


Shipbuilding and Repair Industry Sector Notebook Project

EPA/310-R-97-008

EPA Office d Compliance Sctor Notebook Project

PROFILE OF THE SHIPBUILDING AND REPAIR INDUSTRY

November 1997

Office of Compliance
Office d Enforcenen ard Campliance Assuance
U.S. Environmental Protecion Agercy
401 M St, SW(MC 2221A)
Washington, DC 20460

-
<
L
=
-
O
o
(@
L
>
—
- -
O
o
<
<
o
Ll
2
=




Shipbuilding and Repair Industry Sector Notebook Project

This report is one in a seies d volumes pulished by the US. Environmerta Protecton Agercy
(EPA) to provide nformation of gereral interest regarding envronmertal issues assmted wih
spediic industial secors. The dauments wee deweloped urder contract by Abt Assaiates
(Cantbridge,MA), Science Applicaions International Corporation (McLean VA), ard Booz-Allen
& Hamilton, Inc. (McLean, VA). This pubication may be purchased from the Superintendent of
Docunents,U.S. Government Printing Office. A listing of available Secior Notebooks ard docunment
numbers is included m the following page.

All telephone orders should be directed to:

Supeintendent of Documents
U.S. Government Printing Office
Washington, DC 20402
(202)512-1800

FAX (202)5122250

8:00 am. to 4:30 pm., EST, M-F

Using the form provided at the end of this document, all mail orders should be directed to:

U.S. Government Printing Office
P.O. Box 371954
Pittsburgh, PA 152507954

Complimentary volumes ae awaiable o cettain groups o sulscribers, suchas pulic ard
acaderic libraries, Federa, State, ard local governments, ard the nedia from EPA’s Natonal
Center for Environmertal Pubicatons ard Information at (800) 4909198. For further
information, ard for arswers to questons pettaining to these dounents, please &fer to the
contact names and numkbers provided within this volume

Electronic versions of al Secior Notebooks ae awaiable free d charge atthe following web
addess: www.epagov/oeca/sctor. Directtechmical questons to the “Feedlack” button at the
bottom of the web page

-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Cover photograph courtesy of Ingdls Shipbuilding Inc., Pascagoula, MS.

Secbr Notebook Project i November 1997




-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Shipbuilding and Repair Industry

Sector Notebook Project

Secbr Notebook Contacts

The Sector Notebookswere devdloped by the EPA'’ s Office of Compliance. Questionsrelating to the
Sector Notebook Roject can be directed to:

Seth Heminway, Coodinator, Sector Notebook Roject
US EPA Office of Campliance

401 M &., SW (2223-A
Washington, DC 20460

(202) 564-7017

Questionsand comments regarding the individual doauments can be directed to the appropriate specialists

listed bdlow.

Document Number
EPA/310-R95-001.
EPA/310-R95-002.
EPA/310-R95-003.
EPA/310-R95-004.
EPA/310-R95-005.
EPA/310-R95-006.
EPA/310-R95-007.
EPA/310-R95-008.
EPA/310-R95-009.
EPA/310-R95-010.
EPA/310-R95-011.
EPA/310-R95-012.
EPA/310-R95-013.
EPA/310-R95-014.
EPA/310-R95-015.
EPA/310-R95-016.
EPA/310-R95-017.
EPA/310-R95-018.
EPA/310-R97-001.
EPA/310-R97-002.
EPA/310-R97-003.
EPA/310-R97-004.
EPA/310-R97-005.
EPA/310-R97-006.
EPA/310-R97-007.
EPA/310-R97-008.
EPA/310-R97-009.
EPA/310-R97-010.
EPA/310-R98-001.
EPA/310-R98-002.

EPA/310-R98-003.
EPA/310-R98-004.

Industry
Dry Cleaning Indugry
Electronics and Camputer Indugry*
Wood Furniture and Fixtures Indudry
Inorgaric Chemical Indudry*
Iron ard Sed Indugry
Lumber and Wood Produds Indugry
Fabricated Metal Produds Indudry*
Metal Mining Indudry
Motor Vehicle Assenbly Industy
Nonferrous Metals Indugry
Non-Fud, Non-Metal Mining Indugry
Orgaric Chemical Indugry*
Petroleum Refining Indugry
Printing Indudry
Pulp and Paper Indugry
Rubber and Hagic Indugry
Stone, Clay, Glass, and Cancrete Indugry
Transportation Equipmaet Cleaning Ind.
Air Transportation Indugry
Ground Transpaortation Indudry
Wate Transportation Indugry
Metal Casing Indudry
Phamaceuticals Indugry
Pagic Resin ard Man-madeFiber Ind.

Fossil Fuel Electric Power Generation Ind.

Shipbuilding and Repair Indugry
Textile Indudry

Sector Notebook Data Refresh-1997
Aerospace Indudry

Agricultural Chemical, Pesticide and
Fertilizer Indudry

Agricultural Crop Produdion Indudry
Agricultural Livestock Produdion Ind.

Contact
Joyce Chandler
Steve Hoover
Bob Marshall
Walter DeRieux
Maria Malawe
Seth Heminway
Scott Throwe
Jare Engert
Anthony Raia
Jare Enget
Rob Lischinsky
Walter DeRieux
Tom Ripp
Ginge Gotliffe
Seth Heminway
Maria Malawe
Scott Throwe
Virginia Lathrop
Virginia Lathrop
Virginia Lathrop
Virginia Lathrop
Jare Enget
Emily Chow
Sally Sasnett
Rafad Sanchez
Anthony Raia
Belinda Breidenbach
Seth Heminway
Anthony Raia
Amy Porter

Ginah Mortensen
Ginah Mortensen

Phone (202)
564-7073
564-7007
564-7021
564-7067
564-7027
564-7017
564-7013
564-5021
564-6045
564-5021
564-2628
564-7067
564-7003
564-7072
564-7017
564-7027
564-7013
564-7057
564-7057
564-7057
564-7057
564-5021
564-7071
564-7074
564-7028
564-6045
564-7022
564-7017
564-6045
564-4149

(913)551-7864
(913)551-7864

EPA/310-R98-005. Qil and Gas Explaration and Produdion Dan Chadwick 564-7054
Indugry

EPA/310-R98-008. Local Government Operations John Dombrowski 564-7036

*Spanish trandlations availalde.

Secbr Notebook Project ii November 1997



Shipbuilding and Repair Industry Sector Notebook Project

Pageiv intentionally left blank.

-
<
L
=
-
O
o
(@
L
>
—
- -
O
o 4
<
<
o
Ll
2
=

Secbr Notebook Project v November 1997




-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Shipbuilding and Repair Industry Sector Notebook Project

SHIPBUILDING AND REPAIR INDUSTRY
(SIC 3731)
TABLE O F CONTENTS

LISTOFHGURES. . . ... e e e et e w2 ML
LIST OF TABLES . ... . e e e e e e ML
LIST OF ACRONYMS . . .o e e e e e e viii
|. INTRODUCTION TO THE SECTOR NOTEBOOKPROECT ............cvou... 1
A. Summary of the Sector Notebook Project . ............ .. .. 1
B. Additional Information . . . ...... . ... 2.

[1. INTRODUCTION TO THE SHIPBUILDING AND REPAIR INDUSTRY ............ 3
A. Introdudion, Background, and Scopeof the Notebook . .................... 3

B. Characterization of the Shipbuilding and Repar Indudry . ................... 3

1. Produd Characterization . .. ........... e 3.

2. Indudry Size and Geographic Distribution . . .. ............. ... ...... 6
3. ECONOMIC Trends. . . .o oot 9.

[ll. INDUSTRIAL PROCESS DESCRIPTION ... ... e e 13
A. Indudrial Processes in the Shipbuilding and Repar Indugdry . ................ 13

1. Shipyard Layout . ... ... e 13

2. Docking and Launching Facilities. . .. ...... ... 14

3. Ship Construction ProCESSES . . . . oot i i e e 16

4. Major Produdion Facilities .. ........... ... 18

5. WEING . . ..o 19

6. ShipReparing Processes . . .. ... ..o 20

7. Suppot Shopsam SEeNICES. . . ... 21

8. Solvent Cleaningand Degreasing . . . . . .o oo v vt i 23

9. Surface PepaBtion . . .. ... ...ttt 24

10. Painting PrOCESSES . . . . o oo 28

B. Raw Material Inputs and Pollutant Outputs. . .. ........ . ... ... 33

1. Surface PepaBtion . . ... ... 33

2. Panting . . ... 34

3. Metal Plating ard Surface fishing .. .......... ... . ... .. . ... 35

4. Fberglass Reinforced Construction . . ..., 36

5. Machining and Metalworking .. ........ ... ... 36

6. Solvent Cleaningand Degreasing . . . . ..o v v v i e 37

C. Management of Chemicalsin Wastestream . .. .............. ... .. ... 40

Secbr Notebook Project % November 1997



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Shipbuilding and Repair Industry Sector Notebook Project

IV. CHEMICAL RELEASE AND TRANSFERPROFILE . ............ ... . ... ..... 43
A. EPA Toxic Release Inventory for the Shipbuilding and Repar Indugry ......... 47
B. Summary of Selected ChemicalsReleased . . .. ............ ... ... ... .. .... 52
C. Other Datla SOUICES . . . .ottt i e e e e 57
D. Comparison of Toxic Release Inventory Between Selected Indudries . .. ........ 59
V. POLLUTION PREVENTION OPPORTUNITIES . ........ ... .. .. 63
A. Surface PepaBtion . ... ... 64
B. Paintingand Coating . .. ...t 65
1. Application Equipment . . ... ... . 65
2. Alternative Coatings . . . ..o 69
3. Good OpeatingPractices . ........... ... ... 10
C. Meta Plating ard Qurface fnishing .. ... . 71
D. Fberglass Reinforced Construction ... ... it 72
E. Solvent Cleaningand Degreasing . . . ... ..o oo i ii i i iiiee e 3
F. Machining and Metalworking ... ... ... ... . . 78
VI. SUMMARY OF FEDERAL STATUTES AND REGULATIONS ................. 81
A. General Description of Mgjor Statutes . . . ... ... 81
B. Indudry Specific Requirements . . . . . ... 93
C. Pending and Proposed Regulatory Requirements . ........................ 97
VIl. COMPLIANCE AND ENFORCEMENT HISTORY ....... ..., 99
A. Shipbuilding and Repair Indugry Compliance History . . . .. ................ 103
B. Compaiison of Enforcemert ard Campliance Activity BetweenSelected Industies
........................................................ 105
C. Review of Mgor Legd ACLIONS . .. ... .. i 110
1.Review Of Mgor CasesS. . . . ..ot 110
2. Suppenerntary Environmertal Projects(SEPS) .. ... ... L 110
VIIl. COMPLIANCE ASSURANCE ACTIVITIES AND INITIATIVES .............. 111
A. Sector-related Ervironmental Programs and Activities. . . .................. 111
B. EPA Volurtary Programs . . ... 114
C. TradeASSOCIAIONS . . . o o et et e e e e 120
IX. CONTACTSACKNOWLEDGMENTS/RESOURCE MATERIALS . .............. 123

Secbr Notebook Project Vi November 1997



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Shipbuilding and Repair Industry Sector Notebook Project

LIST OF FIGURES

Figure 1: Profiles of Ship TYPES . . . .o oot e 5.
Figure 2: Geographic Distribution of Shipyards . .. ......... ... . i 8.
Figure 3: Example Shipyard Layout . . . . .. ... 15
Figure 4: General Ship Manufacturing Levels. . ... ... i 17
Figure 5: Typical Pickling Tank Arrangement .. ... . e 27
Figure 6: Summary of TRI Releases and Transfersby Indudry . . ............. ... ...... 60

LIST OF TABLES

Table 1: Facility Size Distribution for the Shipbuilding and Repar Indudry ................ 7
Table 2: Top U.S. Companies with Shiphbuilding and Repar Operations . . ... ............. 9
Table 3: Material Inputs ard Pdential Pdlutant Outputs for the

Shipbuilding and Repar Indugry . ........ ... 39
Table 4: Source Redudion and Recycling Activity for Shipyards . .. ................... 41
Table 5: 1995 RI Releagsfor Shphuilding ard Repar Fadlities . .. .................. 49
Table 6: 1995 RI Trarsfers for Shpbuilding ard Repar Fadlities .................... 50

Table 7:Top 10 TRI Releasing Shipbuilding and Repar Facilit ies Reporting Only SIC 3731 .. 51
Table 8: Top 10 TRI Releasing Facilit ies Reporting Only SIC 3731

or SIC3731ad Other SICcodes . ...... ... 52

Table 9: Air Pollutant Releases (tonslyear) . . ... ..ot 58

Table 10: Toxics Release Inventory Data for Selected Indudries . ..................... 61
Table 11: Five-YearEnforcenernt ard Campliance Simmary for the

Shipbuilding and Repar Indugry . . . ... ... 103

Table 12: Five-Y ear Enforcement and Compliance Summary for Selected Indugries ... .. .. 106

Table 13: One-Y ear Enforcement and Compliance Summary for Selected Indudries .. .. ... 107

Table 14:Fve-YearInspecion ard Enforcenent Summary by Statute for Selected Industies 108
Table 15:0ne-Year Inspecton ard Enforcenmert Summary by Statute for Selected Industies 109
Table 16: Shiphbuilding and Repar Indudry Participaion in the 33650 Program . .......... 115

Secbr Notebook Project vii November 1997



Shipbuilding and Repair Industry Sector Notebook Project

LI ST OF ACRONYM S

AFS - AIRS Facility Subsystem (CAA daabase)

AIRS - Aerometric Information Retieval System(CAA datbase)
BIFs - Boilers ard Industial Furnaces RCRA)

BOD - Biochemcal OxygenDemand

CAA - Clean Air Act

CAAA - Clean Air Act Amendments of 1990

CERCLA -  Comprehensive Environmental Response, Compensation, and Liability Act
CERCLIS- CERCLA Information System

CFCs - Chlorofluorocarbons
CO - Carbon Monoxide
h COD - Chemical OxygenDenmand
z CSl - Common Sense Initiative
CWA - Clean Water Act
lu D&B - Dun ard BradsteetMarketing Index
E ELP - Environmertal Leadeship Program
EPA - United Sates Ewironmenrta Protecion Agercy
: EPCRA - Emergency Planning and Community Right-to-Know Act
u FIFRA - Fedeal Insectcide, Fungicide, ard Raderticide Act
FINDS - Facility Indexing System
o HAPs - Hazadous Ar Pollutants (CAA)
a HSDB - Hazadous Substances Daa Bark
IDEA - Integrated Data for Enforcenert Analysis
(T LDR - Lard Disposal Restictions (RCRA)
LEPCs - Local Emergercy Plaming Committees
> MACT - Maximum Achievable Control Technology (CAA)
= MCLGs - Maximum Contaminant Level Goals
: MCLs - Maximum Contaminant Levels
MEK - Methyl Ethyl Ketone
u MSDSs - Material Safety Data Shees
m NAAQS-  Nationd Ambient Air Qudity Standards (CAA)
NAFTA - North AmericanFree Trade Agreenent
‘: NCDB - National Compliance Database (for TSCA, HFRA, EPCRA)
NCP - National Oil ard Hazadous Substances Bllution Contingercy Plan
ﬁ NEIC - National Enforcenen Investigaion Certer
n_ NESHAP -  National Emisson Stardards or Hazadous Air Pollutants
L NO, - Nitrogen Dioxide
NOV - Notice d Violation
m NO, - Nitrogen Oxides
NPDES - National Pollution Discharge Elimination System (CWA)
:‘ NPL - National Priorities List
NRC - National Respnse Ceter

Secbr Notebook Project viii November 1997




Shipbuilding and Repair Industry Sector Notebook Project

NSPS - New Saurce Paformance Standards (CAA)
OAR - Office d Air ard Radation

OECA - Office d Enforcenernt ard Campliance Assuance
OPA - Oil Pollution Act

OPPTS - Office d Prevertion, Pesticides,ard Toxic Substances
OSHA - Occupatonal Safety ard Heath Administration
OSW - Office of Solid Weste

OSWER - Office d Solid Waste ard Emergercy Respaoise
Oow - Offic e of Water

P2 - Pollution Prevention

PCS - Permit Compliance System (CWA Database)
POTW - Publicly Owned Treatments Works

RCRA - Resaurce Caoservation arnd Recwery Act
RCRIS - RCRA Information System

SARA - Superfund Amerdmerts ard Reaulorization Act
SDWA - Safe Diinking Water Act

SEPs- Suppkmnertary Environmertal Projecis

SERCs - State Emergency Respnse Canmissons

SIC - Standad Industia Classficaton

SO, - Sulfur Dioxide

SQ, - Sulfur Oxides

TOC - Total Orgaric Caibon

TRI - Toxic Rekase hventory

TRIS - Toxic Rekase hventory System

TCRIS - Toxic Chenical Rekase hventory System
TSCA - Toxic Subgances Control Act

TSS - Total Supended Sdids

uIC - Underground Injection Control (SDWA)

UST - Underground Storage Tanks (RCRA)

VOCs- Volatile Orgaric Canpounds

-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Secbr Notebook Project X November 1997




Shipbuilding and Repair Industry Sector Notebook Project

Page x intentionaly left blank.

-
<
L
=
-
O
o
(@
L
>
—
- -
O
o 4
<
<
o
Ll
2
=

Secbr Notebook Project X November 1997




Shipbuilding and Repair Industry Sector Notebook Project

SHIPBUILDING AND REPAIR INDUSTRY
(SIC 3731)

[. INTRODUCTION TO THE SECTOR NOTEBOOK PROJECT
[.A. Summary of the Secor Notebook Project

Integrated ewironmertal pdlicies ased upo comprehensive aralysis of ar,
water, ard land pdlution are a bgical supplenert to tradtional sngle-media
appoactes o ervironmerta protection. Environmental regulatory ageries
are beginning to enbrace canprehensive, multi-statute sdutions to fadlity
pemitting, erforcenert ard campliance assuance, educaion/ outreach
reseach, and regulatory developmert issuesThe cenral concepsdriving the
new policy direction are that pdllutant releasesd eachervironmertal medium
(air, water, and land) affecteachother, ard thaternvironmertal strategies nust
actively identify and addresstheseinter-relationshipshby designing padliciesfor
the "whole" facility. One way to achieve a whole facility focusis to design
environmental policies for gmilar indudrial facilities. By doing so,
environmental concerns that are common to the manufacturing of smilar
produds can be addessed in a canprehensive menner. Recagnition of the
need b dewelop the industial “sector-based” appsachwithin the BPA Office
of Compliance led to the creation of this document.

The Sector Notebook Project was originally initiated by the Office of
Compliance wihin the Ofice d Enforcenert ard Campliance Assuence
(OECA) to provide its gaff and managers with summay information for
eighteenspediic industial secbrs. Asother EPA offices states,theregulated
community, ervironmerta groups,ard the pubic becane interested n this
project, the scpe d the aiginal project was eyarded b its curent form.
The abilit y to designcomprehensive, common sense environmental protection
measiresfor gpecfic indudries is depewulert on knowledgeof severa inter-
related topics. For the puposes @ this project, the key elenernts chosenfor
incluson are: general indudry information (economic and geographic); a
degription of indudrial proceses, pdlution outputs; padlution prevertion
oppartunities; Federal datutory ard regulatory framewark; compliance
history; and a description of patnerships that have been formed baween
regulatory ageries,the regulated conmunity, ard the pubic.

For ary given industy, eachtopic listed alove cauld abne be the suljectof
alengthy volume. However, in order to produce amanageable document, this
project focuses a providing sunmary information for eachtopic. This
format provides hereademwith asynopsisof eachissueand references wiere
more in-depth information is available. Text within each profile was
reseached fomavariety of saurces,ard was usu#y condersed fom more
detailed saurces petaining to spediictopics. Thisappoachalows for a wide
coverage d acivities that canbe further explored kased upa the ciations
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ard references isted atthe erd of this profile. Asa check an the information
included eachhotebook wert throughanexernal reviewprocess.The Ofice
of Compliance appeciates he eforts d al those that paticipatd n this
process ad eralded us b dewelop nore complete, accuete ard upto-dae
summaries. Mary of those who reviewed his notebook are listed as cotacts
in Secion IX ard may be saurcesof addtional information. The individuab
and groupsonthis list donot necessarily concur with al statements within this
notebook.

|.B. Additional Information
Providing Comments

OECA'’s Office d Compliance phrs to peiiodicaly review arl updae the
notebooks and will make these updags awailable oth in hard cqoy ard
electronicaly. If you have any comments an the exsting notebook, or if you
would like to provide additional information, please sesha tard cqoy ard
computer disk to the BPA Office d Compliance, Secior Notebook Project,
401 M St, SW (2223-A), Washington, DC 20460. Comments canalso be
uploaded b the Enviro$ertse World Wide Web for gereral accessd al uses
of the system Follow instructions in Apperdix A for accessig this system
Once you have loggedin, proceduesfor uploading text are awailable fromthe
on-line Enviro$erse Hep System

Adapting Notebooks to Particular Needs

The scope of the indudry sector described in this notebook approximates the
national occurrence of facility types within the sector. In many instances,
industies wthin spedic gegraphic regions a states nay have unique
characteristics hat are rot fully captred in these pofiles. The Ofice d
Compliance erourages state ard local environmertal ageries anl other
groupsto supplenmert or re-packagehe nformation included n this notebook
to include more secific indudrial and regulatory information that may be
available. Additionally, interested dates may wart to suppkenert the
"Summary of Applicalde Federal Statutesard Reguétions’ secton with state
ard local requirements. Compliance a techncal assstarce poviders may
also want to develop the "Pollution Prevention™ section in more detail. Please
contactthe appopriate spealist listed on the goenng page dthisnotebook
if your office is interested in assisting usin the further development of the
information or pdlicies addressed within this volume If you are interested in
assisting in the development of new notebooks for sectors not covered in the
original eghteen pleae catactthe Ofice of Compliance at202564-2395.
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[I. INTRODUCTION TO THE SHIPBUILDING AND REPAIR INDUSTRY

This secton provides lackgound information on the ske, gearaphic
distribution, enployment, production, sales, ard ecaomic condition of the
ship building and repair indudry. Facilit iesdescribed within this document are
described in terms of their Standard Indugrial Classification (SIC) codes.

[1.A. Introducion, Background, and Sope of the Notebook

The shipbuilding and reparr indudry builds and repair s ships, barges, and other
large vessels, whether self-propdled or towed by other craft. The indugry
also includes he cawersion ard ateration of ships aml the menufacture o
offshore oil and gas well drillin g and produdion platforms. The shipbuilding
ard repar industy descibed in this notebook is caegaized ly the Oficeof
Managenent ard Budget(OMB) underthe Stardard Indugrial Classificaion
(SIC) code 3731.This notebook doesnot cover the related sector SIC 3732
Boat Building and Reparing. The boat building and repar indudry is
ergaged m the nmanufacturing ard reparing of snaller non-oceangoing
vessals primarily used for recreation, fishing, and personnel transport. OMB
is in the process of changing the SIC codesystem to a system based on smilar
producion processes chdd the Nath American Industial Classficaion
System (NAICS). (In the NAIC system, shipbuilding and repar facilities are
all clasified asNAIC 336611)

[1.B. Characerization of the Shipbuilding and Repair Industry

Shipyards or facilities that build and/or repar ships, operate on a job basis.
With the excepion of alout nine U.S. Naw owned shpyards(whichare not
included n SIC 3731) the U.S. shiphuilding ard repar indudry is privately
owned. Unlike nost other industries, eachyear only a snal number of
valualle orders are receved that often take yearsto fill. Orders for ships and
ship repairs are primarily placed by companies or the federal government.
Comparies that place aders often include canmercial shipping camparies,
passegerard cruisecomparies, ferry comparies, perochemical comparies,
commaercial fishing companies, and towing and tughoat companies. The
principal federal government ageriesplacing shiphbuilding ard repar orders
includethe Naval Sea Systems Commeand, the Milit ary Sedlit Command, the
Army Corps d Engineess, the US. CoastGuad, the Natonal Ocearc ard
Atmosptheric Administration, the Natonal Science Foundation, ard the
Maritime Administration.

[1.B.1. Product Characterization
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Shipyardsare often categaizedinto a few basic suldlivisions either by typeof
operations (shipbuilding or ship reparing), by type of ship (commercial or
military), and shipbuilding or reparing capecity (first-tier or second-tier).
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Ships henseles ae dten classiied ly their basic dimensions, weight
(displacenert), load-carying capady (deadwaght), or their intendedservice.
Inthe US., there ae cansideralde differences letweenshpyard operations
whenconstructing ships for commercial purposes ad whenconstructing shps
for the military.

Commecial Ships

An important difference between commercial ships and military ships is that
the commercial ship maket is much more cost competitive. Unlike the
military market, the commecial ship maket must adso compete
internationally. The cost of building and mantaining a ship must be low
erough suchthat the owners can make a reasmale profit. This has a
significant impact on the manner in which commercial ships are built and
repared. The intense global competition in this indudry is the man reason
that snce World War I, U.S. shipyards have produced rdatively few
commercia ships Inthisregard, snce 1981the US. shipyardsreceved less
thanone pecert of al commercial orders for large oceangoing vessesin the
world, ard no commercial orders for large cceangoing cruise skps (ASA,
1997)

Commaercial ships can be subdivided into a number of classes based on their
intended use. Commaercial ship classes includedry cargo ships, tankers, bulk
cariers, passemgershps,fishng vesses, indugrial vesses$, ard others (Storch
etal., 1995) Dry caigo shipsinclude eak lulk, container, ard roll-on/roll-
off types. Profiles o a rumber of shp types ae stown in Figure 1

Militar y Ships

Milit ary ship orders have been the manstay of the industry for many years.
The military ship market differs from the commercial market in that the mgor
market drivers are ageny budges asset by government pdlicy.

The military ship maket can be divided into combatant ships and ships that
are ordered by the government, but are built and mantained to commercial
standards rather than military standards. (Storch et d., 1995) Combatart
ships ae pimarily ordered by the U.S. Naw ard include suface conbatarts,
submarines, arcraft carriers, and auxiliaries. Government owned non-
combatart shps ae nainly purchased B the Maitime Administration’s
National Defense Reserve Heet (NDRF) and the Navy's Military Sealift
Command (MSC). Other government agertiesthat purchasenon-combatart
ships ae the Army Corp of Engineess, National Oceaic ard Atmospleric
Administration, ard the National Science Foundaion. Such ships dten
includecargo ships,transport shps,roll on/roll off ships,crare shps,tankers,
patol ships,ard ice reakes.
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Figure 1: Profiles of Ship Types
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Source: Adapted from Shp Productian, Sorch, €. al.,
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Ship Repairing

Ship repar operations include repanting, overhauls, ship conversions, and
alterations. Almost al shipyards hat construct new shps asodo major ship
repars. In addtion, alout 200 $ipyardsconcertrate lely on ship reparing
and do not have the necessary facilities to congruct ships (Storch €. d.,
1995) Only about 31 sipyardshave “major dry-docking fadlit ies’ capable
of removing shipsover 122 netersin length fromthe waer (MARAD, 1995)
Dry-docking facilities, or “full service” repar yards, allow repars ard
mantenance below aship’ swater line. The remaning repar yardscan either
dry-dock vessels urder 122 neters or have no dry-docking fadlit ies.
Shipyardswith no dry-docking facilit ies, called topsde yards paform above-
water ship and bargerepars. Such facilit ies generally employ fewer than 100
pemleard ale dten capakbe of trarspating workers amd materialsto the shp
(Storch etal., 1995)

First and SecondHer Shipyads

U.S. shpyardsare akoclassiied ty MARAD as diher first-tier shipyards a
second-tier shipyards  Frst-tier shipyards make up the “U.S. mgor
shipbulding base” (MSB). As ddined by MARAD and the Department of
Transportation in “Report on Survey of U.S. Shipbuilding and Repar
Facilities,” 1995,the MSB is comprised of privately owned shipyardsthat are
openard have at leastone shphuilding pasition capale of acconmodating
a vessel of 122 meters (383 keh or more. With few excepions, thee
shipyards are also mgor repar facilities with drydocking capabilities (U.S.
Indudrial Outiook, 1994) In 1996 here wee 16 d these mgjor shipbuilding
facilities in the U.S.

Second-tier shipyards are comprised of the many small and medium-size
shipyardsthat constructard repar smaller vessels (under122 neters) suchas
military and non-military patrol boats, fire and rescue vessels, casino boats,
water taxis, tugand towboats, off-shore crew ard upply boats, ferries fishing
boats, ard shallow draft barges(MARAD, 1996) A number of secand-tier
shipyards are ako alde to make topsde repars to ships over 122 neters in
length.

