.
6.3.1.4.2 Photos of all sanpling | ocations.
6.3.1.4.3 A summary of all test results.
6.3.1.4.4 Quantities of LBP requiring abatenent.

6.3.1.4.5 All field and | aboratory data in appendi ces.

6.3.2 Plan & Specifications:

6.3.2.1 Review the survey, if conducted by others, to ensure
the itenms |listed above are included. |If data is mssing, notify
t he Techni cal Leader and request gui dance.

6.3.2.2 Present all test data, clearly identifying where the
sanpl es were coll ected.

6.3.2.3 ldentify the quantity of LBP to be abated, using
suitable units of neasure such as LF, SF, EA. Avoid |lunp sum
itens.

6.3.2.4 Edit the appropriate guide specification, usually
Section 2090, to reflect the specific job requirenents.

6.3.2.5 Ensure that adequate information is presented to allow
the bidders to determ ne the anmpbunt of LBP present, the

abat ement net hods that may be used, worker protection

requi renents, and di sposal requirenents.

6.4 Polychlorinated Bi phenyls (PCBs). |If electrical equipnment
is to be renoved as part of the project, the installation wll
identify equi pment that contains PCBs. On the denolition

drawi ngs, identify PCB-containing equi pmnent to be renoved and
provi de notes or specifications on how to handle, transport, and
di spose of the equipnment. |f the PCB content of electrical

equi pnment is not available, identify the equipnent on the

drawi ngs and include a specification section for sanpling and
testing the oils for PCB before renoval and di sposal of the

equi prment .

Fl uorescent |ights manufactured before 1979 may have bal |l ast
containing PCB. 1In addition, the ballast for |ights
manuf act ured between 1979 and 1985 may have a wet capacitor that

XI1-19



contai ns hazardous solvents. Fluorescent |ights usually also
contain nmercury. The designer should identify the quantity of
exi sting fluorescent |lights to be rempved during the denolition

phase of a project. Ildentify the number of lights to be
renoved, the number of |anps within each light, and the |ength
of each. Also distinguish between F40 and F96 | anps. Incl ude

this data in the plans and specifications, and specify the
handl i ng, renoval, recycling and/or disposal of the fixtures.

6.5 HITRWother than ACM LBP, and PCBs. The designer shal
notify the Technical Leader of any hazardous waste that m ght be
generated during construction of the new facility or
rehabilitation/

denolition of existing structures. The Technical Leader w ||
determ ne how the issue is to be addressed by the designer.
Mercury is often found in old electrical switches and
fluorescent | anps and should be identified.

6.6 Industrial Facilities. Renovation and alteration of
existing industrial facilities present varying problens of an
envi ronnmental nature. The designer should evaluate current and
past activities at the facility to determne if they may inpact
t he proposed construction. Activities that m ght be of concern
include, but are not limted to the follow ng: storage of |ead-
acid batteries inside or outside of the facility; painting
activities using lead, chrom um cadm um or nercury based

pai nts; storage of materials that would be classified as
hazardous or acutely hazardous wastes; rifle range bullet traps
and deflectors; netal plating areas; and degreasing areas. A
careful evaluation of industrial facilities should be made early
in the design process to determ ne:

6.6.1 |If any testing is needed to evaluate the presence, |evel,
and extent of contam nati on.

6.6.2 |If waste resulting fromthe construction activities
requires special handling or disposal.

6.6.3 What types of worker protection are needed, if any.

6.6.4 What type of nonitoring and/or sanpling is needed to
protect workers, nearby residents, and the environnent.

6.7 Installation Restoration Program (IRP) Sites. Typically,
new construction will not be placed where an environnment al
problemis known; however, IRP sites may be nearby. These sites
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are either suspected or known to have a release of contanm nants
to the environnent. Depending on the IRP site's proximty to
the new facility, the type of contam nation, and the nmedia

i npacted, it may be necessary to screen the site to detern ne
wor ker protection requirenents and di sposal options for the

i npacted nedia. The designer should request that any IRP sites
near the proposed project be discussed during the pre-design
meeting, so that required actions can be started early in the
desi gn process.

6.8 Above ground and Underground Storage Tanks. Although
storage tanks do not all contain substances classified as waste,
tanks are regul ated under RCRA. Tanks and associ ated pl unbing
shall neet all Federal, State, and |ocal requirenents for
spill/overflow prevention, double containnent, nonitoring, and
vapor em ssions. An underground storage tank (UST) contained in
a water-tight, concrete vault is regulated as an aboveground
storage tank (AST) and is the preferred design. A vaulted UST
does not exenpt the design fromconplying with requirenents for
buried fuel lines, particularly pressurized lines. |If a direct-
buri ed, double-walled tank with | eak detection is to be used
instead of a vaulted tank, coordinate with the installation to
provide a nonitoring systemthat is conpatible with the
installation's nmonitoring capabilities. Above ground storage
tanks nust have secondary containnent facilities and neet
criteria for fire safety and vehicle inpact. Projects on Air
Force installations shall conply with USAF Occupati onal Safety
and Health Standards 127-40 and 127-43 and AFl 32-7044.

6.9 Waste Storage Facilities. Hazardous waste storage
facilities shall be designed in accordance with 40 CFR 264 and
29 CFR 1910, as a minimum \here state or local criteria are
nmore stringent, they will prevail. Facilities shall provide a
saf e, adequate, and secure storage in austere, cost-effective
facilities in accordance with ETL 1110- 3-459.

6. 10 Health and Safety. When hazards from asbestos, |ead based
pai nt, nmercury, PCBs, organic contam nants, and inorganic
contam nants are present, specific safety neasures are required.

If these hazards are present, the construction contract
docunments shall include requirenents for safety, health, and
emergency response and protection of occupational safety and
heal t h.

7. FEDERAL, STATE, AND LOCAL PERM TS:

Xl1-21



Al'l project features addressed in this chapter shall be
desi gned in accordance with the Federal, State, and | ocal
permts necessary to construct and operate each feature.
Desi gners are responsible for identifying these permts. |f the
permt is necessary to construct the facility, the designer
shall conplete the permt application and shall submt it to the
Techni cal Leader for filing with the appropriate regul atory
agency. Subni ssion of the application to the Technical Leader
shall occur with sufficient tine to obtain the permt prior to
adverti senment of the project for construction. Any permt
actions required by the Contractor during construction shall be
included in the plans and specifications. For permts required
to operate the facility, the designer's responsibility is
limted to identifying the permt and ensuring the design
conplies with permt requirenents.
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