[1.B.2. Industry Size and Geographic Distribution

According to thre 1992 &nausof Manufacturersdata (themostrecern Cersus
daaavailable), therewereappioximately 598shiphuilding ard reparing yards
under SIC code 3731. The payoll for this yeartotaled $36 hillion for a
workforce d 118000 enployees ard value d shipments totaled $10.6
billio n. Based onthe Censusof Manufacturers daa, the indudry is very labor
intensive. The value d shipments per enployee @ measue d labor
intensiveress) is $90000, which is alout one third that of the deel
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Shipbuilding and Repair Industry

I ntroduction

manufacturing indugry ($245000 perenployee)ard only five percert that
of the petroleum refining indugry ($1.8 million pe employee).

Accarding to the Censusof Manufacturers, most shipyards ae snall. About
72 percert of the shipyardsenploy fewer than50 pe@le in 1992 gee Table
1). Itisthe relatively few (but large) shipyards, howewer, thataccaunt for the
majority of the indugry’ semployment and sales. Lessthan five percent of the
shpyards accaont for aimost 80 pecert of the industy's enployment ard
saks.

Table 1: Facility Size Distribution for the Shpbuilding and Repair | ndustry
Facilities Employees
Employees
per Fadlity Number of Percertage d Number of Percertage d
Facilit ies Facilit ies Employees Employees
19 230 38% 900 1%
1049 203 34% 4,600 4%
50-249 113 19% 12900 11%
250499 25 4% 8,200 7%
5002499 21 4% 17100 14%
2500 o0 more | 6 1% 74,600 63%
Tota 598 100% 118300 100%
Souce: U.S. Depatment ofCommece, Census of Manufacturers, 1992.

Geogrphic Didribution

The gearaphic distribution of the shipbuiding ard repar indudry is
concertrated a the caass. Other important areas are the sauthern
Missesppi River ard Great Lakes regions. According to the 1992 US.
Censusof Manufacturers, there ae shpyards n 24 sates. The top statesin
order are: Florida, Caifornia, Louisiara, Texas, Washington, ard Virginia.
Together, these saites accant for alout 56 percert of U.S. shipyards. Figure
2 shows the U.S. distribution of facilities based on daa from the Census of
Manufacturers.
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Figure 2: Geographic Distribution of Shipyards

Souce: U.S.Cenausof Manufacturers, 1992.

Duné& BradsteetsMillion Dollar Directory, compilesfinancial dataon U.S.
companies including those operating within the shipbuilding and repair
industy. Duné& Bradsteetranks U.S. comparies, whether theyare aparent
company, subsidiary or division, by sales volumewithin their assigned 4-digit
SIC cade. Reades should note that (1) comparies ae assined a 4digit
SIC that resembles their principa indudry most closely; and (2) salesfigures
includetotal company sdles, including subsidiaries and operations (possibly
not related to shipbuilding ard repar). Additional sources of compary
speciic financia information include Samdard & Poor’'s Stock Rport
Servces Ward’sBusnes Directoly of U.S. Private and Riblic Companies
Moody s Maruak, ard amual reports.
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Table 2: Top U.S. Companies with Shipbuilding and Repair Operations
1996 Sads
Rank® | Company® (millions of dollars)

1 Newpat NewsShiphuilding ard Dry Dock Ca 1,756
Newpat News VA

2 Ingdls Shipbuilding Inc. - Pascagoula, MS 1,125

3 Gereral Dynamics Cap. (Electic Boat) - Groton, CT 980

4 Bath Iron Works Corp. - Bath, ME 850

5 Avondde Indudries Inc., Shpyards Division 576
New Olears, LA

6 National Steel and Shipbuilding Co. (NASSCO) 500
San Diego, CA
Trinity Marine Group - Qulfport, MS 400
Norfolk Shpbuilding ard Drydock Corp. - Norfolk, VA 212
American Commaercial Marine Service Co. - 166
Jeffersonville, IN

10 Atlantic Marine - Jacksonville, FL 121

Note: ot all sales @n be attributed to the comparies shipbuilding ard repair operations.
® Companies shown listed SC 3731.
Source: Dunn & Braddreet’s Million Dollar Directory - 1996.

[1.B.3. Economic Trends
Genenl Economic Health

In gereral, the US. shipbuilding ard repar indudry isin a depessed date.
At its height in the md-1970s the ndugry held a sgnificart portion of the
international commaercial market while mantaining its ability to supply al
military orders. Sincethen, new ship construction, the numkber of shipbuilding
ard repair yards, ard overall industy enployment have deceased shply.
The dedne hes beenespeally seere in the construction of commercial
vesselsatfirst tier shipyardswhich fell from about 77 $ips (1,000 giosstons
or more) peryearin the md-1970sto only alout eight shipstotal throughthe
late 1980sard early 1990s In the 1980s the indudry’s loss of the
commercia market share was smewhat offset by a sulstantial increasen
military ship orders. Following the naval expansion, however, the indudry
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ertered the 1990svith amuchsmaller milit ary market and a negligible share
of the commercial market.

The secod tier shipyardsard the shp reparing segnert of the industy has
also sufered in recert decadeshowe\er, its dealne hes rot beenas dasic.
The second tier shipyards, comprised of small and mediumsize facilit ies, were
alde to keep nuchof their mainly commercial marketshare. These sipyards
build vessels used on the inland and coastal waterways which by law must be
built in the U.S.

The U.S. shipbuilding and reparing indudry’s loss of the commercial
shipbuilding market has keenattributed © a rumber of factors. Frst, a wald
wide sipbuilding boom in the 1970screaed a &rge quantity of surplus
tonnage whch suppressed denand for yeas. Another sgnificart factor
redudng U.S. shipbuilding and repar indudry’s ability to compete
internationally are the substantial subsidies that many nations provide to their
domestic shipbuilding and repar indudries. Also, urtil 1980,0ver 40 pecert
of U.S.-built merchant ships receved Canstruction Differentia Subsidies
(CDS) based m the diference ketweenforeign ard domesic shphuilding
costs. The program was eliminated in 1981, further reducing the indudry’s
competitiveress.

Another trerd in the industy has beena novement toward cansolidation. In
recern yeas many shpyards fave beenclosed a purchased g larger ship
building and repar companies.

Governmentnfluences

The US. shipbuilding ard repar indudry is highly depeert on the Federal
Government, its pimary market, for its catinued exstence. Directpurchases
of military ships and military ship repar services by the Federal Government
accaint for about 80 pecert of the industy's sles (Cersus @
Manufacturers, 1992) In addtion, the indugry receves a snall anount of
suppat through a few federa tax incertives ard financing asistarce
programs.

MARAD provides assiarce b U.S. ship owners throughthe Federal Ship
Mortgage Insurance (Title X1) and Capital Construction Fund programs.
Under Title XI, the Federal Government guaeanteesrepaymert of private
secbr mortgage dligaions for operators that purchase stps fom U.S.
shipyards Although the Capital Construction Fund has not been funded in
recern yeas, in the pastit has alowed operators to esgblish tax-deferred
fundsfor procuring new or recanstructed vessels from U.S. shipyards (U.S.
Indugrial Outlook, 1994) Another program, MARITECH, isjointly funded
by the Federa Government and indudry and is administered by the
Depatment of Defense’s Advanced Reseach Projects Agercy (ARPA), in
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collaboration with MARAD. MARITECH provides matching Government
funds © ercourage he shpbuilding industy to direct and lead in the
developmert ard appicaton of adwnced tchology to improve its
competitiveness and to preserveitsindudrial base. (For more information on
MARITECH, see Section VIILLA )

Suchoutside sippat is not unique to the US. Worldwide, many nations
provide substantial subsidies to their shipbuilding and repar indudries. The
governmentsof most trading retionssuppat their domesticindugdriesbecaus
they bdieve that it is in their best interest economically and militarily.
Maintaining ashipbuilding indudrial base helpsto safeguad anation’ scontrol
over gdting its produds to foreign makets, and ensures that it will have the
mears t replace is merchant or naval flees in a time of national energercy.
As a resut of these eternal influerces, the industy does rot behave
accading to the smple ecaromic supply ard denand model Rater, the
policies d national governmentsin conjunction with ecanomic forces detate
economic activity in this sector.

Like many other nations, the U.S. has a pdlicy of mantaining a shipbuilding
ard repar industial base hat canbe exparded n time of war (Storch, etal.,
199%). Nationa pdicy, therefore, will continue to be the primary factor
influencing the indugry’'s economic trendsin the U.S.

Domesic Market

Themilitary sill is, and will continueto be, the primary source of work for the
indudry. However, the Navy's new ship procurement has sharply declined
since he accetrated Nay ship canstruction in the 1980s This work is
expeced b continue © declne atleas throughthe remainder of the 1990s
Some industy aralysts predict that a number of the first tier shipyards,which
fill mo st of the military orders, will close in coming years.

While military shipbuilding is on the decline, the forecastfor the canmercial
sector is more promising. Domestic damand for commercial shipbuilding and
repar has increased damaticaly in recen years ar is expeced © continue
to increa® throughout the 1990s There have beensgnificart increagsin
barge construction in recen yeas. In 1996, 1,070 lopper barges were
delvered ly U.S. shipyards, more thandouble the rumber delveredin 1995.
This number is expeced b grow to over 1,500 n 1997. Denand is alo
expected D be paticulary high for tankers; espeally for new double-hull
tankers in response to the 1990 diPdlution Act requirements.
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Intemational Market

Currently, theU.S. holds kss tanone helf of one pecert of the wald merket
share of commercial shipbuilding and repar. South Koreaand Japan currently
dominate the warld market Each holds alout 30 pecert of the gross
tonnage d merchant ships an order. Gemary, Poland, Italy, ard Chinaeach
hold between four and five percent of the commercial market. However, a
number of major commercial ship orderswerereceved by first ard secod tier
shipyardsin 1995 ad 1996. The chief driving forcesfor thisincrea® in U.S.
commecial ship production is a general increase in worldwide demand
stemming from an aging mechant fleet and an improving global economy.
The ekvated demand isexpeced b continue overthe next three b five yeass.

Through the OECD in Decenber 1994, an agreenernt was reacked Ly the
Commissbn of the EuropeanCommunities,ard the Governments of Finlard,
JapanSouth Korea,Norway, Swedenard the United Statesto esiblish more
normal competitive conditions in the shipbuilding indudry. The agreement is
expeced D remove government suppat ard urfair pricing practcesin the
industy. If and whenthis agreenert is implemented, it is expeced b have
a positive impact on the wald merket by discouraging “ship dumping”
practices hat are believed to have beendanaging shphuilders. It is hoped
that the agreement will also bring to light the actuad economic advantage and
competitiveness of the various countries and individud ship builders. In
addition, the shipowners will no longer be able to buy ships at subsidized or
dunped prcesreducing the likelihood of specuétive buying.

Recognizing the unique need for the Administration, Congress and the
shipbuilding indudry to work together in order for the U.S. to become
competitive once agan in the internationa shipbuilding maket, President
Clinton submitted a Report to Congress entitled “Strengthening America's
Shpyards: A Planfor Competing inthe International Market.” In that report,
the Rresdert outlined a mimber of steps b be taken*“to ersure a successt
trarsition to a canpettive industy in a truly compettive nmarketplace” The
Administration’s five sep plan included:

Ensuring Fair International Competition

Improving Competitiveness

Eliminating Unnecessar Government Reguétion

Financing Ship Sales Through Title XI Loan Guaartees,ard
Assisting International M arketing.
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[ll. INDUSTRIAL P ROCESS DESCRIPTION

This section describes the mgor indugrial processes within the shipbuilding
ard repar indudry, including the naterials ard equpmert used am the
processe&nployed. The sedn is desgned r those interested in ganing
ageneral understanding of the indudry, and for those interested in the inter-
relationship between the indudrial proces ard the topics degribed in
subsequem sections of this profile -- pollutant outputs, pdlution prevertion
oppartunities, ard Federa regulations. This secton does not attempt to
replicate puldished engineering information that is available for this indugry.
Refer to Secton IX for a st of resource naterials am cantacts that are
available.

This secton spediicaly containsadesciption of commonly used poducton
processesassaiated raw materials, the by-products produced o released,
ard the neterials ether recycled or trarsferred off-site. This discussn,
coupled wih sclematic drawings of the idertified piocessesprovide a
concise description of where wases nay be produced n the piocess. This
secton also descibes the pdential fate (viaair, water, ard sal pathways) of
these wast product.

[ll. A. Industrial Processesin the Shipbuilding and Repair Industry

The shipbuilding and repar indudry has characteristics of both a
manufacturing indugry ard the canstruction indudry. The indugry usesard
produces a wile \variety of manufactured componerts in addtion to basic
construction materias. As with the construction indudry, shipbuilding and
repar requires many workers with many different kills al working in an
eshblished organzaiton structure.

New ship construction and ship reparing have many indudrial processes in
common. They both appy of essetally the sane manufacturing pracices,
processes, facilities, and suppat shops Both ship repar and new
construction work require highly skilled labor because rany of the gperations
(especidly in ship repair) have limited potential for automation. Both require
excelent plaming, ergineeiing, ardinterdepatmertal communicatons. New
shp condruction, howewer, gereraly requires a geaer anount of
organzaion because bthe ske d the wakforce, sze d the wakload,
number of pats, ard the complexity of the communications (e.g., producion
plars ard scheduleg surrounding the shipbuilding work-flow (NSRP, 1993)

[ll. A.1. Shipyard Layout
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Shipbuilding and repair facilities are generally made up of several specific
facilities laid out to facilit ate the flow of maerials and assemblies. Most
shipyards were built prior to the Second World War. Changes in shipyard
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layout were made peceneal respanding to adwances ntechology, demands
for different typesof ships, ard avalability of land ard waterfront. As a
resuk, there is no typical shpyard layout. There ae, howewer, a rumber of
specific facilities that are commaon to most large shipyards. These facilit ies
include: dgdocks, shipbuilding pasitions, piers ard berthing pasitions,
workshops (.g., machine, electrical pipe, asserhly, pant ard Hast
camperter, ard steetmetal stops), work areas(steelstorage,platenlines,ard
construction areas) warehouses, ard offices. A shpyard layout containing
many of these facilit ies is shown in Figure 3.

lll. A.2. Docking and Launching Fecilities

There are few shipyardsthat have the capabilit y to construct or repair vessels
under cover; in most cases dphuilding and repar are dae largely out of
doors. Much of thiswork isdoneover, in, under, or around water, which can
inadwertertly receve a pation of shipyard pdlutant outputs. The dacking
facilit ies, or the mechanisms used to remove ships from the water for repar
or to construct ard launch shps, can affect wase gemration ard
management.

Ships carbe either wetdocked o drydocked. A wet-dock or berth isa per
or a wetslip pasition that a shp candock rext to ard tie up. A shp thathas
its entire hull exposed to the atmosphere is said to be drydocked. A number
of different drydocking and launching facilit ies exist including building ways,
floating drydocks, graving docks ard marine railways.

Building Ways

Building ways are used only for building ships and releasing them into the
adpcen waters. New ships ae castructed ard launched fom one d two
main types of building ways: longitudinal end launch ways and sde launch
ways (NSRP, 1993)

Floating Drydocks

Floating drydocks are floating vessels secured to land that have the abilit y to
be lowered urderthe water’s sufacein orderto raise shps alove the water
surface. Hoating drydocks are generally used for ship repar, but in some
cases dp construction is performed. When the diydock is submerged ly
fillin g ballast tanks with water, ships are positioned over hilge and kedl blocks
located an the deck dthedrydock. The shp’s position over the diydock is
mantained while the ballast tanks are punped out, which raisesthe dock and
the gip alove the waer surface NSRP, 1993)
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Graving Docks

Graving dacks ae man-made rectargular bays where wagr canbe let in ard
punped ait. Ships ae floated into the dock area wlenthe dak is full of
water. Water-tight gakes ae cbsed kehind the ship and the water is punped
from inside he dack ara b the autsde adpcert waters. Large punping
systens ae typicaly used o remove al but a few inches of the watr.
Gramving dacks usualy have a $oping dock floor which directs the wagr to
chamels leadng to snmaller punpswhich enpty the final few inches d water
aswel asary rain or water runoff which ertersthe dack (NSRP, 1993)

Marine Railways

Marine railw ays have the abilit y to retrieve and launch ships. They are smilar
to end-launch building ways, but usudly much smaller. Marine railways
essetialy consist of a rail-carplatform ard a sebf railroad tracks. Therails
are secued to aninclinedcenen slabthat runsthe full length of the wayard
into the waer to a deph necesary for docking shps. Motor ard puley
systens ae locaied atthe head & marinerailwaysto pull the rail-carplatform
ard ship from the waer (NSRP, 1993)

1. A.3. Ship Construction Processes

Most new shp canstruction projects are carried aut usihg zane-orierted
methods, such asthehull block constructionmethod HBCM). InHBCM, the
ship structure is physicaly dividedinto anumber of blocks. The defnition of
hull blocks hes anerormous mpacton the eficiercy of the ship construction.
Therefore, blocks ae caefully desgned © minimize work ard to awid
scheduling problems. Blocks ae canstructed ard pieced ogether in five
genera manufacturing levels. Figure 4 summaizesthe variousmanufacturing
levels.

The first level involves te purchasng ard handling of raw materials arul
fabricating these maerials into the most basic pats. The primary raw
materialsincludesteelplates,bars, ard stuctural members. Partsfabrication
or pre-assembling operations often involve cutting, shaping, bending,
machining, blasing, ard painting of these naterials. Fabricated pats include
steelplates anl seelmembers used as sictural patts, machinedpatts, piping,
ventilation ducs, electricalcomponerts(motors, lights, transformers, gauges,
etc.), ard a wde \ariety of other miscellaneous pats. Parts fabricaion is
caried aut throughout the shpyard in a rumber of different shops aml work
areas dperding on the spedic raw materials being handled (see fction
[1I.A.7 for adescription of typical operations conduded in shipyard shops).
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Level 2 of new ship construction involves the joining of different fabricated
patsfrom Level 1 into assembled pats. In the third level of manufacturing
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the fabricated aml/or asserbled pats ae fitted together into a subblock
assembly which are in turn fitted together in Level 4 to form blocks. Blocks
are three dimensional sectons of the shp ard are the largestsectons of the
shp to be asserbled awayfrom the eecion site. Blocks ae desjned b be
stale configurationsthat do not require temporary suppat or reinforcemnert.
Often, atleastone sde d a Hock forms pat of the autside hull of the ship.
Blocks ae built ard trarspated throughthe shipyard ard welded bgether at
a huilding position where the shp is erected. The ske d the Hocks that a
shpyard can build is depexert on the shpyard capady to asserble,
transport, and lift the blocks and urits orto the ship under construction. In
Level 5 the diip is erected fom the Hocks (Storch, 1995)

Figure 4: General Ship Manufacturing Levek

e #1 PURCHASING AND PRE-ASSEMBLY A) PURCHASING OF RAW MATERIALS, B} TRANSFORM-
LEVEL ING THE MATERIALS INTO PARTS. (i.8., PLATE STEEL
INTO SHAPES AND PIPE INTO PIPE SPOOLS)
77777 SUB-ASSEMBLY JOINING THOSE PARTS PRODUCED AT LEVEL #1 INTO
LEVEL #52 &3 LARGER SUB-ASSEMBLIES.
Ofg
@ __@%f
! ]
CLEVEL # 4 ASSEMBLY AND QUTFITTING JDINING PARTS AND SUB-ASSEMBLIES TOGETHER TO

FORM LARGE SECTION OF THE SHiP CALLED HULL
BLOCKS.

INSTALLATION OF THE HULL BLOCK ONTO THE SHIP
UNDER CONSTRUCTION, THUS THE SHIP IN BEING
ERECTED.

LEVEL #£5 ERECTION

“VEL 4 6 SYSTEM COMPLETION AND TEST AND TRIAL SYSTEMS ON THE SHIP (i.e., ELECTRICAL, HEATING
LEVEL # 6 AND VENTILATION, PLUMBING, ETC.) ARE CONNECT-
£D TOGETHER, TESTED, AND TESTED BEFORE DELIV-
ERY TO THE CUSTOMER.

Saurce: Adapted from NSRP, Introduction to Poduction Poceses and Facilities in
the Steel Shipbuilding and Repéidugry, 1993.

Another important aspect of ship constructionisoutfitting. Outfitting, which
involves te fabrication ard installation of al the paits of a ship that are rot
structural in nature, is caried ait concurrently with the hull construction.
Outfit is comprised of the sip’s plumbing, derricks masts, ergines, punps
ventilation ducs, electical cable, stairs, doors, ladders, ard other equpmert.
The hasicraw materials include ppes,steetmetal, electicalcomponerts, ard
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Shipbuilding and Repair Industry Industrial Process Description

machinery. A zone-orierted method is typicaly used ¢ asserhle the pats
that form major machinery spaces aboard the shp including ergine rooms,
punp rooms, and auxiliary mechinery spaces. Parts or fittings can be
assembled onboard the ship duiing hull ereciion, on the blocks or subblocks,
or independent of the hull structure in units of smilar parts (NSRP, 1993)

lll. A.4. Major Production Facilities

Prime Line

Panel Lines

Platen Lines

Most shipbuilding yards have in common the following mgor facilit ies, work
areas,or specalized equymert.

The pime lineis a large nachne that blass ard primes (pants) raw steel
shees, prepaing themfor producion. Steelshees, patts, ard stapes eter
one er of the pime line, go through a Hasing secion, then through a
priming section. The primer is referred to as construction primer, and isused
to prevent corrosion during the produdion process. Sectionlll.A .9 discusses
surface pepaation ard caating operations in more detil (NSRP, 1993)

Panel lines typically consist of motor driven conveyors and rollers used to
move large seelplatestogetherfor joining. The use dparel lines ntroduced
manufacturing produdion line techniques into the steel shipbuilding indudry.
Jaining of plates nvolves he weting of the seara ether on one sde a two
sides Two sded wetling requiresthe parel lineto be capalbe of turning the
steelplates over after one-side s welded. Vertical stiffenersare alsowelded
on the pandl line often usng automated welding machines. After welding,
excess el is cut off using gas cuing equpmert. Panel asserblies ae
typicaly moved through the line with the ad of magneic crares NSRP,
1993)

The phltenlines Or platers) are the area in the shpyard where Hocks ae
asserhled. Therefore, platers form asserly lines wtere the seelstructures
of construction blocks ae fabricated. Sub-asserhlies romthe parl line ar
plate slop are lrough togetheratthe phatenard asserbled into blocks. The
platen mainly provideslocationsfor sub-assemhbly construction, block layout,
tackwelding, ard final weld out. The phtenlines ae seviced ty welding ard
steelcutting equpmert and craresfor materials movement (NSRP, 1993)
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Rolls

Pin Jigs

Rolls are largefacilit ies that bend and shape steel plates into curved surface
plates br the cuved pation of the hull. Rdlsconsist of large cyindricalsteel
shafts ard a notor drive. Rdls vary greatly in size aml tecmology from
shipyard to shipyard. Some of the newer rolls are computer controlled, while
the dder machinesare manualy operated (NSRP, 1993)

Pin jigs are phten lines usedd asserble the cuved Hocks that form the
outside d the hull’s curved suface. The pn jig is simply aseiiesof vertical
screw jacksthat suppat cuved blocks during construction. A pin jig is set
up spedicaly for the cuved bHock under construction. The jg heights ae
determined fom the dhip’s ergineeiing drawings ard plars (NSRP, 1993)

Rotary Tables

Rotary tables are facilities that hull blocks are st into and which mechanically
rotatethe block. The ability to easily rotate an entire block in asingle location
reduces e rumber of time-consuning crare lfts that would otherwise ke
neededRotary tablesalsoexploit the ncreased diciercies eperenced wien
workers ae albe to weld on averticalline (down hand). Down hand weling
provides ahigher qualty weld with higher efficiercy rates. Turn tables ae
also used or outfitting materials an the Hock because beasier accessd
outfitting locatons (NSRP, 1993)

Maternals Handling

Materials handling is an important aspect of efficient shipbuilding.
Consideralde coordinaton is needed Btween materials deivery ard the
producion sclredule. Materials needto be deivered b the pioperlocaionin
the shipyard at the proper time to be installed on the construction block.
Typical materials handling equpmert includes caveyors, crares,industial
vehicles €.g., forklifts, flatbeds, catts, specal lift vehicles, etc.)), ard
containers (NSRP, 1993)

. A.5. Welding

The stuctural framewark of most ships s constructed of various gades 6
mild and high strength steel.  Aluminum and other nonferrous méaerias are
used for some superstructures (deck-houses) and other areas requiring
speciic carosion resistarce am structural requirements. Howewer, other
common materials suchas sainless stel galvanzed seel ard cgppernickel
alloys, are u®d n far less quartities than seel (ILO, 1996)
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The primary raw material for shp construction is steelplate. Steelplates ae
typicaly cut to the desied size ly aubmatic burners kefore being welded
together to form the stuctural componerts of the vessel

Shipyard welding processes are paformed at nearly every location in the
shipyard. The process involves joining meals by bringing the adjoining
suifaces d exremely high temperatures b be fused bgether with a molten
filler maerial. An éectric arc or gas flame are used to heat the edges of the
joint, pemitting them to fuse with molten weld fill metal in the form of an
electrode,wire, or rod. There ae many different welding tecmiquesusedby
the industy. Most welding techiques carbe classiied as ¢her electic aic
or gaswelding, with electric arc being the nost common (ILO, 1996)

Animportant factor impacting the srength of weldsis arc shielding, isolating
the molten metal weld pool from the aamaosphere. At the extremely high
temperaturesusedmn welding, the noltenmetal reacs rapidly with oxygenard
nitrogenin the amosphere which deceaseshe wetl srength. To protect
aganst this weld impurity and ensure weld qudity, shielding from the
atmosplereisrequired. In mostwelding processesshelding isaccanplished
by addtion of a fux, a gas,or a canbination of the two. Where a fux
material isusedgases geanated by vaporizaion ard ctemicalreacton atthe
electrodetip resut in a canbination of flux ard gas stelding that protectthe
weld fromthe amosplere. The various types @ electric arc welding (shielded
metal arc, submerged ac, gas netal arc, gas tingsienarc, flux core arc, ard
plasna-arc) al us diferent methodsto accaonplisharc shielding (ILO, 1996)

lll. A.6. Ship Repairing Processes

Ship repar generally includes dl ship conversions, overhauls, mantenance
programs, mgjor danage repars, ard mnor equpmert repars. Although
specific repar methods vary from job to job, many of the operations are
idertical to new shp construction operations. Repai operations, howewer,
are typicaly on a snaller scak ard are peformed ata faster pace. Jaos can
last anywherefrom one day to over ayear. Repar jobsoften have severetime
constraints requiring work to be completed as quekly as pasble in orderto
getthe ships kack n sewice. In many casespiping, ventilation, electriical, ard
other machinery are pefalricated pror to the shp’sarrival. Often, repar jobs
are anenergercy situaion with very little waming, which makesshp repar
a fastmoving ard urpredctable ervironmert. Typicalmaintenance aml repar
operations include:

. Blasing ard repanting the ship’s hull, freelward, supestructure, ard
interior tanks ard work areas
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. Major rebuilding ard installation of machnery suchas deselergines,
turbines,gererators, punp siations, eftc.
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Shipbuilding and Repair Industry Industrial Process Description

. Systens overhauls, maintenance, ard installation (e.g., piping system
flushing, testing, and installation)

. System replacenent ard new installation of systens such as
navigational systens, combat systens, communicaion systemns,
updaed piping systens, efc.

. Propeler ard rudderrepars, modificaton, ard aignment

. Creation of new machinery spacesthrough cut outs of the existing
steel structure arl the addtion of new wals, stffeners, vertical
webbing, etc.

In addtion, same largershpyardsare capalte of large repar ard canversion
projectsthat could include: caverting supply shipsto hospital ships cutting
a ship in half and instaling a new section to lengthen the ship, replacing
sgymerts of a shp that has run agound, completing rip-out, structural
reconfiguration and outfitting of combet systems, mgor remodding of ships
interiors or exteriors (NSRP, 1993)

lll. A.7. Support Shopsand Sevices

Pipe Shop

Shipyards typicaly have a rumber of suppat shops that either proces
speciic raw materials (e.g., pipes,electic, sheet metal, machinery, plates,
pant, etc.) or provide spedly sewices €.g., carpentry, maintenance,
materials tramsporting, warehousng, etc.). In many ways, suppat shopsare
small manufacturers produchg goods to suppat the producton effort
(NSRP, 1993) Common shipbuilding ard repar yard suppat shops ard
sewices ae desabed below.

The ppe $opisresponsible for manufacturing ard asembling piping systens.
Piping systems are the largest oultfitting task in shipbuilding. Small pipe
sectons known as ‘pipe spools” are assetled in the ppe slop ard
transported to the sages of construction (i.e., assembly, onblock, on-unit,
ard on-board). Pipe spols ae slaped ad manufactured perergineeiing
desgn, are scleduled r construction, ard sent to the various sages or
installation. Many pipe shopswill tag the spools to identify the location for
installation on the block and ship. A typica ship may have anywhere from
10,000 © 25000 ppe pools. Same of the proceses in the ppe $op
include: pipe wetling, pipe kending, flux removal, grit-blast, pickling,
panting, galvanzing, and pressure testing. Same of the equpmen used by
the ppe slop are as dllows: pipe wetlers, lathes, pipe cuting saws sheatrs,
grinders, chppess, hole cutters, pipe lenders, pickling tanks, ard
tramsportation equpmert (NSRP, 1993)
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Machine Shop

The machne slop sewes te ernire shipyard’s machining needs hough the
exact functions o the shpyard machne slops \ary throughout the
shipbuilding indugry. Shipyard machine shops peaform functions ranging
from rebuilding punpsto turning 25 bot long propeler drive shafts on lathes
Equipment in the machine shop consists of: end mills, lathes, drill presses,
milling machines, band saws, large presses, work tables, and cleaning tanks
(NSRP, 1993)

Sheet Mtal Shop

The sheet metal shop is generally responsible for fabricating and installing
ventilation ducing ard vent spools. Using ergineeing drawingsard gecal
sheetmetal tools thisshop produces entilation systensfor new construction,
aswell asrepar work. The shop cus, shapes bends, welds, stanps, pants,
and performs a \variety of manufacturing operations for ship ventilation
systens. Mary sheetmetal slhops ae ako respongble for asserhling large
ducting fans and heaing ard ar conditioning camponerts. Sheet meta
workers paform the installation of the duding in various sages of
construction suchason-block, on-unit, onboard (NSRP, 1993)

Electrical Shop

Electricalshopsin the shpyard peform a variety of functions throughout the
industy. In many casesthe ekcticalstop installs, rebuilds, builds,amd tests
electical componerts (e.g., motors, lights, trarsformers, gaugesetc.). The
electrical slop ekcticiars ako install the ekctical equipmert on the shp
either on-block or onboard. Onblock is where the ekctical pats ae
installed ard onboard is where cales ae routed troughout the shp
connectng the ekctrical systens together. Electric stops gewrally have
plating tanks, dip tanks for lacquercoatings,electicaltesting equpmert, ard
other specalized equpment (NSRP, 1993)

Foundry/Blacksnith Shop

The Hacksnith shop isanolderterm usedfor the shipyard shop that pefforms
forging or castngs. Forging ard casing at shpyards ae sanewhat rare.
Over the yeas, forging ard casing functions have been shfted to
sulrontracors df-site. The sultontractors ae usudly foundries whose
primary function is forging and casting. Shipyardsthat have blacksmith shops
maintain large urnacesard other foundry equpmernt (NSRP, 1993)
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Plate Shop

The phte stop isa gemric term used or the area anl processm the shpyard
that provides seelpats cuting, bending, ard subasserhly. The phte slop
uses mformation from ergineeing drawings © produce péte slapes. The
shapes a@ cutard formed as peded. Most plate stops rave manual ard
computer controlled machinery. The types d& machinery commonly found in
the phte slop are cuting machnes,steelbending machnesard plate bending
rolls, sheaiing machines, presseshole purching equpmert, ard furnaces ér
heattreatment. The phte stop semls he pats aml subasserhlies that they
manufacture to the stages 6 construction, or the platenareafor instalation
(NSRP, 1993)

Production Serices

Services povided ly thisdepatment include:capertry, scafolding ereciion,
crane operations, rigging, facility and equipment maintenance, and other
producion suppat acivities. The production servicesmay be grouped nto
one depatment or divided nto unique shps for eachsewice povided
(NSRP, 1993)

lll. A.8. Solvent Cleaning and Degreasing

Solvert cleanng ard degeasing are canmon in the shpbuilding ard repar
indudry (athough many facilities are replacing solvent cleaning and
degeasng with aqueais ard akaline cleaning ard degeasng). Sdvert
cleanng ard degeasng are typicaly accanplished by either cad cleanng or
vapor degeasng. Cad cleanng refers to operations in which the sdvert is
used a roomtemperature. The surfacesor pats are soaked in a tank of
solvert, or sprayed, brushed, wiped, or flushed with solvert. Diphase
cleanng is sametimes used @ combine a waér rinse before ard ater the
sdvert cleanng into a shgle step. In diphase atanng, water insduble
halogereted sdvertsand water are pacedm a shgletank where theysepaate
with the solvent on the bottom. Parts are lowered through the water bath
beforereachng the sdvert ard thenare rinsed trroughthe waer level asthey
are removed from the tank.

In vapor degeasing, paits ard sufaces a& ckeared wih a rot sdvert vapor.
Solvert in aspecally desgned tnk is boiled creaing a sdvert vapor in the
upperportion of the tank. The patsare held in the vapor zone where lvert
vapor conderses o the surface emoving dirt ard all as t drips kack nto the
liquid sdvert. Inthisway, only cleansdvert vapors come in contactwith the
pat. A condersing cdls at the top of the tank reduces e anounts o
solverts esaping to the atmosphere (NSRP, 1993)
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lll. A.9. Surface Preparation

To alargeextent, the efeciveress @ the suface cating relies an the qualty
of suface pepaation. All pants will fail eventudly, but the majority of
premature failures ae due ¢ loss d adhesion caused Y improper suface
prepaation. Surfaceprepaation isalsotypicaly one d the nost significart
sources of shipyard wastes and padlutant outputs. Section 111.B .1 discusses
wase gemration ard pdlution outputs from these @erations.

Surfaceprepaationtechmiquesareused b remove sufface catamnartssuch
as mill scale, rug, dirt, dug, salts, old pant, grease, and flux. Contaminants
that remain on the surface ae the pimary causes bpremature falure of
coating systens. Depenling on the suface bcation, contamnarts, ard
materials,anumber of different suface pepaationtechmiques ag usedn the
shipbuilding and repar indudry:

Solvert, Detergert, ard SeamCleanng
Blasing

Hard Tool Prepaation

Wet Abrasive Blaging ard Hydroblasting
Chemical Prepaation

SolventDetegent,and Steam [@aning

Blading

The processof removing grease il ard other contamnarts with the ad of
sdverts, enulsions, detergerts, and other cleanng campounds sfrequerly
used or surface pepaation in the shpbuilding industy. Solvert cleaning
involveswiping, scrubbing, immersion in solvent, spraying, vapor degreasing,
and emnulsion cleanng the suface wih rags a brustes unil the suface s
cleared. The final wipe davn must be pefformed with a ckanrag or brush
ard sdvert. Inorgaric compounds suctas clorides,sufates,weld flux, rust
and mill scale cannot be removed with organic solvents.

In many cases slamcleaning is a letter aternative to sdvert wipe davn.
Steamcleanng or highpressure wasing isused © remove dirt ard grime that
is presem on top of exsting pant ard bare steel Many hot stean cleaners
with deergents will remove most peroleum produds and sometimes, old
chipping pant. After steamcleanng the pat should be rinsed wih fresh
water ard alowed b dry. Often the suface s readyto prime, athoughmany
suifaces will r equire further preparation before panting.

Abrasive blasting is the most common method for pant removal and surface
prepaation. Copperslag, coal slag, steel grit, ard sieelshot are canmon
blasing abrasives. Copperand steelgrit consist of small argular paticles,
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while steel shot is madeup of small round balls. Coppe dag can generally be
used aly once a twice leforeit becames oo small to be effecive. Steelgrit
ard shot cantypicaly be used ketween50 ard 5000 imes before becaming
ineffective. Metallic grit and shot are available in varying ranges of hardness
ard see.

Certrifugalblasing machnes,also caled roto-blasting or automatic dasing,

are ane d the nore popular methodsof blasing sieelsuifaces.In certrifugal

blasting, metallic shot or grit is propdled to the surface b be prepaed ty a

spinning wheel. Centrifugd blasting machines tend to belargeand na easily

mobilized. Therefore, they are rot appicalde to al shipyard blasing needs.
Partsto be prepaed nustbe brought to the machine am passedhroughon

a caweyor or rotary table. Onflat suffacescenrifugalblasing machinescan

produce uiform blaging results at high production rates. More time is

required to prepae sufaces hat are herd to reach The piocess dbws easy
recovery of alrasive materials for reuse ad recycling which canresut in

significart savngs n materials ar dispasal costs. Largecertrifugalblasing

machines are often found in the piime line for prepaing raw steel stees

before priming. Other certrifugalblasing machines ae snaler ard canbe

used b prepare snall parts, pipe spools, ard seel suassenblies prior to

panting.

Air nozzle Hasing (or dry alrasive blasing) isone d the mostcommontypes
of blasing in the shphbuilding ard repar industy. In ar nozzle Hasing,
alrasive is conveyed to the suface b be prepaed n a nedium of high
pressure ar (approximately 100 paunds persquareinch) througha rozzle at
velocitiesappoachng 450 eetpersecand. Abrasives are cqpperdag, coal
dag and other metallic grit. Typically coppe slag is used on the west coast
and caal slag s used @ the eastcoast Tradtionaly sam was usedbut
metallic gnt has replaced i due b the aderse heath ard ervironmertal
effects d siica dustasseiated wih sam. Air nozzle Hasing is gererally
carried out manudly by shipyard workers ether within a building or in the
openair, depewuling on theapplcaton. If the appicaion alows, blastbooths
canbe used 6r containing alrasives.

Hand Tool Peparation

Hand tools such asgrinders, wire brushes, sanders, chipping hammers, needle
gurs, rotary peering tools, ard other impacttools are commonly used i the
shipyardfor suface pepaation. The hand tools ae idealfor small jobs, hard
to reachareas,amd areaswhere dasing grit would be too difficult to contain.
Cleanng sufaces wih hand tools seens comparatively slow atthough when
removing heawy pant formulatons ard heaw rust they are efecive ard
ecanomical Impacttools like chipping ard neede gurs ae kestfor removing
heaw depgcsits of brittle sulstances(e.g., rustard dd pant). Hard tools ae
geneally less efecive when removing tight suface mill gale or surface
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rusing, because¢heycandanmegethe netal suface. Surface pepaation hand
toolsare germrally preunstic instead @ electric becausehieyarelighter, easy
to handle, do not overheat ard there is no risk o electric shock.

Wet Abrasve Baging and Hydoblading

Wet alrasive blasting ard hydroblasting ae gemraly perfformed on ships
being repared n afloating drydock, graving dack, or other building or repar
position. Wet abrasive blasting involves blasting with amixture of water, ar
and olid abrasives. Wet abrasive blasting does not occur throughout the
shpyard like diy alrasive blasting because bthe poblem of water blast
containmert. In part due to lack d cusbmer accepance, wet alrasive
blasting is not commaon in the shipbuilding and repar indudry at this time.
Instead hydroblasting isawidely used wetblading technique whch usesonly
high pressure water to remove chipping pant, marine growth, mud, ard salt
water from the ship’s hull. A small amount of rug inhibitor may be used in
the waer to prevert flash ruging. Hydro basting is often followed ty ar
nozzle Hasing for fina surface pepaation.

Chemical Pepaation

Chemical surface pepaations consist of pant removers, alkaline ckeanng
solutions, chlorinated solvents, and pickling. Alkalinecleaning solutionscome
in a variety of forms ar ale usedn a \ariety of manners. Alkaline clearers
canbe brushed on, sprayed on, ard appied in a dp tank. Alkaline dip tanks
of causic sada sadution are frequenly usedfor cleanng paits amd prepaing
themfor panting. After the suface & cleared, it is thoroughy rinsedbefore
a caating system is appled. Mary sdverts ard akaline ckarers camot be
used br nonferrous naterials, suchas lvonze,alumnum, ard gavarizedsteel
which are frequenly found on ships

Pickling isaprocessof chemcalalrasion/etching which prepaes sufaces or

good pant adhesion. The pickling process is used in shipyards manly for

prepaing pipe swtens ard small pats for pant. Howewer, the piocess ad

qudities will vary from shipyard to shipyard. The process involves a system

of dip tanks. Figure 5 displays how the tanks can be arranged. In pickling
steelpatsard piping systens, Tank #1 isused b remove ary oil, grea, flux,

ard other contamnartson the suface leing pickled. The cantert intank #1
are gemraly a 58% causic sada aml waer mixture maintained at
temperatures d betweenl180°-200°F The pat is then immersed into tank

#2,which isthe cauic soda iinse tank (pH 8-13). Nex, the steelis dipped
into tank #3B, which is a 6-10% sulfuric acid/water mixture mantained

between14(0°-160°F Tank #4 i the acd rinse tank that is maintained ata
pH of 5-7. Finally the seel pipeor pat isimmersed inarug preventative 5%
phosphoric mixture in tank #5. The pat is allowed to fully dry prior to pant

applcaton.
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Figure 5: Typical Pickling Tank Arran gemernt
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Some ships tave large pping systens that are predaminartly coppernickel
aloy or coppea. Pickling of coppe is generally only a two-step process. The
first gep s to dip the ppe nto tank #3A, a 36% nitric acd lution
mantained a 140°-160°F The rtric acd removes ary flux ard greaseshat
are presemon the surface ad prepaes te suface br pant. Nex, the pipe
is dipped nto the acd rinse tank (#4), ater which it is considered b be
treatd. Once he pat is dry, the final coating canbe appled.

Metal Plating and Suiace Teatment

Metal plating ard sufacetreatment are usedn shipyards b aler the suface
propettiesof the metal in orderto increase coosion or alrasion resistarce,
ard to improve electrical conductvity (Kura, 1996) Metal platng ard

suiface teamment includes clkmical ard ekctochenical conversion, case
hardening, metallic coating, and dectroplating. Thorough descriptions of

theseprocessesid their assaeiated wases ae catained in the Fabricated
Metal Productsindugry SectomNotebook
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[ll. A.10. Painting Processes

Propersuiface cating systemapplcaion is essetid in the shpbuilding ard
repar industy. The corrosion ard deterioration asseiated wih the marine
ervironment has detimental effects an shps aml shpboard camponerts.
Maintaining ships structural integrity and the proper functioning of their
componerts are the mein purposes ¢ shipboard caating systerns.

Painting is peformed a dmost every location within shipyards. This is due
to the wide variety of work performed throughout shipyards. The nature of
shiphuilding ard repar requires several typesof pants to be used br a
variety of applcaions. Paint types ange fom water-based catings © high
performance epay coatings. The type d pant needed ér a cetan
application dgpends on the environment that the coating will be exposed. In
gereral there ae sk areas wiere shipboard pant requirements exst:

Undewater (Hull Bottom)
Waterline

Topsde Supestructures
Internal Spaces ath Tanks
Weaher Decks

Loose Equipmert

Becaus pant systens are dten speciied ty the cugomer or are suppled by
the ship owner, shipyards dten may not be alde to choose a recanmend a
patticular system Naw shipsmay require a speciic type of pant for every
application through a military specification (Mil-spec). Many factors are
considered wren choosing a paticular applcaton. Among the faciors ae
environmental conditions severity of environmental exposure, drying and
curing times, applcaion equpmen ard procedues,etc.

Paint Coating Sytems

Paints are made up @ three nain ingredients: pigmert, binder, and asdvent
vehicle. Pigmertsare snall paticles thatgererally deermine the cdor aswell
asmany other propetties assoiated wih the caating. Exanplesof pigmerts
include:zinc oxide,talc, cabon, coaltar, lead,mica,alumnum, ard zinc dust
The kinder can be though of asthe glue tat holds the pant pigmerts
together. Mary pantsare referred to by their bindertype €.9., epaxy, akyd,
urethane vinyl, phenolic, etc.). The binder is dso very important for
determining acoating’s performance characteristics (e.g., flexibilit y, chemical
resistance, durability, finish, etc.). The solvent is added to thin the pants so
that it will flo w to the surface ad thendry. The sdvert portion of the pant
evapaates wten the pant dries. Some typical sdverts include aceatne,
mineral sirits, xylene, methyl ethyl ketone, and water.
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Anticorrosive ard antifouling pants are typicaly used o ship’shullsard are
the man two types of pant used in the shipbuilding indudry. Antifouling
pants are used D prevert the growth of marine organsns o the hull of
vesses. Copperbased ard tributyl-tin-based paits are widely used as
antifouling pants. These pants release small quantities of toxics which
discourage marine life from growing on the hull. Anticorrosive pants are
either vinyl, lacquer urethane, or newer epaxy-basedcoating systens (LO,
1996)

Thefirst coating systemappled to raw steelsheets am patsisgereraly pre-
construction primer.  This pre-construction primer is sometimes referred to
as shop primer. This coat of primer isimportant for mantaining the condition
of the part throughout the construction process. Pre-construction priming is
performed on steelplates,shapessectons of piping, ard ventilation ducing.
Mostpre-construction primersare zinc-richwith orgaric orinorgarichbinders.
Zinc siicates ae predaminart anong the inorgaric zinc primers. Zinc coating
systens piotect coatings n muchthe sane manner as galarnizing. If zinc is
coated on geel, oxygen will r eactwith the zinc to form zinc oxide, which
formsatight layer that does rot alow water or arr to come into contactwith
the geel(ILO, 1996)

Paint Application Equipment

There ae many types d pant applcaton equpmert usedn the shpbuilding
industy. Two main methods used & canpressed aiand airless spayers.
Compressedair sprayers are keing phased at in the industy because tthe
low transfer ability of the system. Air assisted pant systems spray both ar
ard pant, which causes soe pant to atomize aml dry quickly prior to
reaching the intended suface. The trarsfer efficiercy of ar asssted spay
systenrs carvary from 65%to 80% Thislow trarsfer efficiercy isdue nainly
to overspray, drift, ard the ar sprayer’s inefficiercies(ILO, 1996)

The most widdy used form of pant gpplication in the shipbuilding indugry is

the arless spayer. The arless spayer is a system that simply compresses
pant in ahydrauiclineard hasaspray nozzleatthe erd. Airless spayersuse
hydrostatic pressueinstead d air to convey the pant. Theyare muchclearer

to operate arl have fewer leaking problems becauséhe systemrequires less
pressue. Airless spayers canhave up © 90% trarsfer efficiercy. A new

techndogy that canbe added o the arless spayer is caled High Volume

Low Pressue (HVLP). HVLP dfers an even higher trarsfer efficiercy, in

ceitain conditions (ILO, 1996)

Themal spry isthe appicaton of alumnumor zinc coatingsto steelfor long
term corrosion protecion. Themal spray canalso be referred to as netal
spray or flame spey. Thema spry is sgnificartly different than
conventional coating pracices dued its spea@lized equpmert ard relatively
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dow produdion rates. The initial cost of thermd spray is usudly high

compared to painting, athough when the lifecycle is taken into accaurt,

thermd spray becomes more economically attractive. Many shipyards have

their own thermd spray machines and other shipyards will subcontract their

themal coating work. Themrmal spray canoccurinashop or onboard the shp.

There ae two basic types d thermal coating macthines:combusion wire ard

arc spay. Thecombusionwiretype caxsistsof combustible gasses arflane

systemwith a wre feed catroller. The canbustible gasses dt the neterial

to be sprayed onto the pats. The ekctic arc spay machne insteaduses a
power supply arc to melt the lame prayed meterial (ILO, 1996)

Painting Rracticesand Methods

Painting is performed in nearly every area in the shipyard from the initial
priming of the seel to the final paint deailing of the ship. Methods for
panting vary greaty from proces to proces. Mixing of pant is performed
both manually ard mecharicaly ard stould be done in anareacontained by
berms, tarps, secodary containmert palets. Outdoor as wel as ndoor
panting occurs in the shipyard. Shrouding fences,made d steel plasic, or
fabric, are frequently used to hdp contain paint overspray by blocking the
wind ard cathing pant paticles (NSRP, 1996)

Hull painting occurs on both repar ships and new construction ships. Hull
suiface pepaation ard panting on repar ships s normally peformed when
the ship isfully drydocked(i.e., graving-dock or floating drydock). For new
construction, the hull is prepaed aml panted ata huilding pasition usng one
of the techiques dicussedn the previous sedbns. Paint systens ae
sprayed onto the hull using arless spayers ard high reachequpmert suchas
man-lifts, scissor lifts, or portade scaffolding (ILO, 1996)

The supestructure of the shp consists of the exposed decksgeck fouses,
ard stuctures alove the nmain deck. In many cases,scafolding is used
onboard the shp to reachartennas, houses,ard other supestructures.
Shrouding is usually putinto place f it islikely that paint or blastmaterial will
fal into adpcen waters. Onrepar shps,the shp’s supestructure is panted
mostly while berthed. The panters accesshe supestructures with existing
scaffolding, laddess, ard various lifting equpment that was used duing
suifaceprepaation. The shrouding system (if applcalle) that was usedor
blast containment will stay in place b help cantain any pant overspray (ILO,
1996)

Tanks am campartmerts onboard shps nust be coated aml re-coated to
mantain the longevity of the ship. Re-coating of repar ship tanks requires a
large anourt of surface pepaation prior to panting. The majority of the
tanks ake at the bottom of the ship (e.g., ballast tanks, bilges,fuel, etc.). The
tanks ae prepaed r pant by ushg sdverts ard deergerts to remove
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grease ath ol build-up. The assoiated wase-water developedduring tank
cleanng mustbe propelly treatdard dispcsed d. After the tanks ae died,
they are Hased with amineral slag. Ornce e suface s blased ard the giit
is removed, panting can begin. Adequag ventilation ard respirators are a
strict requirement for al tank ard campartmert suface pepaation ard
panting (ILO, 1996)

Painting isalsocaried aut atter the asseily of hull blocks. Oncethe blocks
leae the asselly area,theyare frequenly trarspated to a Hastarea wiere
the enire block is prepaed br pant. At this paint, the Hock is usualy
blasted back down to bare metal (i.e., the construction primer is removed).
However, many shipyards are now moving towards implementing a
precanstruction primer that does rot need b be removed. The nostfrequen
method for block surface pepaation is air nozzle dasing. The pant system
is applied by panters gererally usng arless spay equpmert on acces
plattorms. Once he Hock’s cating system has keenappled, the Hock is
trarsparted to the an-block stage wiere autfitting materials aeinstalled (ILO,
1996)

Many patts reed b have acoating systemappled prior to installation. For
exanple, piping spools, vent ducing, foundaions, ard doors are painted
before they are installed on-block. Some small parts panting occurs in the
various slops whle others are panted in a sardard location operated ly the
pant depatment (ILO, 1996) Indoor panting of this type usialy occursin
aspray booth Spray booths capture overspray, control the introduction of
contaminarts to the wakplace emironment, ard reduce be likelihood of
explosions ard fires. Paint booths are caegaized ly the nmethod used for
callecing the overspray (EPA, 1995)

The two primary typesof pant booths are di filter ard water was booths.
Dry filter booths usefilter media (usualy paperor cloth filters) to screenout
the paint solids by pulling prefiltered air throughthe booth, past the spraying
operation, ard through the filter media. Water washbooths use a Water
curtain” to capture pant overspray by pulling air containing entrained pant
overspray through a crculated waer streamwhich “scrubs” the overspray
from the air. Water is peiodically addel to the pant booth reservoir to
compersak for evapaative lossesard chenicak ae perodically added ¢
improve pant dudgeformation. The sump is petiodicaly discharged,usualy
during gereral systemcleanng or maintenance EPA, 1995)

lll. A.11. Fiberglass Reinforced Construction Operations

Many of the medium and small shipyards manufacture and repar fiberglass
shps aml boats a construct fiberglass @rts for steel shps. The pocess
involves comhining polymerizing resin with fiberglass reinforcing material.
The resinispolymerizedwith a cagilyst or curing agetn. Once cued, the herd
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resin camot be softened or reshaped ad is strongerthan composite plasics
without thereinforcing. Fiberglass maerial consists of awoven ma of glass-
like fibers. The fiberglass catert of the reinforced poductrangesfrom 25 o
60 pecert.

A number of different processes & usedput the nold-based pocess s the
most common for thisindugry. Mold-based fiberglassreinforced construction
typicaly involves eiher the hand appication or spray applcation of fiberglass
reinforcing. In the hand application method, the reinforcing maerial is
manudly applied to a mold wetted with catalyzed resin mix or gdcoat and
thensprayed or brushed with more resin or gekoat. In the grayup nethod,
catlyzed esinardfiberglassreinforcemert are necharicaly sprayed onto the
mold suface.

Molds are ugd to give sructure ard uppat to the ape ¢ the gructure
being built. Mostmoldsaremade d wood with a phsic finish Typicalresins
used mclude: payesers, epaies, payamdes,ard pherolics. The type of
resin to be used m a particular process depets m the spedic propetties
required for the erd product The resin is suppied in liquid form ard may
contain a sdvert. Resn prepaation involves nixing with sdverts, caalysts,
pigmerts, ard other addtives. Solverts are typicaly acebne, metharol,
methyl ethyl ketone, and styrere. Cailysts ae typicaly anines, arydrides,
aldehyde codersation products, ard Lewis acd products. Gekoat is a
pigmerted pdyeder resin or a pdyeder resin-based pant containing
appioximately 35 pecert styrere that is appled to the nold or suface wih
anair atomizeror airless spgy gun A catlyst isinjected nto the resinin a
separate line or by hand mixing in order to thermoset the payester resin.
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lll. B. Raw Material Inputs and Pollutant Outputs

Raw maerial inputsto the shipbuilding and repair indugry are primarily steel
ard other metals, pants ard sdverts, blasing albrasives, ard mactine aml
cutting ails. In addtion, a wide \eriety of chemcak ae used for suface
prepaation ard finishing suchas stvert degeases, acd ard alkaline
clearers, ard cyande am metal beaing plating sdutions. Pollutants ard
waskes gerrated typicaly include VOCspaticulates,wase sdverts, oilsard
resins, metal beaing dudgesand wasewatr, wage pant, wade pant chps
ard sper alrasives. The ngjor shpyard actvities that gererate wasesard
pollutant outputs ae dscussedd@ow ard ae sunmarized n Table 3.

lll. B.1. Surface Preparation

The neterials used amh wases gemprated duting sufaceprepaation depew
on the spedic methods used. The suface pepaation method is chosen
based @ the candition of the netal surface €.9., coated wih pant, rust,
scak, dirt, greaseetc.), thetype d coating to be appled, the ske,shape,ard
location of the suface,and the type d metal. Material inputs used for
prepaing sufacesmclude:alrasive materialssuchas seelshot or grit, gamnet,
ard copperor coal slag; ard cleanng watr, detergerts, ard chemical pant
strippess (e.g., methylere cHoride-based shutions, causic sdutions, ard
sdvers). In the case bhydroblasting, only water ard occasonally rust
inhibitor are required (NSRP, 1996)

Air Emissions

Air emisspons from suiface pepagtion operations incude paticulate
emissions d blasing alrasives, ard pant chps. Particulates enssbns can
also contain toxic metals which are a concern both in the immediate area
surounding the wak ard if they are Hdown off-site or into surounding
suiface wagrs. Particulate enissbons ae typicaly controlled by prepaing
suifaces mdoors when possble a by surounding the wak area with
shrouding fences nade d steel plasic, or fabric. Other air emissions that
could paentially aise duing suface pepagation operations are VOCs ad
hazadousair pollutants (HAPs) alising fromthe use bsdvert clearers, pant
strippess, ard degeagrs.

Residual Wages

The pimary residualwage gemrated is a mixture of pant chips ard used
alrasives. Paint chipscontaining lead @ artifouling agems may be hazadous,
but often in practicethe concertration of toxic canpounds sreduced dued
the preserge d consderade anounts o sper blasing medium Theresuting
mixed wase nmay be nonhazadous (Kura, 1996) Waste dudge caotaining
pant chips aml suface cotaninarts may also be generated in the case b
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hydroblasting or wetalrasive blasing. Blasing alrasives ard paint chips that
callectin tank vesses, shp deckspr drydocks should be thoroughy cleared
upard calleciedatfter work is completed or before the diydock is floodedor
submerged. Particular attention should be paid to the clearup o pant chips
containing the antifouling tributyl-tin (TBT) compounds which have been
shown to be highly toxic to oysters ard other marine life (Lewy, 1996)

Waskewater

Significart quarities o wasewater canbe generated when cleanng shp
caigotanks, ballasttanks, ard hilges pror to sufface pepaationand panting.
Suchwasewatrisoften contanmnated wihcleanng sdverts, ard ail ard fuel
from bilges ad cago tanks. Wastewatkr contamnated wih pant chipsard
suiface cotamnarts is generated when hydroblasting ard wet alrasive
blading methodsare ugd EPA, 1991)

lll. B.2. Painting

Material inputs for panting are primarily paints and solvents. Solvents are
used m the pants to carry the pgmert ard hinder to the suface,ard for
cleanng the panting equpmert. VOCs anl HAPsfrom panting sdverts are
one d the nost important sourcesof pdlutant outputs for the indudry.
Paints also may contain toxic pigmerts suchas clomium, titanium dioxide,
lead,copper, ard tributyl-tin compounds Water is also used or equpment
cleanng whenwater-based paits are used.

Air Emissions

Painting can produce gynificart emissons d VOCs amn HAPs when the
sdvertsin the pant volatilize as le pant dries. Other sourcesof VOCs aml
HAPs may arise whensdverts are used b cleanpanting equpmert suchas
spray gurs, brushes, containers, ard rags. Sprayed pant that does rot reach
the suface l®ing caated, or overspray, is arother saurce d panting ar
emissions. The solventsin the overspray rapidly volatilize and the remaning
dry pant patticles candrift off-site or into neaby suface wagrs.

Residual Wages

Solid wases assoiated wih panting are believed to be the largestcaegay
of hazadous wage produced m shipyards (Kura, 1996) Typical wages
asseiatedwith panting include Eftover pant, wase pant containers, sperm
equpmert, rags am other materials catamnatedwith pant, spei sdverts,
still bottomsfrom recycled cleaning solvents, and dudgesfrom the simps of
water wash pant spray booths. Wastes associated with antifouling bottom
pants are sometimes collected separately from the typically less toxic topsde
and interior pants. Antifouling pants contain toxic metal or organometallic
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biocides suchas cupous ide, lead «ide, ard tributyl-tin compounds.
(Kura, 1996)

Waskewater

Wastewatr contamnated wih pants ard sdverts may be gererated duiing
equpmert cleanng operations, howewver, water is typically only used m
cleanng waier-based paits. Wastewaer is also gererated when water
curtains (water washspray booths) are used dung panting. Wastewater
from panting water curtains commonly contains organc pdlutants as welas
ceitain metals. The wasewater canbe treaed atthe sairce using filtration,
activated cabon adsarption, or certrifugaton ard then reused mstead @
being discharged EPA, 1995)

lll. B.3. Metal Plating and Surface Fnishing

Material inputs for metal plating ard finishing include e lutions of plating

metals such as chromium, aluminum, brass, bronze, cadmium, copps, iron,

lead,nickel zinc, gold, platinum, ard silver. In addtion, cyaride sdutions,
sdverts, rinse watr, ard rust inhibitors are used.Mary of the wases
gererated from metal plating ard suface fnishing operations are cansidered
hazadous resuking from their toxicity. Thorough descriptions of these
processes ahtheir asseiatedwases ae catained in the Fabricated Metal

Productsindudry SectoMotebook

Air Emissions

Air enmssbns aise from metal mists, fumes, ard gas libbles fom the suface
of the liquid baths and the volatilization of solvents used to clean surfaces
prior to plating or sufface fnishing.

Residual Wages

Sdid wagesinclude watewaertreaiment dudges gill bottoms spent metal
plating solutions, spen cyande sdutions, ard residues fom tank cleanng.
Often, the sdid wase germrated contains significart concertrations of toxic
metals, cyarides,acids, ard akalies.

Waskewater

Wastewakers ae pimarily rinse waers, querch water, ard wase tank
cleanng watr contamnated wih metals, cyandes,acids, alkalies, orgarics,
ard sdverts. Wastewagers ae typicaly either sert off-site for treatment or
dispcsal or are reaked ansite by neutralization ard conventional hydroxide
precpitation prior to discharging ether to aPOTW or suiface wagrs under
anNPDES pemit.
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lll. B.4. Fiberglass Reinforced Construction

Material inputs for fiberglassing operations include fiberglass, mold or
reinforcing meterials (wood ard plasic), resins, sdverts, and curing catlysts.
Unsaturated polyester resins, such as orthophthalic polyester, isophthalic
polyeser, ard hisprenol pdyeser are the nost commonly used esins. Other
resinsincludeepoxies, polyamides and phenolic compounds. Resins typically
are rot hazadous; howewer, the sdvert in which the resin is dissdved nay
be hazadous. Inaddtion, somecatalysts may be hazadous.Calysts include
amines (e.g., diethylenetriamine and triethylenetetramone), anhydrides,
aldetyde caodersaion products, ard Lewis acd cagalysts.

Typical hazadous wases nclude catainers contaminated wih residual
chemicals, washdown wasewaer, spen cleanng sdverts from equpmert
cleanup, scrap solvated resin left over in mix tanks, diluted resin and partially
cured resin. For a detiled desription of fiberglassng operations ard
assaiated wases, refer to EPA’s Pollution Rreventon Gude br the
Fiberglass-Reinforced and @mpogte Pladics Indugry, October1991.

Air Emissions

Orgaric vapors consisting of VOCs ae enitted from freshresin sufaces
during the fabricaion process ad from the use dsdverts for clearup. The
polyeser resins used m gelcoating operations have a syrere catert of

appioximately 35 pecert. Emissbns d styrere andother sdvert VOCs
during graying, mixing, brushing, ard cuiing canbe sgnificart. Inaddtion,

emssons d sdvert vapors anse when acebne arl nmethylere cHoride ae
used D cleanfiber glasing equpmert (Kura, 1996)

Residual Wages

Residual wages generated from fiberglass operations include, gekoat ard
resin overspray, urused esins that have exceededheir steff life, fiberglass
boxes, gekoat drums, wage lverts, ard cleanp rags (Kura, 1996)

l1l. B.5. Machining and Metalworking

Machining ard metal working operations suchas cuting, pressng, boring,
milling, and grinding, typically involve the use of a high speed cutting tool.
Friction atthe cuting edge dthe Hade ceaes leatthat could pemarertly
deform the netal being machined a the cuting tool. Coolarts, suchas
cutting oils ard lube oils are, therefore, suppied to the lkeadhg edge bthe
tool to remove excesive heat(Kura, 1996) Sdvertsare frequenly used b
cleanpaits ard tools ptior to ard ater machning.
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Air Emissions

Fugitive ar emissions aise from the use © sdvers for cleanng ard
degeasng.

Residual Wages

Waste cuting ails, lube oils, ard degeasng sdverts are the nmgjor residual
wadesgererated. Metal shavings and chips are ako gererated. Typicaly
these ag sepaated from coolarts, if necessay, ard recycledalong with scrap
metal (Kura, 1996)

Waskewater

Wastewatkrscontaining cleanng sdvertsard enulsifiedlubricarts, coolarts,
ard cuting oils may produced if paits ae ckared a rinsed wih water. In
addtion, sane modem lubricating ails ard grease a being formulatedwith
limited or no mineral oil content. These lubricants are known as high water
contert fluids. When spen they canresuk in wasewater comprised ¢ a
maximum of 15 pecert mineral oil enrulsified nwater (Water Environmert
Federation, 1994)

lll. B.6. Solvent Cleaning and Degreasing

The type d sdvert usedm paits ard suface ckanng ard degeasing depeds
on the type d contamnarts to be removed, degree d cleanng needed,
propetties d the sufaces o be cleared,ard propetties d the various sdverns
(stability, toxicity, flammability, and cost). Both halogenaed and
nonhalogerated sdverts are used ath mxtures d different sdverts are
common. Typical cleaning ard degeasing sdverts include nineral sprits,
aromatic hydrocamons (e.g., xylenes, toluere, etc.), aliphatic hydrocarons,
ketones, esers, alcohols, glycol ethers, pherols, turpertine, ard various
halogerated solverts (e.g., trichloroethylene, 1,1,1-trichloroethare,
perchloroethylere, efc.).

Air Emissibns
Solvert vapors comprised of VOCs anl HAPs are a synificart pdlutant
output of cleanng ard degeasing operations. Fugitive enissons aise from
vapor degreasers, solvent tanks and containers, solvent stills, solvent soaked
rags, ard residualsdverts on paits ard sufaces.

Residual Wages
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have became contanminated or degriorated due ¢ improper storage @
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handling, solvert residuesard dudgesfrom tank bottoms ard dill bottoms
sdvert contamnated rags am filter catridgesand sdvert contamnated sal
from solvent spills.

Waskewater

Wastewager containing sdverts are germrated whencleanng or rinsing pats
or surfaces,ard when cleanng equpment, tanks, ard process ines wth
water. Wastewater contaninated wih sdvertsisalsogererated whenwater
from diphase pats ckanng operations is replaced.
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Shipbuilding and Repair Industry

Industrial Process Description

Table 3: Material Inputs and Potential Pollutant Outputs
for the Shipbuilding and Repair Industry
Industri al M aterial Resdual
Process I nputs Air Emissions | Wastewater | Wastes
Surface Abrasives (sted Particulates (metal, Wastewater Paint chips
Preparation shot, lead shot, sted | paint, ard albrasives) | contaminated with (patentially
grit, ganet, coppa | and VOCs from paint chips, containing meals
dag, ard coal dag), | solvernt cleanersand | cleaning ard pairt tributyl-tin), spent
detergents, solvent paint grippes. stripping olvents, abrasives, suface
paint srippesand suface contaminarts, ard
cleaners, and contaminarts, ard cargo tank residues.
caudic solutions. oil residues from
bilges ard cargo
tarks.
M etal Plating Pating mdals Metal migs ard Rinse and quench Sludgefrom
and Surface cyanide solutions, fumes, and VOCs wate contaminated | wastewate
Finishin cleaning solverts, from solvents. with meals treatment, goent
9 rinse wate, add cyanides, adds, plating solutions
and caudic alkalies, organics, and cyande
solutions ard rugt and solvents. solutions, bath
inhibitors. cleaning residues.
Painting Paints, solvents, VOCs from pdnt Waste equipment Leftover pairt ard
and wate'. solvents ard cleaning water and | solvents, waste
equipmert cleaning | water wash spray paint and solvent
solvents, ard pant booh sump containers, spent
overspray. watea contaminated | paint booh filters,
with pairts ard and gent
solvents. equipment.
Fiberglass Fiberglass, resin, VOC amissins Little or no Waste fiberglass,
Reinforced solvents, curing released during wastewate gdcoat, resin,
. catalysts, and wood | construction generated. unused resin that
Congruction and plagic operations ard has exceeard its
reinforcing curing (eg., dyrene) shelf life, spent
mateials. and duiing deaning solvents, ard used
with solvents (e.g., containers.
acebne and
methylere cHoride).
Machining Cutting ails, lube VOC amissins from | Wastewater Waste cutting ails,
and Metal ails, ard solvents. the wse d cleaning containing solvents, | lube dils, ard meal
. and degreasing enulsified chips arnd shavings
Working solvents. lubricating ard
cutting ails ard
coolants.
Sources: Kura, Bhaskar, Typical Wage Sreamsin a Shpbuilding Facility, and U.S. EPA, Office of Research
and Development, Guidesto Pollution Prevention,The Maiine Maintenance and Repdindugry.
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lll. C. Management of Chemicals in Wagestream

The Pdlution Prevertion Act of 1990 PPA requires fadlities to report
information aout the management of Toxics Release Inventory (TRI)
chemicals in waste and efforts made to diminate or reduce those quantities.
These da have beencdlected amualy in Secion 8 of the TRI reporting
Form R beginning with the 1991reporting year. The dad summarized lelow
cover the years 19931996 anl ismeart to provide a lasic urderstanding of
the quantities of waste handled by the indudry, the methods typically used to
manage this wase, ard recert trerds n these methods. TRI wase
managenent data canbe used © asess trerds in source reducion within
individud indudries and facilities, and for specific TRI chemicals. This
information could then be used asa ol in idertifying oppartunities for
pollution prevertion compliance asstarce acivities.

While the quatities reported or 1994 ad 1995 ae estimates of quartities
already managed, the quantities listed by facilities for 1996 ad 1997 ae
projections only. The PPA requires these projections to encourage facilit ies
to considerfuture wase gemration ard saircereducton of those quatities
as wel as novement up the waste managenent hierarchy. Future-year
estimates are not commitmentsthat facilit iesreporting under TRI arerequired
to meet

Table 4 shows tha the TRI reporting shipyards managed about sx million

poundsof producion related wages (total quartity of TRI chemcak in the

waste from routine pioducton operations in courmn B) in 1995. From the

yearly data presented in column B, the total quantities of produdion related

TRI wadesincreagd letween1994ard 1995. Thisis likely in pat becaus

the rumber of chemricak an the TRI list neatty doubled betweenthose yeass.

Production related wagdes were projected b deceag letween 1996 and
1997.

Values n cdumn C ae intended b reveal the pecertage d producton
related wases tat are ether trarsferred off-site or released @ the
environmernt. Cdumn C is caktulated by dividing the total TRI trarsfersard
releases reported n Sectons 5 and 6 d the TRI Form R) by the total
quartity of producion-related wage (reported n Secton 8). Sincethe TRI
releasesrd trarsfersfrom Secions5 ard 6 d the TRI Form R should al be
accaurted for in Secion 8 of Form R, the pecertages sbwn in cdumn C
should always be less than 100 pecert. For the dhiphuilding ard repar
indudry, the TRI data shows that erroneousreporting in Form R by anumber
of shipyardsin both 1994 ad 1995 las undemined the dat resulting in
unusudly high values in Column C.
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If it is assumed that the pioportions of producton related wages managed
onsite ard off-site usng the methods slown in codurmns D-1 were reported
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Shipbuilding and Repair Industry

Industrial Process Description

correcty, thedatawould indicate that alout 60 pecert of the TRI wasesare
managedoff-site throughrecycling, erergy recovery, or treaiment (columns
G, H, ard |, respecively) in 1995.0nly alout one pecert of the waseswere
managed on-site. The remaning portion of TRI chemical wastes (about 44
percert), slownin codumn J,werereleasedo the ervironmert throughdirect
dischargesto air, land, water, ard urderground injecion, or wasdisposedoff-

site.

Table 4: Source Reduction and Recyclng Activity for
Shipyards (SIC 3731) asRepated within TRI
A B C J
Quartity of On-Site Off-Site
Produdion- % Releasd
Related | % Released D E F G H I and
Waste and Disposed®
Year | (10°lbs)* | Trangferred %  |% Energy % % Energy Off-site
Recycled| Recovery | % Treatad | Recycled| Recovery | % Treated
1994 532 113% 1.1% 0.0% 0.7% 36.1% 126% 3.6% 46%
1995 6.45 100% 0.5% 0.0% 0.7% 457% 112% 2.2% 44%
1996 5.62 0.7% 0.0% 0.7% 401% 113% 3.1% 44%
1997 5.59 0.8% 0.0% 0.7% 406% 11.1% 3.1% 44%
Source: 1995 ToxicsReleas Inventoy Databa®.
& Within this indugry sector, non-produdion related waste <1% of produdion related wastesfor 1995.
® Total TRI tranders and eleagsasreparted in Setion 5 and 6 bFam R asa pecentage of produdion related wastes
¢ Percentage of produdion related waste released to the environment and transferred off-site for disposal.
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Page 42 inentionally left blank.
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Shipbuilding and Repair Industry Chemical Releases and Tranders

IV. CHEMICAL RELEAS E AND TRANSFER PROFILE

This section is designed to provide background information on the pollutant
releases that are reported ty this industy. The lest saurce d comparative
pollutant releasanformation is the Toxic Rekase hventory (TRI). Pursuart
to the Emergency Planning and Community Right-to-Know Act, TRI includes
self-reported facility release and transfer data for over 600 bxic chemicak.
Facilities within SIC Codes 20 through 39 (manufacturing indudries) tha
have more than 10 enployees,ard that are alove weight-based eporting
threstolds are required to report TRI on-site releases ah off-site trarsfers.
The information presemed within the secbr notebooks is delived from the
most recertly available (1995) TRI reporting year (which includesover 600
chemicak), and focuses pmarily on the an-site releases eported by each
secbr. BecausdRI requires consistent reporting regardless d secbr, it is
anexcelent tool for drawing camparisons acoss ndusties. TRI datprovide
the type,anount ard media recepor of eachchemicalreleasedr trarsferred.

Although this sector notebook does rot presem historical information
regarding TRI chemcalrelease®vertime, please ote that in gereral, toxic
chenical releagshave beendeclning. Infact accading to the 1995 Dxic
Relkase mventory Public Data Rekase,reported asite releases b toxic
chemicals to the environment decreased by 5 percent (854 million pounds)
between1994 ad 1995(not including chremcakadded ad removed fromthe
TRI chemical list during this peiod). Reported ileags dropped ly 46
percert between1988 and 1995. Reported rarsfers of TRI chemicakto off-
site locations increased by 0.4 pacent (11.6 million pounds) between 1994
ard 1995. More detiled information canbe obtained fom EPA's annual
Toxics Retase mventory Public Data Rekase bok (which is available
through the BPCRA Hotline at800-535-0202), or directly from the Toxic
Relea® Inventory Systemdaitbase (for user suppat cal 202260-1531)

Wherever possble, the secbr notebooks presem TRI dai@ as he pimary
indicaor of chemical release wihin eachindustial category. TRI dat
provide he type, anount ard media recepor of eachchemcal released o
trarsferred. Whenother saurces @ padlutant release dathave beenobtained,
these da have beenincluded b augnert the TRI information.

TRI Data Limitations

Certain limitations exist regarding TRl daa. Release and transfer reporting
are limited to the approximately 600 clericak onthe TRI list. Therefore, a
large portion of the emissions from indudrial facilities are not captured by
TRI. Within sane sectors, (e.g. dry cleanng, printing ard trarspatation
equipment cleaning) the mgority of facilities are not subject to TRI reporting
becauselieyarenot considered nanufacturing industies, or becausehieyare
below TRI reporting thresholds For these sectors, release information from
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other sourceshasbeenincludel. In addition, many facilit ies report more than
one SC cade kflecing the nultiple operations caried ait onsite. Therefore,
reported releases ah trarsfers may or may not al be asseiated wih the
indudrial operations described in this notebook.

The readerstould ako be awaee that TRI "pounds eleased” dat presemed
within the rotebooks is not equivalent to a "risk” ranking for eachindusty.
Weighting eachpound of release equbl does rot factor in the relative
toxicity of eachchenical that is released. The Agerty is in the process of
deweloping anappoachto assgn toxicological weightings © eachchenical
released sothat one candifferentiate between pdlutants with significart
differencesin toxicity. Asapreliminaryindicator of the environmental impact
of the industy's nmost commonly released chmicalks, the rotebook briefly
summarizesthe toxicological propetties d the top five chermicak (by weight)
reported ty eachindusty.

Definitions Assocated With Section IV Data Tables
General Definitions

SIC Code -- the Sardad Industia Classiicaton (SIC) is a shtistical
classficaton stardard used ér al estblishmert-based Federa ecaomic
statistics. The SIC codes facilit ate comparisons between facilit y and indugry
data.

TRI Facilities-- are manufacturing fecilit ies that have 10 or more full-time
enployees ad are alwmve esablished cremical throughput thresholds.
Manufacturing facilities are ddined as facilities in Standard Indugrial
Classification primary codes 20-39. Facilities must submit estimates for dl
chemcak that are on the EPA's defned list ard are almve throughput
thresholds

Data Table Coumn Heading Defnitions

The following definitions are based upa sardard defnitions developed ly
EPA’sToxic Releasdnventory Program. The caegaies kelow represemthe
possble pdlutant destnations that canbe reported.

RELEASES - are an on-site dsclerge d a toxic clemical to the
ervironmert. This includes enssons to the ar, discherges b bodies d
water, releases a the facility to land, as well as contained disposal into
underground injecion wels.
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Releaesto Air (Point and Fugitive Air Emissions) -- Include dl ar
emissions from indudry activity. Point emissions occur through confined air
streans as dbund in stacks, vents, duds, or pipes. Fugitive enmssbns include
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equpmert leaks,evapaative losses ifom suface mpoundments ard splls,
and releases from building ventilation systems.

Releases 6 Water (Surface Water Discharges)-- ercompass an releases
going drecty to streans, rivers, lakes, ocears, or other bodies d water.
Relkases dueotrunoff, including siorm water runoff, are ako reportade to
TRI.

Releasesto Land -- occur within the boundaries of the reporting facilit y.
Releases to land incdude disposal of toxic chemicals in landfills, land
treament/applicaionfarming, suface mpoundments,ard other land dispcsal
methods (such as Soills, leaks, or waste piles).

Underground Injection -- is a cottained release bafluid into a sulsurface
well for the pupose d wase dspcsal. Wastes caitaining TRI chemricak are
injecedinto either Classl wels or Class V wdbk. Class Iwels are useda
inject liqguid hazadous wases o dispcse d industia ard municipal
wasewaers keneah the lowemost underground saurce d drinking water.
Class V wdk are gemrally used o inject non-hazadous fuid into or atove
anundemground source d drinking watr. TRI reporting doesnot currently
distinguish betwveenthese wo types d wels, athoughthere ae important
differences n ervironmertal impactbetweenthese o methods d injection.

TRANSFERS -- is atransfer of toxic chemicalsin wastes to afacilit y that
is geographically or physically separate from the facilit y reporting under TRI.
Chemicals reported to TRI astransferred are sent to off- site facilit ies for the
purpose d recycling, erergy recovery, treament, or dispasal. The quanities
reported represemn a novenent of the cremical away from the reporting
facility. Except for off- site transfers for disposal, the reported quantities do
not necessaly represen ertry of the chemicalinto the ervironmert.

Transfers to POTW s-- are wasewaer trarsferred throughpipes @ sewes
to apulicly owned treatments works (POTW). Treatment or removal of a
chemical from the wasewatr depewl on the reture of the cremcal as well
as he treamment methods pesen atthe POTW. Not al TRI chemcak can
be treatd a removed by aPOTW. Some chemicak, suchas netals, may be
removed, but are not destroyed and may be disposed of in landfills or
discharged b receving wagrs.

Transfers to Recycing -- are sent off-gite for the purposes of regenerating
or recovery by a variety of recycling methods, including sdvert recovery,
metals recovery, ard acd regereration. Orce hese ckmicak have been
recycled, they may bereturned to the originating facilit y or sold commaercially.

-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Trandersto Energy Recovey -- are wases canbusted off-site inindustial
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furnacedor erergyrecovery. Treatment of a clenical by incineration is not
considered b be erergy recovery.

Transfers to Treatment -- are wases noved off-site to be treaed trough
a \variety of methods, including neutralizaton, incineration, biological
destuction, or physical sepastion. In sane casesthe clenicak ae ot
degroyed hut prepaed r further wade managenent.

Transfers to Disposal -- are wastes taken to another facility for disposal
gererally as a élease ¢ land or as annjection underground.
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IV.A. EPA Toxic Release Inventory for the Shipbuilding and Repair Industry

This section summarizes TRI daa of shipbuilding and repar facilities
reporting operationsunder SIC code 3731 0fthe 598 &iphuilding ard repar
estblishmerts reported by the 1992 (nsus of Manufacturers, 43 reported
to TRI in 1995.

Accading to the 1995 RI daf, the reporting shipbuilding ard repar
facilit ies released and transferred 39 different TRI chemicals for a total of
approximately 6.5 million pounds of pdlutants during calendar year 1995.
These eleases ahtrarsfers ae daminated ty volatile orgarc canpounds
(VOCs) ard netal-beaing waseswhich makeup 52 percert ard 48 percen,
respecively, of total releases ahtrarsfers.

Tranders of TRI chenicak accaint for 58 pecert of shipbuilding ard repar
facilities' total TRI-reportable chemicals (3.5 millio n pounds) while releases
make up 42 pacent (2.5 million pounds).

Rdeases

Releases @ the ar, water, ard land accainted for 37 pecert (2.4 million
pounds) of shpyard’s total reportade chemicak (see Table 5) Of these
releasesopver 98 pecert are releasedda the ar from fugitive (75 percert) or
point (24 pecert) saurces. VOCs accainted for atout 86 pecert of the
shipbuilding and repar indudry’ sreported TRI releases. Theremander of the
releases were primarily meta-bearing wastes. Xylenes, n-butyl alcohol,
toluere, methyl ethyl ketone, ard methyl isobutyl ketone accaurt for alout 65
percert of the industy’'s reported releases. These ogaric canpounds ae
typicaly found in sdverts which are used etensively by the industy in
thinning paints ard for cleanng ard degeasng metal parts ard equpmert.
Styrene, reported by eight facilities, accaurts for alout 4 pecen of the
industy’s releases. Styrere camprises a sutbantial portion of the resin
mixtures and gdcoat used in fiberglass reinforced construction. Finally,
COpper, zinc-, ard nickekbeaing wasesaccaurt for alout 14 pecert of the
industy’s reported iEleasesTheyare released pmarily as tigitive enmissons
during metal plating operations ard as @erspray in panting operations ard
canalko be released aaufitive dustenmissbons duing basing operations.

Tranders

Off-site trarsfers o TRI chemicak accaint for 63 pecert of shpyard’stotal
TRI reportable chemicals (4.1 million pounds). Over 72 peacent of the
shiphbuilding ard repar industy’s TRI trarsfers ae sem off-site for recycling
followedby about 18 percert sert off-site for erergy recovery (seeTable 6).
Metals accaunted for alout 67 pecert of theindusty's reported rarsfers.
VOCs made up dmost dl of the remander of transferred TRI chemicals.
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About 60 pecert of the netals trarsferred wete recycled, ard amost al of
the remainder were either treated a dispcsed df-site. Copper, zinc, ard
chromiummade up abut 70 pecert of the netals trarsferred off-site. Most
of these ag in the formof scrap metal, metal shavings aml dust sper plating
baths, wagewatr treatment dudges ard in pant chips ard gert blaging
alrasives. About 53 percert of the VOCs trarsferred were ser off-site for
energy recovery with the remander primarily going to off- site recycling and
treatment. Waste solvents containing xylene, n-butyl acohol, methanol,
caibon tetracHoride, ard methyl ethyl ketone make up atost 70 pecert of
the VOCs trarsferred off-site. These wasts wee primarily trarsferred for
erergy recovery.
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Table 5: 1995 TRI Rdeases for Shipbuilding and Repair Fadlities (SIC 3731),
by Number of Facilities Reporting (Releases reported in poundslyear)

# REPORTING FUGITIVE POINT WATER UNDERGROUND LAND TOTAL AVG. RELEASES
CHEMICAL NAME CHEMICAL AIR AIR DISCHARGES INJECTION DISPOSAL RELEASES PER FACILITY
XYLENE (MIXED ISOMERS) 30 853,863 99,379 9,292 0 0 962,534 32,084
N-BUTYL ALCOHOL 15 278,218 60,802 2,691 0 0 341,711 22,781
COPPER COMPOUNDS 8 91,410 0 3,968 0 250 95,628 11,954
STYRENE 8 7,209 87,069 250 0 0 94,528 11,816
ZINC COMPOUNDS 6 75,417 27,278 2,920 0 250 105,865 17,644
ZINC (FUME OR DUST) 5 81,088 0 8,260 0 0 89,348 17,870
CHROMIUM COMPOUNDS 4 631 7,250 256 0 0 8,137 2,034
METHYL ETHYL KETONE 4 77,928 0 0 0 0 77,928 19,482
TOLUENE 4 25,806 30,239 0 0 0 56,045 14,011
PROPYLENE 4 755 250 0 0 0 1,005 251
NICKEL 4 20 0 16 0 0 36 9
COPPER 4 20 0 261 0 0 281 70
NICKEL COMPOUNDS 3 30,592 0 294 0 250 31,136 10,379
METHANOL 3 2,172 13,222 250 0 0 15,644 5,215
1,2,4-TRIMETHYLBENZENE 3 42,399 18,100 0 0 0 60,499 20,166
METHYL ISOBUTYL KETONE 3 55,979 0 0 0 0 55,979 18,660
MANGANESE 3 3,884 0 0 0 0 3,884 1,295
CHROMIUM 3 260 0 10 0 0 270 90
LEAD COMPOUNDS 2 546 0 261 0 250 1,057 529
MANGANESE COMPOUNDS 2 620 0 250 0 250 1,120 560
FREON 113 2 14,672 0 0 0 0 14,672 7,336
ETHYLBENZENE 2 16,993 1,159 0 0 0 18,152 9,076
ETHYLENE GLYCOL 2 256 26 0 0 0 282 141
METHYL TERT-BUTYL ETHER 2 425 99,555 250 0 0 100,230 50,115
BARIUM COMPOUNDS 1 3,600 0 0 0 0 3,600 3,600
CERTAIN GLYCOL ETHERS 1 22,000 5,000 0 0 0 27,000 27,000
BENZENE 1 426 84,999 0 0 0 85,425 85,425
1,1,1-TRICHLOROETHANE 1 67,000 0 0 0 0 67,000 67,000
DICHLOROMETHANE 1 §,400 0 0 0 0 §,400 §,400
DICHLOROTETRAFLUOROETHANE (CFC-114) 1 250 0 0 0 0 250 250
DICYCLOPENTADIENE 1 18 6,072 0 0 0 6,090 6,090
TRICHLOROETHYLENE 1 15,600 0 0 0 0 15,600 15,600
CUMENE 1 7 2,611 0 0 0 2,618 2,618
1,2-DICHLOROETHANE 1 31 2,634 0 0 0 2,665 2,665
ACRYLONITRILE 1 250 5 250 0 0 505 505
N-HEXANE 1 57 11,608 0 0 0 11,665 11,665
2-ETHOXYETHANOL 1 0 12,975 0 0 0 12,975 12,975
CYCLOHEXANE 1 16 3,864 0 0 0 3,880 3,880
LEAD 1 0 0 0 0 0 0 0
43 1,778,818 574,097 29.479 0 1,250 2,383,644 55434

Ansnpu| uredsy pue buip|inqdiys

SlBUeI] pueSsespy [edlweyd
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Table 6: 1995 TRI Trandersfor Shipbuilding and Repair Fadlities (SIC 3731),

by Number of Facilities Reporting (Transfers reported in poundsyear)
#

ENERGY
CHEMICAL NAME REPORTING POTW  DISPOSAL RECYCLING TREATMENT RECOVERY TOTAL AVG TRANSFER
CHEMICAL TRANSFERS TRANSFERS TRANSFERS TRANSFERS TRANSFERS TRANSFERS PER FACILITY

XYLENE (MIXED ISOMERS) 30 250 35 223,254 14,020 407,986 645,545 21,518
N-BUTYL ALCOHOL 15 250 255 24,500 3,620 116,929 145,554 9,704
COPPER COMPOUNDS 8 1,525 3,878 647,200 44,700 . 697,303 87,163
STYRENE 8 0 2,835 118,127 2,420 30,837 154,219 19,277
ZINC COMPOUNDS 6 1,950 2,828 . 36,028 . 40,806 6,801
ZINC (FUME OR DUST) 5 14 229,950 12,240 28,382 1,837 272,423 54,485
CHROMIUM COMPOUNDS 4 261 250 647,200 2,650 . 650,361 162,590
METHYL ETHYL KETONE 4 0 . . . 45,705 45,705 11,426
TOLUENE 4 0 15 . 20 15,745 15,780 3,045
PROPYLENE 4 0 . . . . 0 0
NICKEL 4 5 2,286 232,848 . . 235,139 58,785
COPPER 4 5 3,678 251,005 . . 254,688 63,672
NICKEL COMPOUNDS 3 251 . . 7,000 . 7,251 2,417
METHANOL 3 0 5 73,286 20 2,045 75,356 25,119
1,2,4- TRIMETHYLBENZENE 3 0 . . . 33,883 33,883 11,204
METHYL ISOBUTYL KETONE 3 0 . 3,615 3,615 1,205
MANGANESE 3 0 . 431,480 . . 431,480 143,827
CHROMIUM 3 5 1,000 126,008 . . 127,013 42,338
LEAD COMPOUNDS 2 251 900 1,064 3,244 . 5,459 2,730
MANGANESE COMPOUNDS 2 0 . . . . 0 0
FREON 113 2 0 . 55,438 . . 55,438 27,719
ETHYLBENZENE 2 0 15 . 20 7214 7,249 3,625
ETHYLENE GLYCOL 2 250 5 . 20 . 275 138
METHYL TERT-BUTYL ETHER 2 0 15 32,736 20 . 32,771 16,386
BARIUM COMPOUNDS 1 0 . . 100 . 100 100
CERTAIN GLYCOL ETHERS 1 0 . . . 22,000 22,000 22,000
BENZENE 1 0 15 . 20 . 35 35
1,1,1- TRICHLOROETHANE 1 250 . 250 250
DICHLOROMETHANE 1 0 21,500 21,500 21,500
DICHLOROTETRAFLUOROETHANE (CFC-114) 1 0 . . . . 0 0
DICYCLOPENTADIENE 1 0 15 . 20 . 35 35
TRICHLOROETHYLENE 1 250 . 1,200 250 . 1,700 1,700
CUMENE 1 0 5 . 20 25 25
1,2-DICHLOROETHANE 1 0 5 . 20 . 25 25
ACRYLONITRILE 1 0 . 69,716 . . 69,716 69,716
N-HEXANE 1 0 15 . 20 . 35 35
2 ETHOXYETHANOL 1 0 . 200 200 200
CYCLOHEXANE 1 0 5 . 20 . 25 25
LEAD 1 0 250 . . . 250 250
43 5.517 248,260 2.047.302 142,634 709,496 4,053,209 9426(
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Shipbuilding and Repair Industry

Chemical Releases and Tranders

The TRI daabase contains a detalled compilation of self-reported, facilit y-
specific chemical releases. Thetop reporting fecilit iesfor the shipbuilding and
repar indudry arelisted below in Tables 7 and 8. Facilit iesthat have reported
only the pimary SIC codescovered underthis notebook appearon Table 7.
Table 8 contains additional facilit iesthat havereportedthe SIC codes covered
within this notebook, or SIC codes covered within this notebook and ore or
more SIC codesthat are not withinthe scqoe d this notebook. Therefore, the
second list may includefacilit iesthat condud mutiple operations-- somethat
are urder the scge d this notebook, ard same that are rot. Currently, the
facility-level data do not alow pdlutant releases to be broken apart by

indudrial process.

Table 7:Top 10 TRI Releasng Shipbuilding and Repair Fadlities Reporting
Only SIC 37311
Total TRI Releases
Rank Facility in Pounds

1 Newport News Shphuilding - Newport News, VA 309000
2 Atlantic Marine Inc. - Maobile, AL 268670
3 Patze Shipyard Inc. - Hougon, TX 268442
4 Norshipco - Norfalk, VA 229000
5 Bethlehem Steel Carp.-Port Arthur, TX 133020
6 Cagade General, Inc. - Portland, OR 116929
7 Trinity Indugries-Gulfport, MS 90983
8 Todd Pacific Shipyards - Seattle, WA 85,081
9 Avondde Indudries Inc. - Avondde, LA 84650
10 Jeffboat - Jeffersonville, IN 82,108

Source: US ToxicsReleas Inventoly Databa®, 1995.

! Being included on this list does not mean that the release is associated with non-compliance with environmental

laws.
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Table 8: Top 10 TRI Releasng FacilitiesReporting Only SIC 3731
or SIC 3731 and Oher SIC codes’
SIC Codes Total TRI Releases
Rank Reportedin TRI | Facility in Pounds

1 3731,3441,3443 | Ingalls Shipbuilding Inc.-Pasagoula, MS 723560
2 3731 Newport News Shipbuilding - Newport News, VA 309000
3 3731 Atlantic Marine Inc. - Mobile, AL 268670
4 3731 Platze Shipyard Inc. - Hougon, TX 268442
5 3731 Norshipoo - Norfolk, VA 229000
6 3731 Bethlehem Steel Carp.-Port Arthur, TX 133020
7 3731 CagadeGeneral, Inc. - Portland, OR 116929
8 3731 Trinity Indugries-Gulfport, MS 90,983
9 3731 Todd Racific Shipyards- Seattle WA 85,081
10 3731 Avondde Indudries Inc. - Avondde, LA 84,650

Source: US ToxicsReleas Inventoly Databa®, 1995.

IV.B. Summary of Selected Chemicals Rekased

The following is a synopss of current scientific toxicity and fete information
for the top chemicals (by weight) that facilit ies within this sector self- reported
asreleagd D the ervironment based upm 1995 TRI daa. Becaue this
sectionisbased upm self-reportedreleag datg, it doesnot atempt to provide
information on managenent practces emloyed ty the secbr to reducethe
release bthesechenicak. Information regarding pdlutant release educion
overtime may be awvailable from EPA’s TRI ard 33/50 pograms, or directly
from the industial trade assoations that are listed in Section IX of this
document. Since these desaptions are cusory, please cosult the sairces
referenced lelow for a nore detiled desciption of both the cremcak
descibed in this secton, ard the clemcakthatappeaon the full list of TRI

chemicak appeang in Secion IV.A.

The lrief desciptions provided below were taken from the Hazadous
Substances Da&a Bark (HSDB) ard the Integrated Rgk Information System
(IRIS). The dscussins o toxicity desribe the range d possble adwerse
heath effects that have been found to be assaiated wth exposure to these
chemicak. These aderse efects may or may not occuratthe levelsreleased
to the ewvironmert. Individuak interested n a nore detailed picture o the
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2 Being included on this list does not mean that the releae is asociated with non-compliance with enviromental
laws.
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chemical concertrations assaiated wih these aderse efects stould cansult
a toxicologist or the toxicity literature for the clemcal to obtain more
information. The effects listed below must be taken in context of these
exposure assumtions that are nore fully explained within the full chenical
profiles in HSDB. For more information on TOXNET?® , contact the
TOXNET help line at1-800-231-3766.

Xylenes (Mixed komers) (CAS: 133020-7)

Sources. Xylenes ae used etensively as ckaring sdverts ard in thinning
pants.

Toxicity. Xylenes are rapidly alsorbed nto the body after inhalation,
ingestion, or skin contact. Short-term exposure of humansto high levels of
xylene cancauserritation of the skn, eyes, nose, and throat, difficulty in
breating, impared lung function, impared memory, ard passble clrarges n
the liver ard kidneys. Both slort- and long-term exposure to high
concertrations cancauseesffects suchas leadacks,dizziness,confusion, ard
lack d musck coordination. Reacions of xylene (see enironmertal fate) in
the amosplere contribute to the formation of ozone in the lower atmosptere.
Ozone can affect the respratory system espeally in sersitive individuab
suchas agtma or alergy suferers.

Carcinogenicity. Thereiscumrently no eviderce b suggesthatthischemcal
is carcinogeric.

Environmental Fate. A portion of releases to land and water will quickly
evaporate, dthoughsomedegradation by microorganismswill o ccur. Xylenes
are noderately mobile in sals ard may leachinto groundwater, where they
may persist for several years. Xylenes are volatile organic chemicals. As
such, xylene in the lower amosphere will react with other atmospleric
componerts, contributing to the formation of ground-level ozone ard other
air pdlutants.

3 TOXNET isa @mputer system run by the National Library of Medicine that includes a rumber of toxicological
datalases maraged by EPA, National Cancer Institute, and the National Institute for Occupatianal Safety and
Health. For mare informatian on TOXNET, contad the TOXNET help line at 800-231-3766Datalases includel
in TOXNET are: CCRS (Chemical Carcinogenesis Research Information System), DART (Developmental ard
Reprodudive Toxicity Datatase), DBIR (Directory of Biotechnology Information Resources), EMICBACK
(Environmental Mutagen Information Center Backfile), GENE-TOX (Genetic Toxicology), HSDB (Hazadous
Substances Data Bank), IRIS (Integrated Risk Information System), RTECS (Registry of Toxic Effects of Chemical
Substances), ard TR (Toxic Chemical Release Inventory). HSDB contains chemical-specific informatian on
marufaduring ard use, chemical ard physical properties, safety and handling, toxicity and biomedical dfects,
phamaal ogy, environmental fateand exposure paential, exposure sandards ard regulations, manitoring ard
analysis mehods ard adlitional references.
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Zinc and Zinc @mpoundgCAS: 744066-6; 20-19-9)

Sources. To protect metal from oxidizing, it is often coated with a materia
that will protect it from maisture and ar. In the gavanizing process, sedl is
coated wih zinc.

Toxicity. Zinc is a rutritional traceelenert; toxicity from ingeston is low.
Severe exposure to zinc might give rise to gastritis with vomiting dueto
swallowing o zinc dugs. Short-term exposure to very high levels of zinc is
linkedto lethargy, dizziness,nauseafever, diarrhea,ard reversible parcreaic
and neurological damage. Long-term zinc poisoning causes irritability,
muscular giffness and pan, loss of appeite, ard nausea.

Zinc chloride fumes cause injury to mucous membranes and to the skin.
Ingedion of soluble zinc salts may cau® nausea,vomiting, ard puiging.

Carcinogenicity. Thereiscurmently no eMderce b suggesthatthischemcal
is carcinogeric.

Environmental Fate. Significant zinc contamination of soil is only seen in

the vicinity of indudrial point sources. Zinc is arelatively stable soft meaal,
thoughburns in ar. Zinc bioconcertrates n aquaic orgarnsns.

n-Butanol (-Butyl Alcohol) (CAS: 71-36-3)

Sources. n-Butanal is used extensvely for thinning pants and equipment
cleanng.

Toxicity. Short-term exposure usualy results in depession of the certral
nervous system, hypotengon, nausea, vomiting, and diarrhea. Butanols may
cause gaspintestinal hemorrhaging. Eye cantact may cause brning ard
blurred vision. Hypotenson and cardiac arrhythmias may occur. Inhding n-
butanol may causeulmonary edena. Headach, dizziness,ard giddinessmay
occur.  Liver injury may occur hut is probably rare. Dermatitis and
hypoglycema may resuk from exposute to thischenical Chronic exposure
may result in dry, cracked skin, and eye inflammaion. Workers have
exhibited systemic effects of the audiory nerve as wdlas \estibular injury.

Carcinogenicity. There ae curently no long-temm studies n humans or
anmalsto sugges thatthis chemcalis carcinogenc. Based onthiseviderce,
U.S. EPA has indicatedthat this chemcalcamot be classiied as¢ its human
carcinogenicity. There is same evderce d chromosomal amormalities in
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short-term tests in bactena ard hamster cels, which may sugges potential
carcinogericity.

Environmental Fate. This chemcal may volatilize fom soil surface. In
addition, the chemical may biodegrade from the soil, ard leach to
groundwater. n-Butanol released @ water is expeced D biodegiede am
volatilize fomthewater suface ardisnot expeced D bioconcertrate infish
People are exmsed primarily from contact with products containing n-
butanal.

Copperand @pperCompoundgCAS: 744050-8)

Sources. Copperard coppercompounds ae canmonly used asibcides n
arti-fouling paints. Many ship pats requiring arti-corrosive characteristics
(e.g., piping) are fabricated a plated wih copperard cgoperaloys.

Toxicity. Metallic coppe probably haslittle or no toxicity, dthoughcoppe
sats ae nore toxic. Inhalation of copper oxide umes am dusthas keen
shown to cause metal fume fever, irritation of the upperrespiratory tract,
nauseasreezng, coughing, chills, aching muscles, gastric pan, and diarrhea.
Howewer, the respratory symptoms may be due b a ron-speciic reacton to
the inhaled dug as a foreign body in the lung, and the gastrointestinal
symptomsmay be attributed to the conversion of coppe to coppe saltsin the
body.

It is unclear whether long-term coppe poisoning exists in humans Some
have related cettain certral nervous syptemdisarders, such asgiddiness,loss
of appeite, excesive perspiration, ard drowsiness to copper poisoning.
Long-term exposure to copper may also caug har, skin, ard teeh
discdoration, appaently without other adwerse efects.

People at specal risk from exposure to copperinclude hose with impared
pulmonary function, espeally those with obstructive arway diseasessince
the lreating of copper fumes might cause excebation of pre-existing
symptons dueto its irritant properties.

Ecologicaly, copperis a race etnert essetial to many plarts and anmals.
However, high levels of coppe in soil can be directly toxic to certain soil
microorganismsand candisruptimportant microbial processesisal, sichas
nitrogenard phosphorus cycling.

Carcinogenicity. There iscurently no eviderceto suggesthatthischemcal
is carcinogeric.
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Chemical Releases and Tranders

Syrene(CAS:

metal in soils and soil sediment in surfacewater. There is no evidence that
biotransformation processes d&e a sgnficart beaing on the fate ard
transport of coppe in water.

100425)
Sources. Styrere s a ngjor constituert of fiberglass esins ard getoats.

Toxicity. Short-term exposure may causerritation to eyes,lungs, stomach
ard skin. Problems may occur in the cenrral nervous sytemas a esulk of
selious exosure ard may alsooccurin the perpheral nervous syptem Short-
term exposure from inhalation is commonly assaiated with “styrene
sickness”, which includesvomiting, loss of appeite, ard a dunkenfeeing.
Short-term exposure alsoirritates the respratory tract, ard isasseiated wih
astmaard pulmonary edena.

Long-temm exposure in those warking with styrere has keenassaiated with
impaired nervous system functions including memory, learning, and motor
skills and impeired psychiatric functioning. Styrene may aso cause gene
mutations ard birth defects. Styrere has beenstown to causeiver danage.

Carcinogenicity. The International Agercy for Researh on Carcer notes
thateviderce d carcinogericity in expetimental anmalsindicates hat styrere
is a possible carcinogen in humans However, U.S. EPA is currently
reviewing the evdene for carcinogericity of styrere, ard may arive at a
different decision.

Environmental Fate and Potential for Human Exposure. If styrere is
released to air, it will quickly react with hydroxyl radicals and ozone. At
night, air concentrations of styrene will degrade by reactng with nitrate
radicak. Styrere releaseda water volatilizes ad biodegdes,but doesnot
hydrolyze. In soil, styrene biodegrades and is fairly immobile in soil. Styrene
has beenfound in drinking water, but not in 945 goundwater suppies. The
chemicalhasbeenfound inindudria effluertsard in air surrounding indudrial
saurces ad in urban areas. The clemcal has beenfound in same food
packagedn pdystyrere catainers.
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IV.C. Other Data Sources

The toxic chemicalrelease datobtained fom TRI capures anly alout seven
percent of the facilit ies in the shipbuilding and repar indugry. However, it
alows for a camparison acioss yeas ar industy secbrs. Reported
chemicals are limited to the approximately 600 TRI chenicak. A large
portion of the emissions from shipbuilding and repair facilit ies, therefore, are
not capured by TRI. The BPA Office d Air Qualty Plaming ard Stardards
has compiled air pdlutant emission factors for deermining the tota air
emissions d priority pdlutants (e.g., total hydrocarbons, SOx, NOx, CO,
paticulates, etc.) from many shipbuilding and repar sources.

The Aerometric Information Retieval System(AIRS) contains a wide range
of information related to gationary sources of air padlution, including the
emissions of a numkber of air palutants which may be of concern within a
paticular industy. With the exepion of volatile organc campounds
(VOCs), there slittle overap with the TRI chemicalreportedalove. Table
9 sunmarizes annual releases ffom the industies for which a Sector
Notebook Profile was prepared) of carbon monoxide (CO), nitrogen dioxide
(NO,), paticulate matter of 10 migons or less (PM10), total particulate
mater (PT), sulfur dioxide (SO,), and volatile organic compounds (V OCs).
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Source: U.S EPA Office of Air and Radiation, AIRS Database, 1997.

Table 9: Air Pollutant Releases (tong/year)
Industry Sector CO NO, PM,, PT SO, VOC
Metal Mining 4,670 39,849 63,541 173,564 17,690 915
Nonmeal Mining 25,922 22,881 40,199 128,661 18,000 4,002
Lumbe and Wood 122,061 38,042 20,456 64,650 9,401 55,98
Produdion
Fumiture and Fxtures 2,754 1,872 2,502 4,827 1,538 67,604
Pulp and Paper 566,883 358,675 35,0300 111,210 493,313 127,80”
Printing 8,755 3,542 405 1,198 1,684 103,012H
F Inorganic Chemicals 153,294 106,522 6,703 34,664 194,153 65,42"
Organic Chemicals 112,410 187,400 14,596 16,053 176,115 180,35("
z Petroleum Refining 734,630 355,852 27,497 36,141] 619,779 313,98]H
m Rubbe and Misc. Hastics 2,200 9,955 2,618 5,182 21,720 132,94*]
z Stong, Clay and Concrete 105,059 340,639 192,962 662,233 308,534 34,33"
: Iron and Sed 1,386,461 153,607 83,938 87,939 232,347 83,882"
u Nonferrous Metals 214,243 31,136 10,403 24,654 253,538 11,052"
o Fabricated Metals 4,925 11,104 1,019 2,790 3,169 86,472”
n Electronics and Computes 356 1,501 224 385 741 4,866“
Motor Vehicles, Bodies, 15,109 27,355 1,048 3,699 20,378 96,332lI
m Parts ard Accessaies
> Dry Cleaning 102 184 3 27 155 7,441
= Ground Trangportation 128,625 550,551 2,569 5,489 8,417 104,821
: Metal Casting 116,538 11,911 10,995 20,973 6,513 19,03]
U Pharmaceuticals 6,586 19,088 1,576 4,425 21,311 37,214
m Plastic Resinsand 16,388 41,771 2,218 7,546 67,546 74,131
Manmade Fibers
< Textiles 8,177 34,523 2,028 9,479 43,050 27,76£
{ Power Generation 366,208 5,986,754 140,760 464,542 13,827,511 57,384"
n Shipbuilding and Repair 105 862 638 943 3,051 3,96*'
L
7))
=
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IV.D. Comparison of Toxic Release Inventory Between Sdected Industries

The following information is presemed as a coparison of pdlutant release
ard trarsfer data actoss ndustial caegaies. It is provided b give a gemral

serse as o the relative scaé o TRI releases ahtrarsfers within eachsecor

profiled urderthis project Please ote thatthefollowing figure arl table do
not contain releases ard trarsfers for industial caegaies that are rot

included n this project ard thus camot be used © draw caclusons

regarding the total release ath transfer anounts that are reported b TRI.

Similar information is available within the annud TRI Public Data Release

Book

Figure 10 sagraphcalrepresriation of a simmary of the 1995 RI datfor
the shipbuilding ard repar indugry ard the ather sectors profiled in separate
notebooks. The kar graphpresens the total TRI releasesard tota trarsfers
ontheverticalaxs. The gaphis based a the datistownin Table10ardis
meant to facilit ate comparisons between the relative amounts of releases,
transfers, and releases pe facilit y both within and between these sectors. The
reader should note, however, that differences in the proportion of facilities
capured by TRI exst betweenindusty secbrs. This canbe a facior of poor
SIC maching and relative differences in the number of facilit ies reporting to
TRI from the various sectors. In the case bthe shphuilding ard repar
indugry, the 1995 RI datpreserted here covers43 fadlit ies. These facilit ies
listed SIC 3731 Ghipbuilding ard Repar) asprimary SIC codes
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Figure 6: Summary of TRI Releases ad Transfers by Industry
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: SIC Range | Industry Sector SIC Range | Industry Sector SIC Range I ndustry Sector
n 22 Textiles 2833,2834 | Phamaceuticals 333,334 Nonferrous Metals
m 24 Lumber and Wood Poducts 28612869 | Organic Chem. Mfg. 34 Fabricated Metals

25 Furniture ard Fixtures 2911 Petroleum Refining 36 Electronic Equip. ard Camp.

26112631 | Pulp ard Paper 30 Rulber ard Misc. Plagics 371 Motor Vehicles, Bodies,
m Parts, and Accessdes

27112789 | Printing 32 Stone, Clay, ard Concrete 3731 Shipbuilding and Repair

’ 28122819 | Inorganic Chemical 331 Iron and Seel
Manufacturing
2821, Plagtic Resinsand Manmade | 332,336 Metal Casting
2823.2824 | Fibas
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Table 10: Toxics Release Inventory Data for Sdected Industries

Source: US EFA ToxicsReleas Inventoy Databa®, 1995.

TRI Rdeass TRI Transfers

Industry Sector SIC #TRI Total Ave. Total Ave. Trans. || Total Releases|| Average Retases +

Range Facilities Releases | Releasesper || Transfers | per Facility +Transfers || Transfers per Fadility

(million Ibs.)| Facility (million Ibs.)| (pounds) (million Ibs.) (pounds)
(pounds)

Textiles 22 339 178 53000 70 21000 248 74000
Lumber ard Wood Roducts 24 397 30.0 76,000 41 10,000 34.1 86,000
Furniture and Fixtures 25 336 376 112000 99 29000 475 141000
Pub and Paper 26112631 305 2326 763000l 565 185000 2891 948000
Printing 27112789 262 339 129000 104 40000 443 169000
Inorganic Chem. Mfg. 28122819 413 607 468000l 217 191000 4385 659000
Plastc Resins ard Manmade 28212823," 410" 641 156000" 1924 469000" 2565 625000"
Fibers 2824
Pharmaceticals 2833,2834 200 299 150000 1472 736000 1771 886000
Organic Chemical Mfg. 28612869 402 1483 598000l 2086 631000 9468 1,229000]
Peroleum Refining 2911 180f| 738 410000l 292 162000 1030 572000
Rubber and Misc. Plastics 30 1,947 1431 73000 1026 53000 2457 126000
Stone, Clay, and Cancrete 32 623 439 70000 318 51000 757 121000
Iron and Stes! 331 423 907 214000l 5139]  1,215000] 6046 1,429000]
Metal Casting 332,336 654 360 55000 739 113000 1099 168000
Nonferrous Metals 333,334 282 2017 715000(| 164 582000 3657 1,297000
Febricated Metals 34 2676 835 31,000 3505 131000 4340 162000
Electronics and Computers 36 407 43 11,000 688 169000 731 180000
Motor Vehicles, Bodes, 371 754" 793 105000" 194 257000" 2733 362000"
Parts, ard Accessogs
Shipbuilding and Repair 3731 43 24 55000|] 4.1 94000 65 149000]|
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V. POLLUTIO N PREVENTION OPPORTUNITIES

The best way to reduce pdlution is to prevent it in the first place. Some
comparnies have creaively implemented pdlution prevertion tecmiquesthat
improve efficiency and increase profits while a the same time minimizing
environmental impacts. This can be done in many ways such as reduang
material inputs, re-engineering processes to reuse by-produds, improving
managenent pracices,and enploying sulstitution of toxic chenmicalk. Some
smaller facilit ies are able to actudly get below regulatory thresholds just by
reducing pdlutant releagsthroughaggessive pdlution prevertion padlicies.

The Pdlution Prevertion Act of 1990 etablished a rational pdlicy of
managing wage through source reduction, which mears prewerting the
gereration of wase. The Rollution Prevertion Act alsoestblished as ational
policy a hierarchy of wase managenent options for situaionsinwhich saurce
redudion cannot be implemented feasbly. In the waste management
hierarchy, if sourcereducion is not feasble the rext alternative is recycling
of wases, followed ly erergy recovery, ard wase treatment as a ast
alternative.

In orderto ercourage hese appmaches,this secton provides loth gereral
ard campary-speciic desciptionsof same pdlution prevertion advances hat
have been implemented within the shipbuilding and repar indudry. While the
list is not exhausive, it does povide cae information that canbe used ashe
starting point for facilities interested in beginning their own pdlution
prevertion projects. This secton provides summary information from
activities that may be, or are being impemented by this sector. When
possble,information is providedthat gives the catext in which the tecmique
canbeused dectively. Please ntethatthe actvitiesdescibed inthissecton
do not necessarily apply to al facilities that fall within this sector. Facilit y-
specific canditions must be carefully considered wren padlution prevertion
options ae ewaluatd, ard the full impact d the cltarge nustexamne fow
eachoption affects ar, land ard waier padlutant releases.

Much of the information contained in this Secton was dtained from
Hazardous Wage Minimization Guide ér Shipyads produced l the
National Shiphbuilding ReseashProgram (NSRP) in cooperationwiththe U S.
Naw and National Steelard Shipbuilding Campary (NASSCO). The Guide
provides ard exensive discussion of padlution prevertion oppartunities
available to shipyards which could not al be reproduaed in this document.
For further detailson pdlution prevention oppartunitiesfor shipyards, readers
are ertouraged to consult the Gude aml the addiional references isted in
Section IX of this sector notebook In addition, many of the padllution
prevention opportunities listed in the Profile of the Fabricated Metal
Productdndugry SectoiNotebookcan also be gpplied to the shipbuilding and
repar indudry.
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Shipbuilding and Repair Pollution Prevention Opportunities

V.A. Surface Reparation

The ngjority of wases geneated duling suface pepaation are speh
alrasives mxed wih pant chips. Onewaythevolumeof wase germrated can
be reduced $ by ushg blast media that is relatively easyto reuse. Some
alrasives, suchas nineral alrasives, are not easly reused. Copperslag res
avery low reusefactor ard in gereral, canbe used 0 more thantwice kefore
breaking down.

Steel Shot and @r

Onre d the nostwidely used eusalte alrasives is steelgrit, whichisa cuusted
form of steelstot. While slags ad samls caronly be used a cople o times,
steelalrasives canbe used 5Q@imes or more. With reusedsteelalrasive, cae
must be taken to watch that the alvasive does rot became rounded. The
alrasive works lestif it has a starp argular shape. Steelstot ard giit require
a hghinitial outlayof captal, but theycanbe used epeatdl to the pant that
they are more cost effectve than copperslag. This medium is only deened
hazadous wtenit is contaninated wih a suficiert anount of pant chps.

Improving Recyclability ofAbrasve Baging Media

Plagic Media

In order to realze the maximum usage breusalte grit, measues nust be
taken to ersure it canbe reused. Some media, suchas seel stot, canbe
reused lindreds d times. It is important that the used gt is recovered as
much as pasble. With wheeblrator type equpmert, this is done
aubmaticaly. The used atasive may be vacuuned up @ mecharicaly fed to
the Hasing equpmert. Containmert of the alvasive alows it to be recovered,
where aherwise it could sufer from lossto overspray. Protection from the
weather, such asrain, will also prolong the life of the grit. It is very important
that wase steans, espeally hazadous wase, are rot mixed wih used
blasing media. Outside delbis ard other wase could renderthe grit unfit for
reuse.

Often, ar powered cleanng equpmert is usedto screenalrasive to sepaste
it from largepant paticles. These systems may aso remove lighter dug from
the reaw alrasive. This media sepastion canbe espeally important when
the pant being removed caontains heaw metals. An akernative to on-site
reckmation is to serd it for processng off-site.

Blading

Asasubstitutefor other blast meadia, the milit ary hasexperimented extensively
with plagic media gripping. This process is paticulary good for stripping
coatings fom pats with fragie sulstrates suchas znc, aumnum, ard
fiberglass. It canbe a lengthy process bcausetistrips gaint layer by layer.
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The sanetypes ad quanities d wast ae gemrated aswith grit blasing, but
the plasic medium is more recyclade with the use 6 preunstic media
classfiers that are part of the stipping equpmert. The anly wase requiring
dispcsal is the pant wase itself. Howewer, the use 6 plasic media is fairly
limit ed in shipyards Plastic blasting media do not work well on epoxy pants.
In addtion, the Haging equpment is expersive am requires trained
opertors.

Water Jet Strpping Hydroblading)

Hydroblasting is acavtating highpressue water jet stripping systemthat can
remove most pants. These g/stemmay use pressures ashighas50,000psg.
Hydroblasting is an excellent method for removing even hard coatings from
metal sulstrates.The piocess caibe used or stripping hulls, removing scags
ard depaits from heat exchargers, ard removing rubber liners. Some
systems automatically remove the pant chips or stripped maerial from the
water ard reuse he wagr for further blasing. By recrculating the wager in
this manner, the anount of wase is greaty reduced. Wastewatr from this
process is usudly suitable for sewer disposal after the paint paticles are
removed. Althoughthisprocess poduces ery little wase, it isnot aways as
efficiert as abasive grit blasing ard hes relatively high captal ard
maintenance ccts.

V.B. Painting and Coating

Painting ard coating operations aretypicaly the largestsingle saurce d VOC
emssons from shipyards. In addtion, pant wase camnaccaint for more than
half of the total hazadous wast gemrated at shpyards. Paint wase ata
shipyard may includeleftover pant in containers, overspray, pant that is no
longer usalte (Non-spec pait), ard rags am other materials cantaninated
with pant. In many cases, the anount of pant wase gemrated canbe
reduced hrough the use 6 improved equpmert, alternative catings, ard
good operating practices.

Regulations under the CAA amed a redudng VOC emissions by limiting
VOC contert in pants were finalized n 1996. Shpyardsrequired to comply
with these rules and wishing to implement the pallution prevention options
discussetelow, should cansult the regulationsto deermine the practcalard
legd implications of these options.

V.B.1. Application Equipment

In order to effecively reduce pait wase aml produce a qudaly coating,
proper applcaton techiques should be suppkenerted with efficiert
applcaton equpmert. Through the uge d equpment with high trarsfer
efficiercies,the anount of pant lost to overspray is minimized.
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High Volume LowPressure (HVLP) Spiay Guns

The HVLP spray gun is basicaly a cawentiona air spray gun with

modificaions ard specal nozzles hat atomize he pant at very low ar

pressues. The abmizing pressue of HVLP systens is often below 10 ps.

The degyn of thisgunallowsbetter trarsfer efficiercy ard reduced @erspray

thanthat of conventional ar gurs. The low application pressue deceases
excessve bouncelkack aml alows lketter adresion of the caating to the

sulstrate.

Although improvements are consistently being made to overcome its
limitations, most HVLP systems have some ddfinite drawbacks, including
difficulty atomizing viscous coatings sensitivity to variations in incoming
pressure, sengitivity to wind, and dow application rates.

Airles Spray Guns

Instead @ air passing throughthe spray gun anatrless sgtemayplies static
pressure to the liquid pant. As the pant pases through the rozzle, the
suddendrop in presure atomizesthe pant ard it is caried © the substrate by
its own momentum. Pressure is gpplied to the pant by apunp located at a
remote supply. These g/stens have becanefavorable over conventional air-
spray systens for three nain reasms: 1) reducedoverspray ard rebound, 2)
high applcaion rates ard trarsfer efficiercy, ard 3) pemits the useof high-
build coatings wih the resuk that fewer coats ae required to achieve speciic
film thickness.

One nyor disadrartage of same arless spay systens s the dfficulty
applying very thin coats. If coatings with less than a mil in thickness are
required, such as primers gpplied to objects that require weld ability, it may
be difficult to use ararless sgtem

Electrogatic Spay

Electrostatic spray system utilize pant droplets tha are gven a regatve
charge in the \cinity of a paitively charged subtrate. The dioplets are
attractedto the sulstrate am a uriform coating isformed. This systemworks
well on cylindricalard rounded dyjects due o its “wrap-around” effect that
neaty alows the dojectto be coated fom one sde. Very little pant islost to
overspray, ard it has keennoted to have a trarsfer efficiercy of over 95%

In order for anelectrostatic systemto operate propety, the carect sdvent
balanceisneeded.The evapaation rate mustbe slow eroughfor the charged
dropletsto reachthe sulstrate in a fuid candition to flow out into asnooth
film, but fast enoughto avoid sagging. The resistivity of the pant must also
be low eroughto erale the pant droplets to acqure the maximum charge.
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Althoughthe gperating caosts of electrostatic spray systens ae relatively low,
theinitial capital investment can be high. This system has been found to work
extremely well in small partspanting applications. Sometimes the installation
of anelectrostatic powder coating systemcanreplace a wadr curtain spray
pant booth

Heated Spay

When pant is heated, its viscosity is reduced dlowing it to be applied with a
higher sdids contert, thus requiring less sdvert. Whenthe pant is heated n
aspecal container ard suppied to the gunat 140° to 160°F, coatings d 2 to
4 mils dry-film thickness can be gpplied in one operation, resulting in
consideraesavngsinlabor caost. Inaddtion, muchof the assoiated sdvert
emissions are diminated.

Heaing the coating prior to applcation canbe used wih both conventional
ard arless spay applcaions. An in-line heaer is used b heatthe cating
before it reactes he gun Asthecoating is propeled throughthe ar, it cools
rapidly and increases mscasity after it hits the suface,alowing for better
adhesion to the sulstrate.

Plural Component Sysms

A common problem that shipyards face wkenworking with two-pait coatings
isovermixing. Once he canponert paits of acatalyst coating ale mxed,the
coating must be gpplied. Otherwise, the excess unused coating will cure and
require dispasal. Additionally, the cating equpmert must be ckared
immediately after use.

One large advantage of plural component technology is the dimination of
pant wase gemrated by mixing anexcess armourt of a o pat coating. This
is acheved through the use © a speal mixing chanmber that mixes te
pigment and catlyst secands lefore the caating is appled. Eachcomponert
is punped trough a devce tat controls the mixing ratio ard then is
combinedin a mxing chaber. From the mixing charber, the mixedcoating
trawvels drecty to the spey gurs. The aly cleanng that is required is the
mixing chanber, gun ard the length of supply hose connecting them

Recyck Paint Booth Water

Variousmethodsand equipment are used to reduce or diminate the discharge
of the waer used m water-washbooths (water curtain). These nethods aml
equpmert prevert the catinuousdischargeof booth waters by conditioning
(i.e., addng defacfiers ard pant-dispersing poymers) and removing pant
solids. The maost basic form of water mantenance is the removal of paint
solids by manual skimming and/or raking. This can be peformed without
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water conditioning snce some portion of solvent-based pants usudly float
ard/or snk. With the uge o detacfiers ard pant-dispersng pdymer
treatments, more advanced methods of solids removal can be implemented.
Some common mehods are discussed below.

Wet-VacuumFiltration. Wet-vacuumfilt ration units consist of an indudrial
wet-vacuumheadon asteeldrum containing a flter bag. The unt isused o
vacuumpant sludgefrom the ooth. The lids are filtered ly the kg ard
the waer isreturned © the ooth. Large vacuumunts ae akocommercialy
available that can be moved from booth to booth by forklift or pemanently
installed neara kbrge ooth.

Tank-Side Weir. A wer canbe attacted © the side of a sde-draft booth
tank, allowing floating material to overflow fromthe boothand be punped to
afilt ering tank for dewatering.

Consolidator. A consolidaor is a sepaate tank into which booth water is
punped. The watr is then conditioned by the introducion of chemcak.
Detacified pait floats to the suface @ the tank, where it is skmmed by a
continuously moving blade. The ckeanwater is recycled © the booth.

Filtration. Varioustypes of filt ration unts are used to remove pant solids
from booth water. Thisis accanplished by punping the booth water to the
unit where the sdidsare sepasated ard returning the water to the ooth. The
simplest filt ration unit consists of a gravity filt er bed utilizing pgper or cloth
media. Vacuumfilters ae ako enployed, same of which require precaating
with diatomaceas eath.

Certrifuge Methods. Two common types & ceririfugal sepaators are the
hydrocyclone ard the certrifuge. The hydrocyclone is used © concertrate
solids. The pant booth water erters a cane-shaped urit under pressure ard
spns aound the inside suface. The spnning imparts anincreaseddrce d
gravity, which causes most of the solid particles to be pulled outward to the
walls of the cane. Treaked wagr extsthe top of the unt ard the sdids ext
from the ottom. Some systens have secandaly filtration devices o further
process the solids. The centrifugeworks in asimilar manner, except that the
booth water enters a spinning dium, which imparts the centrifugd force
neededor sepaating the waer ard sdids. Efficiert certrifugaion requires
close catrol of the ooth water chemistry to ersure a unform feed. Also,
auxiliary equipment such as booth water agitation equipment may be needed
(EPA, 1995)

Conwert Wash-Water Boothsto Dry Filter Booths
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Water-washbooths canbe converted b or replacedby dry filter booths. The
dry filt er booths have the patential to diminate the discharge of wastewater,
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but theycreat a stid wase steam The cloice Etweenusng a waer-wash
boothor adry filter boothis primarily based onthe quantity of overspray. It
is usually cost effecive to use a dy filter booth when pant usage des rot
exceed 20 g#&bng/8 hour shift/10 feetof chanber width.

A 1989 Nay studyconcluded hat conversion fromwet to dry booths canbe
cost effectively performed over a range d operationa sceranos. The Nawy
work included a survey of military and indudrial facilities that have
successflly made the cawersion and anecaomic aralysis basedon typical
Naw panting operational paameters (EPA, 1995)

V.B.2. Alternative Coaings

The useof sdven-basedcoatingscanlead b highcaosts 1o meetair and water
gualty regulations In efforts to reduce he quatity ard toxicity of wage
pant dispcsal, aternative caatings have beendeeloped hat do not require
the use dsdverts ard thinners.

Powder Coatings

Metal sulstrates carbe coated wih cettain resins by appying the povdered
resin to the surface,followed tky applcaion of heat The reatmelts the resin,
causng it to flow ard form a unform coating. The three nain methods nuse
for appying the pavder coating are fluidized ked, electrostatic spray, ard
flame spaying.

Flame spaying isthe most applcalde method for shipyards. The resin powder
is blown through the gunby compressed air. The particles are mdted in a
high temperature fame arl propeled aganst the sutstrate. This process $
used wilely with epoay powders for auminum surfaces.

The ekctostatic appicaion method uses e sane principles as lie
electrostatic spray. The resin powder is appled to the suface
electrostaticaly. Heatisappledto the covered suface ad the povdermelts
to form the coating. The transfer efficiency and recyclabilit y of this method
is very high.

The dimination of environmental problemsassociated with many liquid based
systems is one d the ngjor adwantages ® powder coatings. The use ©
powder coatingseliminates the need for solvents and thereby emits negligible
volatile organc canpounds (VOCs). Powdercoatings asoreduce he wase
asseiated wih unused wo-par coatingsthat have areadybeenmixed. Since
powderoverspray canbe recycled, material utilizaton is highard sdid wase
gereration is low. Recemn case tudies denonstrate that powder coating
systenrs canbe clearer, more efficiert, ard more ervironmertally accepable,
while producing a hgher qualty finish than many other coating systens.
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Water-Based Paints

Water-based catings ae pants containing a sultantial anount of water
instead of volatile solvents. Alkyd, polyester, acrylic, and epoxy polymerscan
be dissolved aml dispersed by water. In addtion to reducion in
ernvironmenal hazads due ¢ sulstantially lower air emssons, adeceasédn
the anount of hazadous pant dudge gearated canreduce dsposal cost.

Theapplication for water-based coatingsin the shipyard are limited. Someof
the aeas & use nay include e inside d the supestructure of a vesse) ard
other surfaces hat are protected fom exrene canditions.

V.B.3. Good Opeiating Practices

In many casessimply altering a panting processcanreducewasesthrough
better management.

Coating Application

A good manud coating gpplication technique is very important in redudng
waste. Most shipyards rely primarily on spraying mehods for coating
applcaton. If not propely execued, sprying teciques lave a hgh
potential for creaing wase;therefore, properapplcaiontechiques agvery
important.

Reduchg Owerspray One of the most common means of produdng pant
waste atshipyards b overspray. Overspray not only wastes saone of the
coating, it alsopresems ervironmertal ard heath hazads. It isimportant that
shpyards ty to reduce he anount of overspray as much as pasble.
Techiquesfor reducing overspray include:1) triggeiing the pant gunatthe
erd of eachpassnstead d carying the gun pastthe edge bthe suface
before reversing drecions, 2) awiding excessieair pressue, ard 3) keepng
the gunperperdicular to the suface leing coated.

Uniform Fnish Applicaion of a gad unformfinishprovides he sufacewith
gualty coating with a higher performance hananurevenfinish An uneven
coating dees rot dry everly ard cammonly resulks in using excess patt.

Overlap An overap of 50 pecert canreduce he anount of wase by
increasng the pioducion rate ard overall applcaton efficiercy. Overap of
50 pecert mears that for every passthatthe gperator makes wth the spay
gun 50 percert of the aea coered by the previous passs also sprayed. If
less hana 50 petert overlap isusedthe coatedsuifacemay appeasteaked.
If more thana 50 petert overap is used,the caating is wased aml nmore
passes & required to coat the suface.
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GeneralHousekeepig

Small quantities of pant and solvents are frequently lost due to poor
housekeepig techniques. There ae a \ariety of ways that can be
implemented to control and minmize spills and leaks. Specific approachesto
product tranger methods aml caontainer handling can effecively reduce
productloss.

The pdential for accderts ar splls is at the highest point when thinners and
pantsare keing trarsferred from bulk drumstorage b the process equimert.
Spigoats, punps, ard funnels should be used wierever passble.

Evaporation can be controlled by usng tight fitting lids, spigots, and other
equipment. Theredudion in evaporationwill in crease the amount of available
material ard resuk in lower sdvert purchase cst.

Paint Containeis

A significant portion of pant waste is the pant that remans insideacontainer

after the catainer is enptied, ard pant that is placed in storage, not used,
ard becames autdated a non-spec. Shipyardsshould try to consolidate pant

useto facilit ate the purchase of pant in bulk. Sincelargebulk containershave

less suface aea hananequivalent volume of small cars, the anount of drag-
on pant waseisreduced. Large lulk containers cansametimes ke returned
to the pant suppier to be cleared fr reuse.

If the puchaseof pant in bulk containersis not practical, the pant should be
purchasedm the snallest anmount required to minimize outdated or non-spec
pant wase. Workers slould not have to opena galon canwhenonly a quat
is required. Usudly, any paint that is left in the can will r equire disposal as
hazadous wasg.

V.C. Metal Plating and Surface Finishing

Pollution prevertion oppartunities in metal plating ard suface fnishing
operations are discussed in detail in NSRP' sHazardousWade Minimization
Guide br Shipyads ard in the Profile of the Fabricated Metal Products
Indugry SectorNotebook  Reades ae ercouraged o consult these
documents for pollution prevention information relating to metal plating and
suiface fnishing.
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V.D. Fiberglass Reinforced Construction
Material Application

Major waste redudion is available by optimizing maerial application
processes. These pocessesriclude spray ddivery systens am non-spray
resin gpplication methods Non-spray gpplication methods include closed
mold systernrs, vacwm bag mold systens, resin roller dispersess, prespay
fiber reinforcing, and in-house resinimpregnation. These no-spray techniques
reduce naterial wase arml erergy costs duing appicaton. The lower
applcaton pressues reduce he ccst ard maintenance of pressue lines,
punps, controls, ard fittings. Routine ckamups d work areasare ako
reduced.

Spray Delivey Sysems

The fabricaion process dr fiberglass canstruction ard the wasesproduced
are hghly depewuert on the equpment ard procedues used.The currernt
system of resin armd gdcoat ddivery systens include high-pressue air,
medium-pressue arless,ard low-pressue ar-asssted arless spay gurs.

. The high-pressue ar systemis usedlessdueto the large anount of
expersive high-pressure compressed ar required ard dgnificart ar
emssons generated.

. The arless nathod produces a pressuized resin stream
electrostatically atomized trough a rozzle. The rozzle aifice aml
spray argle canbe varied ty ushng different tips. The size d the
orifice afect the delvetry efficiercy, with larger orifices esuking in
greaerraw materialloss. Airless spay gurs ae cansidered © be very
efficiert in the deivery of resin to the wak surface.

. The air-asssted arless &chology modifies the arless gunby
introducing pressuized ai on the auter edge @ the resin streamasit
exits the pressue nozzle. The ar stream forms anervelope whch
focuses lte resin to follow a cantrollable spey patern. Since nore
resin erds up @ the nold with this technology, the anount of
spraying is reduced éadng to a reduction in ar emssbns. It is
esimated thata saungs d 5 to 20 percert in net loss d resin spray
wase for the ar-asssted arless gunis acheved canpared D the
airles gun
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Resin Roller Application

This applcation uses punped esin ard catlyst from drums or bulk
containers. The resin ard cablyst are precsel metered in a guntype line
much like the pant plural componert systens. A resin roller disperser
trarsfers the catilyzed esin to the nold suface. This eiminates the maerial
lost due b overspray ard bouncelack d the resin. Air emissbns are ako
greaty reduced wih this type d delvery system

Themoplagic Resins

Themoplasic resins have the adwantageof being eady recycled ty applying
heatwhich returns the resin to a quid stte. Initsliquid state, the resin can
be reused in the manufacture of other fiberglass components in shipbuilding.
The useof themoplasics dfers faster curing cycles,lower emsson during
processang, lower costs perpound d raw material used,ease brecycling
meaterial, and, in same cases|ower labor costs. With the recert advances n
the procesang tecologies anl thermoplasic resin systens, the shipbuilding
industies ae reexanining theapplcaionof themrmoplasics \ersus hemosets
material systens.

V.E. Solent Cleaning and Degreasng

Shipyards dten use érge quantities d sdvertsin a \eriety of cleanng ard
degeasing operations including pats ckanng, process equimert cleanng,
and surface peparation for coating gpplications. The final cost of solvent
used or various ckamup gperationsis neaty twicethe original purchase pice
of the virgin sdvert. The addtional costis primarily due b the factthat for
eachdrumpurchasedgexra dspasal cost, hazadous naterials ramspatation
cost, ard manifesting time ard experse aeincurred. With therising cost of
sdvertsard wase dspasal sevices,combinedwith continuously developing
regulation, reduchng the quanities of solverts used aml lvent wages
gererated canbe extrenely cost effective.

Eliminating the Us of Solvents

Eliminating the use of solvents avoids any waste generation associated with
spent solvent. Elimination can be achieved by utilization of non-solvent
cleaning agents or diminating the need for cleaning atogether. Solvent
elimination applications include the use of water-soluble cutting fluids,
protecive peelcoatings,aqueaisclearers, ard mechancalcleanng systens.

Water-soluble Cutting Huids Water-soluble cutting fluidscanoften be used
inplace d oil-based fuids. The cuting oils usualy consist of anoil-in-water
emnulsion usedto reduce fiction ard disspate heat If these fuids reed o be
removed ater the machning process $ complete, sdverts may be needed.
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In efforts to diminate solvent degreasing and its subsequent waste, special
water-soluble cutting fluids have beendeweloped. Systens ae aailable that
can cleanthe cuting fluid ard recycle the neterial back © the cuting
operation. Obstaclkes b implementing this method are: cost (water-soluble
fluids are gemraly more expersive), procurenert (there are anly a few
suppliers available), and the inability to quickly switch between fluid types
without thoroughy cleanng the equpmert.

Aqueaus Ckarers Aqueaus ckarers, suchas akali, citric, ard causic base,
are dten usetll sulstitutesfor sdverts. There ae many formulatonsthatare
suted for a varety of cleanng requirements. Mary aqueals ckarers have
beenfound to be as efecive as e halogerated sdverts that are commonly
enployed.

The advantages of substituting aguepuscleanersincludeminimizing worker’s

exposure to solvent vapors, reducing liability and disposal problems
asseiated wih sdvert use,ard cost. Aqueausclearers donot volatilize as
quickly as dher sdverts, thereby reducing losses dueatevapaation. Since

mostaqueais ckarers ae bodegrdalle, dispcsal is not a pooblem once he

orgarnc or inorganc cantamnarts are removed.

The use baqueais ckarers canalso resul in cost savngs. Althoughsame
agueais ckarers may cost less han an equivalent anount of sdvert, the
purchase pice d eachis alout the sane. The cost of dispasal, loss dued
evaporation, and associated liabilit ies, however, favor aqueous cleaners.

The dsadwarntages ¢ aqueais ckarers in place ¢ sdverts may include:
possible inability of the aqueous cleaners to provide the degree of cleaning
required, incompatibility between the pats being cleaned and the cleaning
sdution, need b modify or replace eisting equpmert, ard problems
asseiated wih moisture left on parts being cleared. Oils removed from the
partts duing cleanng may float on the suface ¢ the ckanng sdution ard
may interfere with subsequent cleaning. Oil skimming is usudly required.

Mecharical Cleanng Systens Utilizing mechanical cleaning systems can aso
replacesdvertsin degeasng ard clearnng operations. In many casesahigh
pressue steamgunor high pressue paits wasler cancleanparsand suifaces
quicker ard to the sane degee d cleariness as that of the sdverts they
replace. Light detergeris canbe added ¢ the water supply for improved
cleanng. The waste produced ly these sgtens is usualy oily wasewaer.
This wasewatker canbe ser through an oil/water sepaator, the removed
water discharged to the sewer, and the oil residue sent to a peroleum
recycler. Same hot water wash and seamsystens canbe suppemnerted by
enulsifying sdutions o speedlte piocess. Althoughthese addives speed
the ckanng processthey canmake sepastion of the al from the watr very
difficult ard creae pioblems with dispasal of the wase.
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Shipbuilding and Repair Pollution Prevention Opportunities

Reducing the

Non-Sdvent Based Pant Stripping Non-solvert based pant sripping
methods are viable substitutes for solvent dripping. Paint sripping is
normally performed by scaking, sprying, or brushing sufaces wih a
stripping agem suchas nethylere cHoride, chromates, pherols, or strong
acids. After the agenhhas remained an the pats for a perod, the surfaceis
rinsed wih water ard the loosered pait is sprayed or brushed off. The
alternatives b sdvert stripping agets include aqueos stiping agets, use
of alrasives, cryogeric gripping, ard thermal stripping.

Aqueaus stipping agets, suchas caust sada (NaOH), are often enployed
in place & methylere cHoride kased stippers. Causic solutions have the
advantage of eiminaing lvent vapor emissions. A typical caugic bah
consists of alout 40 pecert causic solution heatd © alout 200 degees
Fahrerheit. Causic stipping is generally effecive an akyl resins ard all
pants.

Cryogenc stipping utllizes iquid ntrogenard non-alrasive plasic beads as
blasing shot. Thismethod relies an the freezng efectof the quid ntrogen
ard the impactof the phsic stot. Subjecting the surface b exrenely low
temperatures ceakes stess letweenthe cating ard the sulstrate causig the
coating to became brittle. When the phsic shd hits the krittle caating,
debonding occurs. The process is non-abrasive, and will not damage the
substate, but effecs o the neta shrinkage, due b exrenely low
temperatures should be monitored. The pioces does not produce liquid
waskes, ard ntrogen chenicaly inert, is alreadypresen in the amosplere
(U.S. EPA, March 1997)

The most comman form of non-solvent pant sripping in shipyardsis the use
of abrasive blasting. The use of various medallic grit propedled a high
pressue aganst the suface s very effecive to remove marine coatings.

Thermd stripping methodscan be useful for objectsthat cannot be immersed.
In this process,supeheatd ar is directed agaist the suface d the doject
The hHgh temperatures cause soe paints to flake df. The removal resuks
from the diying efects d the ar ard the ureven exparsion of the pant ard
the substrate. Somepaintswill mdt at high temperatures, dlowing the pant
to be scraped df. Hard-held urits ae awailable that produce agt of hot ar.
Electic unts am openflanme a torch unts ae also used. While this system
IS easy to implement, it is limited to items tha are not heat sensitive and to
coatings hat are afected ly the heat

Us of Solvent
By diminating the use or need for solvent cleaning, the problems associated

with disposal of spent solvent are aso diminated. In cases where the
elimination of solvent use is not passible or practical, utilization of various
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sdvent wask reductiontechmiquescanlead b a sulstantial savngs nsdvent
wade.

Methods d reduchg sdvert usage carbe divided nto three caggories:
saurce catrol of ar emissons, efficiert use & sdvert ard equipmert, ard
mantaining solvent qudity. Source control of air emissions addresses ways
in which more of the sdvert canbe keptinside a caotainer or cleanng tank
by reducing the clarces br eveoration loss. Efficiert use ¢ sdvernt ard
equpmert through better operating procedues canreduce he anount of
solvent required for cleaning. Maintaining the qudity of solvent will extend
the lifecycle efeciveress & the sdvert.

Saurce Control of Air Emissions Source cattrol of ar emissbons canbe
acheved throughequpmert modificatonard properoperation of equpmert.
Some smple control measuresincludeinstallation and use of lids, an increase
of freeboard height of cleaning tanks, installation of freeboard chillers, and
taking seps b reduce stvert drag-out.

All cleanng unts, including cdd cleanng tanks ard dip tanks, should have
sometypeof lid installed. When viewed from the standpaint of reduang air
emssons, the roll-type cover is preferalle to the ingetype. Lids hat swing
down cancause a pion effect ard force he escape fosdvert vapor. In
operations suchas \apor degeasng, use @ lids carreduce stvert loss fom
24 pecernt to 50 pecert. For tanks that are continuously inuse,covers have
beendesgnedthatallow the wak pieces ¢ erter ard leae the tank whilethe
lid remains closed.

In anopentop vapor degeaseyfreelward is defined asthe distarce fom the
top of the vapor zone to the top of the tank. Increasng the freetmard will
substantially reduce the amount of solvent loss. A freeboard chiller may dso
beingalled alove the pimary condersercail. This refrigerated cal, much
like the cooling jacket, chills the ar above the vapor zone and creates a
secandary barrier to vapor loss. Reducion in sdvent usage,by use @
freeboard chillers, can be as high as 60 percent. The mgor drawback with a
freeboard chiller is that it can introduae water (dueto condensation from air)
into the tank.

In addtion to measues hat reduce ai enissbns through equpment

modification, it isalso possibleto reduceenissionsthroughproperequpment

layout, operation, ard meintenance. Cleanng tanks stould belocatdinareas
where ar turbulerce aml temperature donot promote vapor loss.

Maximize the Dedcaion of the ProcessEquipment In addtion to reducion
in vapor loss,reducing the anount of sdvert used carbe acheved through
better operating practces hat increase he eficiercy of sdvernt cleanng
operations. Maximizing the dedication of the process equipment reduces the
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need or frequen cleanng. By usihg a nix tank consistently for the sane
formulation, the need to clean equipment between batches is diminated.

Avoid Umecessar Cleanng Avoiding umecessar cleanng abko offers
potential for wage reducion. For exanple, pant mixing tanks for two-part
pants are dten cleared letweenbatches of the sane product The efectof
cross<ontamnation between batches should be examned fom a pioduct
qualty control viewpant to see fi the ckanng sep b aways necessay.

Proces pipelines are dten flushed with some type d solvert to remove
depdaits on the pipe wals. Cleanng the ppeinescanbe acheved by usng
an inert gas propdlant to remove deposits. This method can only be used if
the pipdines do nat have many bends or sharp turns.

Proper Pradudion Sdieduling Proper production scheduling can reduce
cleaning frequency by diminating the need for cleaning between the
conclusion of one task arm the strt of the next. A simple exanple d this
procedure is to have a snall overap betweenshfts that pefform the sane
operation with the same equipmert. This alows the equpmert that would
normally be cleared aml putawayat the e of eachshft, suchas painting
equpmert, to be takenover directy by the relief.

Clean Equipmernt Immediately Cleaning equipment immediately after use
preverts depaits from hardening ard awids the reed br consuming exra
sdvert. Letting dirty equpment accunulate ard be cleared bter canalso
increase he time required for cleanng.

Better Opemting Procedues Better operating procedures can minimize
equpmernt cleanup wase. Some of the nmethods ateady discussed &
exanplesof better operating procedues. Better operator training, educaion,
closer supevwision, improved equpmert maintenance, ard increasng the use
of aubmation are ery effecive in wase ninimizaion.

Reuse 8lvent Waste Reuse of solvent waste can reduce or diminate waste
and resuk in a cost savngs assoiated wih a decease n raw material
consumption. The sdvert from cleanng operations canbe reused m other
cleanng processesn which the degee d cleaniness required is muchless.
This will be discussed in more ddail in the next section.

SolentRecyclng

Although not a peferable as saurce reducion, sdvert recycling may be a
viale alternative for same shipyards. The gaal of recycling isto recover from
the waste solvent, asolvent of asmilar purty to that of the virgin solvent for
ewvertual reuse n the sane operation, or of a suficiert puity to be used m
arother applcation. Recyling camalsoinclude te drectuse é sdvernt wase
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fromone wase steamin arother operation. There aeanumberof techiques
thatshipyards caruseonsiteto sepaste sdvertsfrom contamnartsincluding
distillation, evaporation, sedimentation, decaning, certrifugaion, filtering,
and membrane separation.

V.F. Machining and Metalworking

Coolart fluids accart for the largestwase steamgererated by machining
operations. Waste netalworking fluids ae creatd wkenthe fluids ae ro
longer usalbe due b contamnation by oils or chemcal addtives. If the
contamnation rate of the metalworking fluids s reduced the reed o replace
them will be less frequent. This will r eduae the waste generated.

Prevening Huid Conamination

Fluid canbecame hazadous wasg ff it is contamnated. Althoughit is not
possible to eiminae contamination, it is possible to reduce the rate of
contamnation ard thereby prolong its use.

The pimary contaminart in these wast fluids s tranp oll. Ore wayto
postpone contamination is to promote beter maintenance of the wipers and
seab. A prewvertative maintenance piogram should be installed ard erforced
in the machne stlop. Scheduled sunp and machine ckanng as wdl as
periodic inspectons of the wipers ard all seals slould be caried ait. The
responsibility for this should be assigned to some person or group in a
position of authority to ersure its siccess.

Synthetic Fuids

Syntheic fluids have many advantages over the non-synthetic counterparts.
Usualy the synthetic varietiesdo not lubricate as decively, but theyare less
suscegble to contanmination ard highly resistart to biological breakdavn.
Most synthetic fluids Fave superor longevty ard canoperate over a brge
temperature range wihout adwerse sde dfects. Straight oils should be
replaced wih synthetic ones wrenpassble.

Recyclng Huids

Once al of the saurce reduction options have beenconsidered, it is time to
explore the possibilit ies of reuse. It should be noted that in many cases, after
the nmgjority of the catamnarts have beenremoved, further treatment with
chemcak a concertrated fuid is necessar before the fluids canbe
recrculated troughthe machnes.
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Filt ration. Filtration is a common way to remove paticles from the fluid as
well astranp oils or other contamnarts. Mary different types d filters can
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be used depeding on the mediumto be filtered aml the anount of filtration
desgred. Contaminated cuting fluids canbe pased through a keg, disc, or
caitridge flter or separated in a cetrifuge.

Skimming and Hotation. Although it is a dow process, skimming of
contaminarts is inexpersive am canbe very effective. The piinciple sto let
the fluid st motionless ha sunp or atank, ard after apredeeminedanount
of time, the unwanted oils are skimmed off the surface ad the heaver
paticulate mater is collected off the bottom. A smilar technique flotation,
injects high pressue ar into contamnated cuting fluid. Asthe ar comes aut
of solution ard bubbles b the suface, it atactes tsef to suspeded
contamnarts and carriesthem up © the surface. The resulting dudge §
skimmed off the surface ad the ckanfluid is reused.

Centrifugaton . Certrifugaton uses he sane setling principlesasflotation,
but the effects of gravity are muitiplied thousands of times dueto the spinning
action of the centrifuge. This will in crease the volume of fluidswhich can be
cleared n a given anourt of time.

Pasteulizaion. Pasteurization uses heat treatment to kill microorganisms in
the fluid and reduce the rate & which rancidity (biological breakdown) will
occur. Unfortunately, heatcanalter the piopetties d the fluid ard render it
less efecive. Propetties bstin this way are usudly impossble to recover.

Downgrading. Sometimes it is possible to use high qudity hydraulic oils as
cutting fluids. After the als have reaclked teir normal usalbe life, they no
longermeetthe high stardards recessar for hydrauic componerts. At this
time they are Hill good enoughto be used for the less demanding jobs. It may
be necesary to treat the fluid before it can be reused, but changing fluid’s
functions in this manner has provenswccesdtl in the past.
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Page 80 irtentionally left blank.
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VI. SUMMARY OF FEDERAL STATUTES AND REGULATI ONS

This secton discusseshe Federal regulations that may appy to this secor.
The purpose of this section is to highlight and briefly describe the applicable
Federa requirements, and to provide citationsfor more detailed information.
The three bllowing secions are included:

. Section VI.A. contains a geral overview o major statutes
. Section VI.B. contains a st of regulations spediic to this industy
. Section VI.C. contains a ist of perding ard proposed regulations

The descriptions within Section VI ae intended solely for general
information. Depending upan the nature or scope of the activities & a
paticular facility, these summaies may or may not necessaly describe all
applcable environmertal requirements. Moreover, they do not constitute
formal interpretations o clarificaions of the satutes an regulatons. For
further information, reades stould consult the Cale d Federal Reguhtions
ard other state a localregulatory agercies. EPA Hotline catacts ae ako
provided br eachmgjor statute.

VI.A. General Description of Major Statutes
Resource nservation and Rcovey Act

The Resurce Caservation And Recwery Act (RCRA) of 1976, which
amerded te Slid Waste Dispcsal Act, addesses dal (Suktitle D) ard
hazadous Suhtitle C) wase nmanagenent acivities. The Hazadous aml
Solid Waste Amerdmerts (HSWA) of 1984 ¢rengthered RCRAS wage
managenent provisions ard added Suitle I, which governs underground
storage tanks (USTS).

Regulations promulgaed pursuant to Sultitle C of RCRA (40 CFR Parts
260-299) edablish a “cradle-to-grave” system governing hazadous wage
fromthe pant of gererationto dispcsal. RCRAhazadous wasegs nclude te
specific maerias listed in the regulations (commercial chemical produds,
desgnated wih the cade "P' or "U"; hazamdous wases fom spediic
industies/saurces,desgnated wih the cale "K'; or hazadous wasges fom
non-speciic saurces desgnated wih the cale "F') or materials which exhibit
a hazadouswaste characteristic (ignitabilit y, corrosivity, reactvity, or toxicity
ard desgnated wih the cade "D").

Regubted ertities hat gererate hazadous wase ae subject to wase
accunulation, manifesting, ard recad keepng stardards. Fadlities must
obtain a pemit either from EPA or from a Sate agncy which EPA has
authorized to implement the pemitting program if they store hazadous
wagesfor more than90 da (or 180 dag depenling on the anount of wage
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generated) beforetreatment or disposal. Facilit iesmay treat hazadous wases
stored n lessthanninety-daytanks or containers without a pemit provided
the procedure is approved ty a shate agrcy having RCRA ddegaion
authority. Sultitle C pemits contain general facility standards such as
contingercy plars, energercy procedues, recad keepng ard reporting
requirements, financial assuance nechansms, ard unt-specfic stardards.
RCRAalso contains provisions (40 CHR Part 264 Subpait Sard §26410)for
conducing correcive actons which govern the ckamup d releases b
hazadous wase a congtituerts from sdid wase managenent urits at
RCRA-regulated fadlit ies.

Although RCRA is a Federd statute, many States mplement the RCRA
program. Currently, EPA has ddegated its authority to implement various
provisions of RCRA to 47 of the 3 States aud two U.S. territories.
Delegation has not been given to Alaska, Hawaii, or lowa.

Most RCRArequirements ae rot indugry specfic but apply to ary compary
that gererates, trangorts, treas, stores, or dispcses d hazadous wase.
Here are sane important RCRA regulatory requirements:

. Identification of Soid and HazardousWastes (40 CFR Pat 261)
lays out the procedue ewery gererator must follow to determine
whether the neterial in queston is considered a lazadous wasg,
sdid wasg, or is exenpted fom regulation.

. Standardsfor Generators of Hazard ous Wagte (40 GFR Pat 262)
establishestheresponsibilit iesof hazadous wasg gerratorsincluding
obtaining an EPA ID number, prepaing a nanifest, ersuring proper
packagng ard labeling, meeing strdards for wase accumlation
units, and recadkeepng ard reporting requirements. Gereratorscan
accunulate hazadouswagefor upto 90days (or 180 dagdepewnling
onthe amount of waste generated) without oltaining a pamit.

. Land Disposal Restrictions (LDRs) (40 GFR Pat 268) are
regulations pohibiting the dspcsal of hazadous wase on land
without prior treatment. Under the LDRs program, maerials must
meet LDR treaiment stardards pror to placenentin a RCRAland
disposal unt (landfill, land treatment unt, waste pile, or surface
impoundment). Generators of waste subject to theLDRsmust provide
notification of such to the designated TSD facility to ensure proper
treatment prior to dispaosal.

. Used Oil Manageament Standards (40 CFR Pat 279) impose
managenent requirements afecting the sbrage, trarspatation,
burning, processing, and re-refining of the used oil. For parties that
merely generate used all, regulations establish soragesandards. For
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a paty considered ausedil processo, re-refiner, burner, or marketer
(one who gererates am sels off-specficaton used d), addtional
tracking ard papework requirements mus be satisfied.

. RCRA contains unt-specfic samdards or al units used b store,
treat or dispose d hazardous wage, including Tanks and
Containers. Tanks and containers used to sore hazadous waste
with a hgh volatile organc concentation must meet errisson
stardardsunderRCRA Reguhtions (40 CRR Part 264265, Subpartt
CC) require generators to test the waste to determine the
concertration of the wase, to saisfy tank ard container emissons
stardards, ard to inspect and monitor regulated urts. These
regulations gpply to al facilit iesthat store such waste, including large
quartity gererators accunulating wase ptior to shpment off-site.

. Underground Storage Tanks (USTs) containing petoleum ard
hazadous sultances ae regulated urder Suhtitle 1 of RCRA.
Sultitle I regulations (40 CFR Part 280) contain tank design and
release detection requirements, as well as financial responsibility and
corrective acton stardards for USTs. The UST program also
includesupgraderequirementsfor exsting tanks that mug be met by
Decenber 22,1998.

. Boilers and Industrial Furnaces (BIFs) that use or burn fud
containing hazadous wasé nmust comply with desgn ard operating
stardards BIF regulations (40 GFR Pat 266, Sulpart H) address
unit desgn, provide peformance gardards require enissions
monitoring, ard restrict the type d wase that may be burned.

EPA's RCRA,Superfund and EPCRA Hotline,at (800)424-9346,responds
to quesionsand digributesguidance egarding all RCRA regulations The
RCRA Hotline opeatesameekday$rom9:00a.m.to 6:00 pm,, ET, excluding
Federal holidays

Comprehensve Environmental Rspons, Compenation, and Liability Act

The Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA), a1980law known commonly asSupefund, autorizesEPA
to respand to relea®s, or threaered Eleasespf hazaddous sulstances hat
may erdarger puldic heath, welffare, or the environmert. CERCLA ako
eraldes BPA to force patties respasible for ervironmertal contanination to
cleanit up a to reimbursethe Supefund for response costsincurred by EPA.
The Supefund Amerdmerts ard Reautorizaion Act (SARA) of 1986
revised vaious sedions of CERCLA, exended te taxing autority for the
Syoefund, and created afree-standing law, SARA Titlelll, also known asthe

-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Secbr Notebook Project 83 November 1997




Shipbuilding and Repair Industry Federal Statutes and Regulations

Emergency Planning and Community Right-to-Know Act (EPCRA).

The CERCLA hazadous sulstance elease eporting regulations (40 CRR
Pat 302)directthe peson in charge d a fadlity to report to the National
Respase Ceter (NRC)ary environmertal release ba lazadous sulstance
which equasor exceedsreportadequartity. Repatade quatrtities ae listed
in40 GFR 83024. A relea® report may triggeraresponse by EPA, or by one
or more Federal or State energercy respaise auiorities.

EPA implements hazadous sulstance espases accarding to procedues
outlined nthe Natonal Oil ard HazadousSubstancesPollution Contingercy
Plan(NCP) (40 CFR Pat 300) The NCP includesprovisions for pemarert
cleanyps, known as emedial acions, ard other clearups eferred to as
removals. EPA generally takes remedial actions only at Stes on the National
Priorities List (NPL), which cumently includes approximately 1300 ses.
Both EPA ard dates canact at sites; however, EPA provides espmsible
paties the goportunity to conduct removal ard remedial acions ard
ercourages conmunity involvenent throughout the Supefund respmse
process.

EPA's RCRA, Supefund and FPCRA Hotline, at (800) 4249346,ansnvers
guesions and referencesguidance perining o the Supdund piogram.
ThisHotline,which addeses CERCLA issues opelatesneekday$rom9:00
a.m.to 6:00 pm, ET, excuding Federal holidays.

Emergency Panning Axd GCommunity Rght-To-KnowAct

The Supefund Amerdmenrts ard Reauhorizaion Act (SARA) of 1986
creaed he Emergercy Plaming ard Cammunity Right-to-Know Act
(EPQRA, dso known as SARA Title 1), a statute designed to improve
community accessd information alout chenicalhazads aml to fadlit ate the
development of chemical energercy respanse pars by State ard local
governments. EPCRA required the estblishmert of State energercy
response canmissons (SERCs) responsible for coordinating cetain
emergercy respase adlvities ar for appanting local emergercy plaming
committees LEPCs).

EPCRA ard the BPCRA regulations (40 CFR Pats 350-372) egablish four
types of reporting obligations for facilit ies which store or manage specified
chemicak:

. EPCRA 8302requires facilit ies to notify the SERC and LEPC of the
presece d ary exrenely hazardous sulstance the list of such
substancesis in 40 (FR Pat 355, ApperdicesA ard B) if it hassuch
sulstance n excesf the sulstancesthreshold plaming quantity, ard
directs the facilit y to gppaint an emergency response coordinator.
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. EPCRA 8304requires the facilit y to notify the SERC and the LEPC
inthe ewert of a rElease=quaing or exceedng the reportalde quartity
of a CERCLA hazadous substance or an EPCRA extremely
hazadous sulstance.

. EPCRA 8311 and 8312require a facility a which a hazadous
chemical as dehed by the Occyational Safety ard Heath Act, is
preseimin ananournt exceedng a spedied hreshold to submit to the
SERC, LEPC ard local fire depatment meterial sakty dat sheet
(MSDSs) or lists of MSDSsamd hazardous clenicalinventory forms
(also known as Tier | ard 11 forms). Thisinformation helps the local
government respond in the event of a ill or release of the chemical.

. EPCRA 8313requires manufacturing fecilit ies included in SIC codes
20 through 39, which have ten or more enployees ard whch
manufacture, process,or usespeciiedchemcak in anounts greater
thanthreshold quanities, to submit anamual toxic chenical release
report. Thisreport, known commonly asthe Form R, coversreleases
and transfers of toxic chemicalsto variousfacilit ies and environmental
media, ard alows EPA to compile the rational Toxic Rekase
Inventory (TRI) daabase.

All information submitted pursuant to EPCRA regulations is pulicly
accestile, urless potected ly a rade seat claim.

EPA's RCRA, Supefund and FPCRA Hotline, at (800) 4249346,ansnvers
guesions and dstributesguidance egarding the emeagency planning and
community right-to-know regulations The EPCRA Hotline opeates
weekdaysrbm 900 am.to 6:00 pm,, ET, excuding Federal holidays.

Clean Water Act

The primary objective of the Federal Water Pollution Control Act, commonly
referred to & the Clean Water Act (CWA), is to restore and maintain the
chemical, physical ard hological integrity of the retion's suface waters.
Pdlutants regulated urderthe QNA include ‘priority” palutants, including
various toxic pdlutants;, "conventiond" pdllutants, such as biochemical
oxygendenand (BOD), total suspeded sdids (TSS), fecalcdiform, oil ard
grea®,and pH;ard "non-conventional” pdlutants, including ary polutant not
idertified as eher conventional or priority.

The CWA regulates oth direct ard indirect discharges. The Natonal
Pollutant Discharge Elimination System (NPDES) program (CWA 8502)
controls direct discharges into navigable waters. NPDES pemits, issued by
either EPA or an authorized Sate (EPA has auhorized 42 Sates D
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admnister the NFDES program), contain industy-speciic, technology-based
and/or water qudity-based limits, and establish pdlutant monitoring

requirements. A facility that intends to discharge into the nation's waters

must obtain apermit prior to initiating its discharge. A pe'mit gpplicant must

provide quatitative aralyticaldatidentifying the types d padlutants presem

in the facilit y's effluent. The pamit will then set the conditions and efflu ent

limit ations on the facilit y discharges.

A NPDES pemit may dso includedischargelimits based on Federal or State
water qualty criteria or stardards, that were desgnedto protectdesgnated
usesof surface wagrs, suchassuppating aquaic life o recreaion. These
stardards, unlike the tecmological sardards, gererally do not take into
accaurt techologicalfeashilit y or costs. Water qudity criteria and sandards
vary from State to State, ard sie to site, depeming on the use @ssfication
of the receving body of water. Most States bllow EPA guideines wihich
propose aquat life ard human heath criteria for many of the 126 piority
pollutants.

Storm Water Discharges

In 1987 he CWA wasanerded b require EPA to edablish a pogram to
addess sormwater discharges Inresponse, EPA promulgated the NPDES
storm water pemit applcaton regulations. These egulations require that
facilities with the following sorm water discharges apply for an NPDES
pemit: (1) a dsclarge assoiated wih industial acivity; (2) a dscharge
from a large @ medium municipal storm sewer systent or (3) a dsclarge
which EPA or the Sate deermines b contribute to a violation of a waer
qudity gandard orisasignificant contributor of pollutantsto waters of the
United Sates.

The term "storm water discherge assoiated wih industial acivity” mears a
storm water dischargefrom one of 11 categories of indudrial activity defined
at40 CFR 12226. Six of the caegaies are defned by SIC codeswhile the
other five are dertified trough narrative desciptions of the regulated
indugrial activity. If the primary SIC code of the facility is one of those
identified in the regulations, the facilit y is subject to the storm water permit
application requirements. If any activity at afacility is covered by one of the
five narrative caiegaies, stormwater discrerges fom those aeas wiere the
activities accur are sulpect to storm water discharge pemit applcaton
requirements.

Those facilit ies/activities that are subject to sorm water discharge permit
applcation requirements are idertified kelow. To deermine wrether a
paticular facilit y falls within one of these categories, consult the regulation.
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Category i: Facilitiessulject to sorm water efflu ent guiddines, new source
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performance sardards, or toxic pdlutant effluert stardards.

Category ii: Facilities classfied as SIC 24{umber and wood produds
(except wood kitchen cabinets); SIC 26pger and dlied produds (except
paperboard containers and produds); SIC 28-chemicals and dlied produds
(exceptdrugsard pants); SIC 291 petroleumrefining; ard SIC 311{eater
tanning ard finishing, 32 (except323)stone, clay, glass, ard caoncrete, 33-
primary metals, 3441fabricated dructural metal, ard 373ship ard boat
building and repairing.

Category iii: Facilities classified as SIC 104metal mining; SIC 12-cod
mining; SIC 13-0il and gas extraction; and SIC 14-nonmetallic mineral
mining.

Category iv: Hazadous wase reatment, storage,or dispcsal fadlit ies.

Category v: Landfills, land application sites, and open dunrpsthat receve or
have receved industial wases.

Category vi: Facilities classified as SIC 5015used notor vehicle pats; ard
SIC 5093auibmotive scrap ard wage neterial recycling fadlit ies.

Category vii: Steam dectric power generating facilit ies.

Category viii: Facilitiesclassified as SIC 40+ailr oad transportation; SIC41-
local pasenger trarsportation; SIC 424rucking ard warehousng (except
pulic warehousng ard gorage) SIC 43-U.S. Postal Sewice; SIC 44-water
tramsportation; SIC 454ransportation by air; ard SIC 5171petoleumbulk
storage sations ard terminals.

Category ix: Sewage teatment works.

Category x: Construction acivities exept operations that resuk in the
disturbance d less hanfive acles d total land area.

Category xi: Facilities classified as SIC 20food and kindred produds; SIC
21+obaccoproducts; SIC 22+extile mill products; SIC 23-appael related
products, SIC 2434wood kitchen cabnets manufacturing; SIC 25furniture
ard fixtures SIC 265papeboard cantainers ard boxes; SIC 267-converted
paper ard papeboard products; SIC 27-rinting, puldishing, ard alied
indudries; SIC 283-drugs SIC 285pants, varnishes, lacqueyermanels, ard
dlied produds;, SIC 30+4ubber and plastics, SIC 314eather and leather
products (exceptleater tanning ard finishing); SIC 323-glass products; SIC
34-fabricated metal products (exceptfabricated stuctural metal); SIC 35-
indudrial ard canmercial machinery and canputer equpmert; SIC 36-
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electronic and other electical equpmert ard camponerts, SIC 37-
trarmsportation equpmert (exceptship ard boatbuilding ard repar); SIC 38-
measuring, analyzing, and controlling instruments, SIC 39-miscellaneous
manufacturing indudries, and SIC 42214225puldic warehousng ard
storage.

Pretreatment Program

Another type of dischargethat is regulated ky the CWA is one that goes b
a pubicly-owned treamment works (POTW). The retional pretreament
program (CWA 8307f)) controls the indirect discharge d pdllutants to
POTWs by "industrial users." Facilit ies regulated under 8307(€) mus meet
celtain pretreaiment stardards. The gaal of the pretreatment program is to
protectmunicipal wasewater treament plarts from danage that may occur
when hazadous, toxic, or other wases ae dscharged nto a seweisystem
ard to protectthe quaity of dudge gesrated by these phrts. Dischargesto
a FOTW are regulatedprimarily by the FOTW, rather thanthe Sate a EPA.

EPA has dewdoped tchmology-based sardards for indudrial users of

POTWs. Different stardards appy to existing ard new saurces wihin each
catgay. "Categaical' pretreaiment stardards appkabe to anindusty on

a naionwide basis are developed by EPA. In addition, another kind o

pretreatment sandard, "local limits," are developed by the POTW in order to

assist the POTW in achieving the efflu ent limitations in its NPDES pamit.

Regadless d whether a Sate is authorizedto implement either the NFDES
or the pretreatment program, if it developsits own program, it may enforce
requirements more stringent than Federal sandards.

Spill Prevention, Control and Countermeasure Plans

The 1990 diPdlution Act requires that fadlit ies that could reasonably be
expected to discharge oil in harmful quantities prepare and implement more
rigorousSpill Prevention Control and Countermeasure (SPCC) Planrequired
underthe ONVA (40CFR 81127). There ae abo criminal and civil penalties
for ddiberate or negligent spills of oil. Regulations covering response to oil
dischargesard catingercy plars (40 CFR Pat 300), ard Fadlit y Response
Plarsto ail discharges(40 CFR 811220)ard for PCB trarsformersand P(B-
containing itenms were revised ard finalized n 1995.

EPA’s Office ofWater, at (202) 2605700,will dir ect calleswith quesions

about the @VA to the appopriate BPA office. EPA also maintainsa

bibliographic databas of Office of Water publications which can be
accesed through the Gound Water and Diinking Water resource centerat

(202) 260-7786.
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Sak Drinking Water Act

The Safe Drinking Water Act (SDWA) mandaes tha EPA establish
regulations to protect human heath from contaninarts in drinking waer.
The law autorizes BPA to deelop netional drinking waier stardards aml to
creak a pint Federa-State systemto ersure compliance wihthese shrdards.
The SDWA also directs EPA to protect undemground sourcesof drinking
water throughthe cantrol of underground injecton of liquid wages

EPA hasdeweoped prmary ard sscandary drinking water stardardsunderits
SDWA autority. EPA ard authorizedStates eforce te piimary drinking
water stardards, which are, contamnart-speciic cancertration limits that
appl to cetain pulic drinking water suppies. Primary drinking water
standards consist of maximum contaminant level goals (MCLGs), which are
non-erforcealbe heath-based goals, ard meximum contamnart levels
(MCLs), which are enforcealte limits set as close to MCLGs as paossible,
considering cost and feasbility of attainment.

The SDWA Underground Injection Control (UIC) program (40 CFR Pats
144-148)isa pemit programwhich protectsunderground sourcesof drinking
water by regulating five classes of injection wells. UIC pemits include
desgn, operating, inspecton, ard nonitoring requirements. Wells used D
inject hazadous wases nust also comply with RCRA correcive acton
stardards in order to be grarted a RCRApermit, ard must meetagplicalle
RCRA land disposal restrictions stardards. The UIC permit program is
primarily State-erforced, since BPA has auhorized all but a few States 0
administer the program.

The SDWA dso provides for a Federally-implemented Sole Source Aquifer
program, which prohibits Federal fundsfrom being expended on projects that
may contaninate the sde or principal saurce d drinking watr for a gven
area,and for a Statedimplemented Wellhead FPotection program, desgned D
protect drinking water wels ard diinking water recharge aeas.

EPA’s Sat Drinking Water Hotline, at (800) 426-4791,ansvers quesions
and digributesguidance pdaining to SDWA gandards The Hotline
operatesfrom9:00a.m.through 530 pm,, ET, excluding ederal holidays

Toxic SubgncesControl Act

The Toxic QubstancesControl Act (TSCA) grarted EPA authority to creae
a regulatory framewark to callect data on chemricak in order to evaluate,
assesgnitigate, ard cantrol riskswhich may be posed ly their manufacture,
processang, ard use. TSCA providesavariety of control methods b prevert
chemicak from posing urreasmalde risk.
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Clean Ar Aa

TSCA stardards nay appy atary point during a clemcal slife cycle. Under
TSCA 85, EPA has established an inventory of chemical subdances. If a
chemicalis not areadyon the inventory, ard hes rot beenexcluded ly TSCA,
a premarufacture rotice PMN) must be submitted to EPA prior to
manufacture a import. The PMN must idertify the chemical ard provide
available information on health ard ervironmenta effects. If awailable daa
are ot suficiert to ewaluat the ctemcalk effects, EPA can impose
restrictions pending the dewlopmernt of information on its reath ard
environmenal effects. EPA canalsorestrict significart new uses échenicals
based upa factors suchas he pojected volume ard use 6 the clremical

Under TSCA 86, EPA canban the manufacture a distribution in commerce,
limit the use, require labeling, or place other restrictions on chemicals that
pose umeasmale risks. Among the chlemicak BPA regulates umler 86
authority are aslestos, chorofluorocamons (CFCs), ard pdychorinated
biphenyls (PCBS).

Under TSCA 88, EPA requires the produces and importers of chenicals to
report information on chemicak’ producton, use, exposure, ard risks.
Comparies producng ard importing chemmcalk can be required to report
unpulished heath ard satty studies m listed chermicak ard to cdlectard
recad ary alegatons d adwerse reactonsor ary information indicating that
a sulstance nay pose a gnificart risk 1 humans or the ervironmert.

EPA’'s TSQA Assistance hformation Sevice, at (202) 5541404, ansvers
guesionsand digributesguidance pedarining to Toxic SultancesControl
Act gandards The Serice opeatesfrom 830 am.through 430 pm,, ET,
excluding Federal holidays.

The CkanAir Act (CAA) ard its anerdmerts, including the CleanAir Act
Amendments (CAAA) of 1990, are deggned b “protect ard enhance the
nation's air resaurces saas b promote the public heath ard welfare ard the
producive capaity of the pgulaton.” The CAA consists of six sectons,
known asTitles,which direct EPA to estblish national stardards for anmbiert
air qudity and for EPA and the States to implement, mantain, and enforce
these gandards through a variety of mechanisms. Under the CAAA, many
facilitieswill be required to obtain pe'mits for the first time. State and local
governments oversee,manage, ard erforce many of the requirements of the
CAAA. CAA regulationsappear a 40 CFR Parts 50-99.

Pursuart to Title | of the CAA, EPA has essblished national anbiert ar
qudity sandards (NAAQSsS) to limit levels of "criteria pollutants,” including
caibon monoxide, lead,nitrogendioxide, paticulate matter, volatile organc
compounds (VOCs), ozone, ard sufur dioxide. Gearaphic areas bat meet
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NAAQSsfor a given pdlutant are chssiied as atinment areasthose thatdo
not meetNAAQSs are chssiied as nn-attainment areas. Undersecton 110
of the CAA, eachState nmustdevelop a Sate Implenertation Plan (SIP) to
identify saurces d arr pollutionand to deermine whatreducions ae required
to meetFedera air qualty sardards. Revised NAAQSsfor patticulatesard
ozone wee proposed n 1996 ad may gointo effectaseaty as1997.

Titlel alsoauthorizes BPA to estblish New Surce Rerformance Stardards
(NSPS$, which are retionally uniformemission sandardsfor new stationary
sourcesfalling within paticular indudrial categories. NSPSsre based onthe
pollution control techhology available to that categay of industial saurce.

UnderTitlel, EPA estblishes ard erforces Naitbnal Emissbn Stardards for
HazadousAir Pollutants NESHAPS), nationally uniform stardards aiented
towards controlling paticular hazadous ar pollutants HAPs). Title |,
section 112(c) of the CAA further directed BPA to dewelop a Ist of sources
that emt ary of 189 HAPs ardto dewelop regulations for these caegaies of
sources Todate EPA haslisted 174 caggaies ard deweloped a shedule for
the establishment of emission sandards The emission sandards will be
developed for bath new and existing sources based on "maximum achievable
control techology' (MACT). The MACT is deined as he caitrol
technology achieving the maximum degree of redudion in the emission of the
HAPs, taking into accaint cost ard other faciors. Title |, section 112f)
direcied EPA to dewlop alist of hazadous clemicak aml regulations to
control ard prevert accdertal releases Dthese cknicak. Owrers arl
operators of facilities at which such substances are present in more than a
threshold quantity will have to prepare risk management plans for each
substance used a the facility. EPA may also require annud audits and safety
inspectons to prevert leaks ad other epsodic releases.

Title 11 of the CAA pettains to mobile saurces,suchas cas, trucks, buses,
ard plares. Rebrmulated gasbtine,aubmobile pdlution control devices,ard
vapor recovery nozzleson gas purps ae a ew of the mechansms EPA uses
to regulate nobile ar enissbn saurces.

Title IV of the CAA estblishesasufur dioxide aml ntrogenoxides ernssbns
program desgned © reduce he formation of acd rain. Reducion of sulfur
dioxide releases will be obtained by granting to certain sources limited
emissions alowarces which, beginning in 1995, will be set below previous
levels of sulfur dioxide releases.

Title V o the CAA of 1990creakedapemit program for al "major sources
(and cettain other sourceg regulated urderthe CAA. Ore pupose of the
operating pemit is to include in a sngle document dl air emissions
requirements that apply to agiven facility. States are developing the permit
programs in accadarce wih guidarce aml regulations from EPA. Orce a
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State program is gpproved by EPA, pe'mits will be issued and manitored by
that State.

TitleVI of the CAA isintended b protectstratospleric ozone by phasing out
the manufacture o ozone-depkting chemicak aml restrict their use ad
distribution. Producton of Clas | substances including 15 kinds of
chlorofluorocarbons (CFCs) and chloroform, were phased out (except for
essential useg in 1996.

EPA's Clean Ar Technology énter, at (919) 5410800, providesgeneal

assistance and indrmation on QA gandards The $ratogpheiic Oodne

Information Hotline,at(800)296-1996,providesgeneal information about
regulations promulgated undefitle M of the CAA, and BPA's EPCRA

Hotline, at (800) 5350202, ansvers quesions about accidental elease

prevention underCAA 8112¢). In addition, the Gean Ar Technology
Centetrswebgte includegecentCAA rules EPA guidance documentand

updatesof EPA adivities (Wwwwepa.govitn then slect Directoly and then
CATC).

-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Secbr Notebook Project 92 November 1997




Shipbuilding and Repair Industry Federal Statutes and Regulations

VI1.B. Industry Specific Requir ements
Resource nservation and Rcovey Act (RCRA)

A material is classfied urder RCRA asa hazadous wase if the meterial
meets the ddinition of solid waste (40 CFR 2612), ard that solid waste
meaterial exhbits one o the clarackernstics d a lazadous wase @40 CRR
26120-40) or isgpecticaly listed asa tazadouswade (40CHR 261.31-33).
A material defned as a hzadous wase may then be sulject to Sultitle C
gererator (40 CFR 262) trarsporter (40 GFR 263) ard treament, storage,
and disposal facility (40 CFR 264 ard 265)requirements. The sipbuilding
ard repar industy must be concemed with the regulations addessing al of
these.

Several common shipyard operations have the potential to generate RCRA
hazadous wases. Some of these wasts ae dertified elow by process.

Machining and Other Metalworking

. Metalworking fluidscontaninated wih oils, pherols, crecsd, akalies,
phosphorus compounds, ard cHorine

Cleanng ard Degeasing

. Sdverts (FO01, F002, F003, F004, FO05)
. Alkaline ard Acid Cleanng Sdutions (D002)
. Cleanng filter dudgeswith toxic metal concertrations

Metal Plating ard Surface Fnishing ard Prepaation

Wastewatkrtreament sudgesrom electroplating operations (FO06)
Spertt cyande phting beth solutions (FO07)

Plating beth residuesfrom the bottom of cyaride phting beths (FO08)
Spert stripping ard cleanng beth sdutions from cyande plating
operations (FO09)

Surface Pepaation, Painting ard Caoating

. Pant ard pant containers containing pant dudgeswith solverts or
toxic metals concertrations

. Sdverts (FO02,F003)

. Paint chips wih toxic metal concertrations

. Blasing media caitamnated wih pant chips
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Vessel Cleaning

. Vessd dudges

. Vesselcleanng wasewater

. Vess cleanng wasewaer dudges

Fiberglass Reinforced Construction

. Sdverts (FO01, F002, F003, F004, FO05)
. Chemical addtives arl cablysts

Shipbuilding and repair facilit ies may also generate used lubricating oils which
are regulated urder RCRA but may or may not be considered a lazadous
wade (40 GFR 266)

United State€ode, Title 10,Section 7311

Clean Ar Aa

Title 10,Secton 7311 d theU.S.Code apples specticaly to the handling of
hazadouswast (asdefined by RCRA) during the repar ard maintenance d
naval vesses. The Code requires the ravy to idertify the types ad anounts
of hazadous wases tha will be generated or removed by a contractor
working on anaval vesselarnd thatthe revy compersat the cattracior for the
removal, handling, storage, trarspatation, or dispasal of the hazadous
wase. The Code abo requires that wase germrated sdely by the ravy ard
handled by the cattracior beass a gesrator idertificaion number issued @
the navy; wases geerated ard handled sdely by the catracior beass a
gererator idertificaion numberissueda the contractor; ard wase gerrated
by both the navy ard the cantractor ard handled by the catracior beass a
gererator idertificaion number issued to the caitractor ard a gemerator
idertificaion number issued @ the ravy.

Under Title Il of the 1990 Qean Air Act Amendments (CAAA), EPA is
required to dewelop national emission sardards for 189 hazadous ar
pollutants (NESHAP). EPA is developing maimum echievable control
technology (MACT) stardards for all new ard exsting sources.The National
Emission Stardards for Shipbuilding ard Repai Opeations (Surface Cating)
(40CFR Pat 63 Sulpat Il) werefinalized in 1995 ad gpply to major source
shipbuilding and ship reparing facilities that carry out surface cating
operations. Shipyardsthat emit ten or more tons of any one HAP or 25 or
more tons of two or more HAPs combined ae sulpect to the MACT
requirements. The MACT requirements set VOC limitsfor different types of
marine coatings and peformance sandards to reduce ills, leaks, and
fugitive emissions. EPA estimates that there are agpproximately 35 mgor
source shipyardsaffected by this regulation. Shipbuilding and repair facilit ies
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may also be sibjectto National Emissbns Stardards for Asbestos (40 CRR
Part 61 Subpart M). Both NESHAPSs require emission limits, work practice
stardards recad keepng, ard reporting.

Under Title V of the CAAA 1990 @0 CFR Pats 70-72) al of the applcalle
requirements o the Amerdmerts are integrated into one federal renewalde
operating pamit. Facilities defined as "major sources’ under the Act must
appl for pemits within one yearfrom when EPA appoves he shte pemit
programs. Since nost state piograms were not appoved uril after
November 1994, Title V pemit applcaions, for the nost pat, beganto be
due nlate 1995. Due dagsfor filing complete gpplications vary sgnific antly
from state to state, basedon the status of review ard appoval of the sate’s
Title V program by EPA

A facility is designated as a mgor source for Title V if it releases a certain
amount of any one of the CAAA r egulated pdlutants (SO,, NO,, CO, VOC,
PM,,, hazadous ar pdlutants, exrenely hazadous sulstances, ozone
depleting substances, and pdlutants covered by NSPS$ degpending on the
region's ar qudity category. Title V pamits may set limits on the amounts
of pdlutant emssons; require ermssons nonitoring, ard recad keeping ard
reporting. Facilities are required to pay an annud fee based onthe magnitude
of the facility's potential emissions. It is estimated that agpproximately 35
shipyardswill be designated as mgor sources and therefore must apply for a
Title V pamit.

Clean Water Act

Shipbuilding and repar facility wastewater released to surface wagrs is
regulated under the CWA. National Pollutant Discharge Elimination System
(NPDES) pemits nust be obtained © discharge waséwager into navigalde
waters (40 Pat 122) Fadlitiesthat dischargeto a POTW may be required
to meet National Pretreatment Stardards for same contamnarts. Gereral
pretreatment sardards appying to most indudries discharging to a PO W
arede<ribed in 40 GFR Pat 403. In addtion, effluert limit ation guiddines,
new saurce performance sadards, pretreaiment stardards or new saurces,
ard pretreaiment stardards fr exsting saurces nay appy to some
shipbuilding and repair facilit iesthat carryout electroplating or metal finishing
operations. Requrements for the Electroplating Point Source Category ard
the Metal Finishing Pant Saurce Gategory are listed urder40 CFR Pat 413
ard 40 FR Pat 433, respecively.

Storm weter rules require certain facilit ies with storm water discharge from
ary one d 11 caegaies of indudrial acivity deined in 40 GFR 12226 be
subect to the sbrm water pemit applcation requirements (see fction
V1.A). Many shipbuilding and reparr facilit iesfall within these categories. To
determine whether aparticular facilit y falls within one of these categories, the

-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Secbr Notebook Project 95 November 1997




Shipbuilding and Repair Industry Federal Statutes and Regulations

regulation should be consulted. Required treatment of sorm water flows are
expeced D remove a krge taction of both conventional pollutants, suchas
suspeded sdids amnl hiochemical oxygendenand (BOD), as well as bxic
pollutants, suchas cetain metals ard orgaric campounds.

Comprehensve Environmental Rspons, Compenation, and Liability Act (CERCLA)

The Comprehensive Environmental Response, Compensation, and Liabilit y
Act (CERCLA) ard the Superfund Amerdmertsand Reauhorizaion Act of
1986 GARA) provide the lasic legal framewark for the federa “ Superfund”
program to cleanup alandoned hazadouswage stes (40 CRR Part 305)

Metals and maal compounds often found in shipyards air emissions, water
discharges, or waste shpments for off-site disposal include chromium,
mangarese,alumnum, nickel, copper, zinc, ard lead. Metals are frequerly
found at CERCLA's problem stes. When Congress ordered EPA ard the
Public Heath Services Agercy for Toxic Substances ad Disease Regiry
(ATSDR)to list the hazadous sulstances nost commonly found atproblem
sites ard that pose he greaest threat to human health, lead, nickel, ard
aluminum al made the list.
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VI.C. Pending and Proposd Regulatory Requir ements

Clean Water Act

Clean Ar Aa

Efflu ent limit ation guiddines for wastewater discharges from metal produds
ard machnery (MP&M) indugries are keing developed. MP&M indudries
have beendivided nto two groupsthat originally were to be covered urder
two separate phases of the rulemaking. Effluent guideines for Phase |
indudries and Phase Il indudries (which includes the shipbuilding and repair
indugry) will now be covered urder a Sngle regulation to be proposed in
October 2000 ad finalized n Decenber 2002. (Steven Gel, U.S. EPA,
Office of Water, Engineeiing ard Analysis Division, (202) 2609817,emmil:
gei.steve@epanai.epagov)

In Augug 1996,EPA pulished Control TecmiqueGuideines(CTG) for the
control of VOC emisspns from sufface cating operationsin the shpbuilding
ard shp repar industy. The CTG wasissued® assst states naralyzing ard
determining reasmally available cantrol techmology (RACT) stardards for
mgor sources of VOCs in the shipbuilding and repar operations located
within ozone NAAQS nonattainment areas. EPA estmates that there ae
appoximately 100 fdlit iesthat will fall within this category in additionto the
approximately 35 mgor sourcesidentified for the NESHAP MACT sandards
Within one year of the pubicaton of the CTG, states nustad@t a RACT
regulation at least as sringent as the limits recommended inthe CTG. Under
Secton 183({)(4) of the CleanAir Act, EPA isrequired to issue the CTG for
the shipbuilding and repar indudry based on “best available control
measues” BACM) for emnissons o VOCs aml paticulates. In developing
the CTG, EPA determined hatthe MACT sardard of the 1995NESHARP for
Shipbuilding amd Repai Opeations (Surface Cating) is the aly
technologicaly ard ecawomicaly feasble level of control for these sarces.
Therefore, for shipbuilding ard repar operations, EPA considersthe RACT,
BACM, ard MACT stardards b beidertical For patticulateemssbns, EPA
determined he BACM to be no control. (Mohamed Srageldin, U.S. EPA,
Office d Air Qualty Plaming ard Stardards, (919)5412379)
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Shipbuilding and Repair Industry

Compliance and Enforcement History

VIlI. COMPLI ANCE AND ENFORCEMENT HI STORY

Background

Until recenly, EPA has focused mch of its &tention on measuing
compliance with spediic ervironmertal statutes. This appioachalows the
Agercy to track campliance wih the Clkan Air Act, the Resarce
Conservation ard Recwery Act, the Ckan Water Act, ard other
ernvironmental statutes. Within the last se\eral years, the Agercy has begun
to suppkenernt sngle-media compliance ndicatbrs with fadlit y-specific,
multimedia indicators of compliance. Indoing so, EPA is in abetter position
to track compliance with dl statutes at the facility level, and within specific
indugrial sectors.

A mgor sep in building the capacity to compile mutimediadaafor indugrial
secbrs wasthe creaton of EPA's Integrated Daa for Enforcemnert Analysis
(IDEA) system IDEA has the capady to "read nto" the Agercy's single-
media datbases, exract compliance recads, ard maetch the recads ©
individual facilities. The IDEA system can mach Air, Water, Waste,
ToxicsPesicideseEPCRA, TRI, ard Enforcenert Docketrecads r a given
facility, and generate a list of historical peamit, ingpection, and enforcement
activity. IDEA dso hasthe capabilit y to analyze daa by geographic area and
corporate holder. Asthe capady to gererate multimedia canpliance daa
improves, EPA will make available more in-depth compliance and
erforcemert information. Additionally, secbr-specfic measuesof success
for compliance asstarce eforts ae urder developmert.

Compliance ard Enforcement Profile Desciption

Using inspecton, violation ard erforcenernt datfromthe DEA system this
secton provides nformation regarding the historical compliance aml
erforcenert acivity of this secor. In orderto mirror the facility unverse
reported n the Toxic Chemical Profile, the dat reported wihin this secton
consists of recads aly fromthe TRI reporting universe. With this decsion,
the sekcion criteria are cansistent acrloss seatrs with certain excepions.
For the sectors that do not normally report to the TRI program, daa have
been provided from EPA's Facility Indexing System (FINDS) which tracks
facilities in dl media daabases. Please note, in this section, EPA does not
attempt to ddine the actud number of facilit ies that fall within eachsecor.
Instead, the section portrays the records of a subset of facilities within the
secbr that are wel defned within EPA daibases.

As a check m the relative size d the full secbor universe, most notebooks
contain an estimated numker of facilit ies within the sector accading to the
Bureau of Census (See Section I1). With sectors dominated by small
businessessuwchasmetal finishers ar printers, the reporting universe wthin
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the EPA daabases may be small in comparison to Censusdaa. However, the
group selected for inclugon in this data analysis section should be consistent
with this sector's gereral make-up.

Following this introduction is a st deining eachdat cdumn presemed
within this secton. These w@ues epresemn a retrospecive summary of
inspectonsard erforcenert acions, ard reflectsdely EPA, State, ard local
compliance assuance acivities that have beenertered into EPA datbases.
To idertify ary charges n trerds, the BPA ran two dat queres,one for the
pas five cakrdaryears (April 1, 1992to March 31,1997)ard the ather for
the nost recert twelve-month peiiod (April 1,1996 b March31,1997) The
five-year aralysis gives anawrage ével of acivity for that peiod for
compaiison to the nore recer acivity.

Because st inspectons focus o single-meda requirements, the data
gueies peseted inthissecton aretakenfromsingle media datbases.These
databases danot providedata on whether inspectons are saitedocalor EPA-

led. Howewer, the table lreakng down the unverse of violations does gve
the readera cuude neasuenert of the EPA's ard states'efforts within each
media program. The presented dada illustrate the variations across EPA

Regbons for cettain secbrs? This variation may be attributable to state/local

data entry variations, specific geographic concentrations, proximity to

population ceners, sersitive ecaystens, highly toxic chemicak usedn

produdion, or historical noncompliance. Hence, the exhibited data do not

rank regional peiformanceor necessaly reflectwhich regions may have the
most compliance problems

Compliance ard Enforcement Data Definitions
General Definitions

Fadlity Indexing Sysem (FINDS) -- this system assigns acommon facilit y
number to EPA single-media pemit recads. The HNDS idertification
number dlows EPA to compile and review al pemit, compliance,
enforcement and palutant release daa for any given regulated facilit y.

Integrated Data for Enforcement Analysis (IDEA) -- is adda integration
system that can retrieve information from the nmgjor EPA program office
databases. IDEA usesthe FINDS identification number to link separate daa
recads fom EPA’s catabases. Thisalowsretrieval of recadsfrom acioss

4 EPA Regions includethe following gtates: | (CT, MA, ME, RI, NH, VT); Il (NJ, NY, PR, VI); Ill (DC, DE, MD,
PA, VA, WV); IV (AL, FL, GA, KY, MS,NC, SC TN); V (IL, IN, MI, MN, OH, WI); VI (AR, LA, NM, OK,
TX); VII (IA, KS, MO, NE); VIII (CO, MT, ND, SD, UT, WY); IX (AZ, CA, HI, NV, Pacific Trug Territories); X
(AK, ID, OR WA).
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media or statutes for any given facility, thus creating a “mester list” of
recordsfor that facility. Some of the daa systems accesdile throughIDEA
are: AIRS (Air Facility Indexing and Retrieval System, Office of Air and
Radation), PCS (Pemit Compliance S/stem, Office d Water), RCRIS
(Resaurce Canservation ard Recwery Information System Office d Solid
Waste), NCDB (National Compliance Dat Base, Office d Prevertion,
Pesticides ard Toxic Substances) CERCLIS (Comprehensive Environmertal
and Liability Information System, Supeafund), and TRIS (Toxic Release
Inventory Systerm). IDEA also contains information from outside sairces
such as Dunard Bradsteet ard the Occupabnal Safety ard Heath
Administration (OSHA). Most daa queies displayed in notebook sections
IV ard VII were conducted usng IDEA.

Data Table Coumn Heading Defnitions

Facilities n Search -- are based o the unverse d TRI reporters within the
listed SIC code lange. For industries not covered urder TRI reporting
requirements (metal mining, nonmetallic mineral mining, eectric power
generation, ground transportation, water transportation, and dry cleaning), or
indugries in which only avery small fr action of facilit ies report to TRI (e.g.,
printing), the rotebook usesthe HNDS universe br execuing dat queres.
The SC cade range séected for eachseach is deined by eachnotebook's
sekcted SC cade corerage desdbed in Secion Il.

Facilities Inspected --- indicates the level of EPA and date agency
inspections for the facilities in this daa search. These values show what
percentage of the facility universe is inspected in a one-year or five-year
period.

Number of Inspections -- measues te tta number of inspecions
conducied in this secbr. An inspecion event is counted eachtime it is
entered into a sngle media database.

Average Time BetweenlInspections -- providesanawverage éngth of time,
expressed in months, between compliance inspections at afacilit y within the
defined unverse.

Facilities wih One orM ore Enforcement Actions-- expressestie rumber
of facilit ies that were the sulject of at least one enforcement action within the
defined time period. This category is broken down further into federal and
state actions. Data are obtained for administrative, civil/ judicial, and criminal
erforcenert acions. Administrative actions include Ndices ¢ Violation
(NOVs). A fadlity with mutiple enforcement actions is only cournted once
in this column, e.g., afacilit y with 3 enforcement actions counts as 1 facilit y.
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Total Enforcement Actions -- descibes the total humber of erforcenen
actionsidenified or anindustial secor acioss al ervironmertal statutes. A
facility with multiple enforcement actionsis counted multiple times, eg., a
facilit y with 3 enforcement actions courts as 3.

State Lead Actions -- shows what percertage d the total erforcenert
actions are taken by state ard local ervironmental ageries. Varying levels
of use by gates of EPA dda systems may limit the volume of actions
recaded as stte eriorcenert acivity. Some states exensively report
erforcenert activitiesinto EPA datasystens, while other states nay usetheir
own daa systens.

Federal Lead Actions -- shows what percertage d the tota erforcenen
actions are taken by the Urited Sates Ehvironmertal Protecion Agercy.
Thisvalueincludegeferralsfrom state agenies. Mary of these agbnsresuk
from coordinated or joint state/federal efforts.

Enforcement to Inspecton Rate -- is a 1atio of erforcenernt acions to
inspectons, ard is preseted for comparative pupaoses oly. Thisratio isa
roughindicator of the relationship betweeninspecions ard erforcenert. It
relates the rumber of erforcenent acionsard the rumber of inspectonsthat
occurred within the ane-year or five-year petiod. This ratio includes the
inspectons ard erforcemnert acions reported under the CeanWater Act
(CWA), the CkanAir Act (CAA) ard the Resarce Conservation ard
Recorery Act (RCRA). Inspecions ard actons from the TSCA/FIFRA/
EPCRA datbase ae ot facboredinto this ratio because st of the actons
taken under these programs are not the result of facility inspections. Also,
this ratio does ot accaint for erforcenert acions ansing from non-
inspection compliance monitoring ectivities (e.g., seif-reported water
discharges)that canresuk in erforcernert acionwithinthe CAA, CWA, ard
RCRA

Facilities wih One or More Violations Identified -- indicats he
percentage of inspected facilit ies having aviolation identified in one of the
following dat caegaies: In Violaton or Significart Violaton Status
(CAA); Repatade Noncompliance, Current YearNoncompliance,Significart
Noncompliance (CWA); Noncompliance and Significant Noncompliance
(FIFRA, TSCA, and EP@RA); Unresolved Violation and Unresolved High
Priority Violation (RCRA). The values peserted for thiscolumn reflectthe
extent of noncompliance within the neasued ime frame, but do not
distinguishbetweenthe seerity of the roncompliance. Violation status nay
beaprecursor to anerforcenert acion, but does rot necessaly indicate that
an enforcement action will o ccur.

-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Secbr Notebook Project 102 November 1997




Shipbuilding and Repair Industry Compliance and Enforcement History

Media Breakdown of Enforcement Actions and Inspections -- four
columms idertify the pioportion of total inspectons ard erforcemnert acions
within EPA Air, Water, Waste, ard TSCA/FIFRA/EPCRA daabases. Each
colum is a pecentage d either the “Tota Inspectons,” or the “Total
Actions’ column.

VII.A. Shipbuilding and Repair Industry Compliance History

Table 11 povides aroverview of the reported compliance am erforcemnent
daita for the sipbuilding ard repar indudry over the pas five years (April
1992 b April 1997) Thes datarealso brokenout by EPA Region thereby
pemitting ge@raphicalcomparisons. A few pointsevidert fromthedatare
listed below.

. About half of shipbuilding and repair facility inspections and dmost
70 pecert of erforcenert acions occurred in Regons IV ard VI,
wheremogt facilit iesin the database search (60 pecent) were located.

. In Region Ill, a reatively large number of inspections (66) were
carried out in relation to the number of facilities (6) found in this
Regon. Thisisrefleced n the relatively low averagetime between
inspections (5 months). However, the Region had the lowest rate of
erforcemnert acions to inspectons (0.02).

. Region X showed three facilit ies in the database search and only eight
inspectons over the pastfive years, giving the Regon the highest
awerage tme between inspecions (23 nonths). Howewer,
enforcement actions were brought aganst dl three facilities in this
time peiiod, resuking in the highesterforcenert to ingpecion rate
(0.38).
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Table 11: Five-Year Enforcement and Compliance Summary for the Shipbuilding and Repair Industry

A B C D E F G H I J

Region Fadlities | Fadlities | Number of Average Fadilitie s Percent Percent Enforcemernt

in Inspecte | Inspections Months with 1 or Total State Federal to Inspection

Search d Between More Enforcemen Lead Lead Rate
Inspections | Enforcement t Actions Actions Actions
Actions

I 6 6 34 11 4 6 83% 17% 0.18
Il 0 0 0 -- 0 0 0% 0% --
11 6 5 66 5 1 1 100% 0% 0.02
v 13 9 49 16 5 8 100% 0% 0.16
\% 1 1 8 8 0 0 0% 0% --
VI 13 12 72 11 8 14 79% 21% 0.19
VI 0 0 0 -- 0 0 0% 0% --
VIII 0 0 0 -- 0 0 0% 0% --
IX 2 1 6 20 0 0 0% 0% --
X 3 3 8 23 2 3 67% 33% 0.38
IOTA 44 37 243 9 20 32| 84% 16% 013
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VI11.B. Comparison of Enforcement and Compliance Activity B etween Sdected Industries

Tables 12 and 13 dlow the compliance history of the shipbuilding and repar
secbr to be compared b the other industies covered by the industy secor
notebook project Compaiisons between Tables 12 am 13 pemit the
idertificaion of trerdsin compliance aml erforcenen recads d the industy
by compaiing dat covering the last five years (April 1992 b April 1997)to
that of the pag year (April 1996 b April 1997) Same points evdert from
the dat are listed below.

. Of the sectorsshown, the shipbuilding and repar indudry had, by far,
the smallest number of facilities (44) in the database search. (The
facilit ies presented only includethose facilit ies that report to TRI.)

. The iphbuilding and repar indudry had one d the Hghed
erforcenert to inspecion rates over the past five yeas (0.13).
Howewer, this rate deceased gnificartly over the pastyear(0.08).

. Comparedto the aher secbrs slown, the industy wasatlout average
in terms of the percent of facilit ies with violations (86 percent) and
erforcenent acions (14 pecert) in the pastyear, ard in the awerage
time betweeninspectons over the pasffive yeass (9 months).

Tables 14 ad 15 povide a nore in-deph compatison between the
shipbuilding ard repar indudry ard other seciors by breaking out the
compliance and eriorcenent dat by ervironmental statute. As in the
previous Tables Taldes 12 ad 13) the dat cover the last five yeass (Tale
14) and the last one year (Table 15) to facilit ate the identification of recen
trends. A few points evidert from the dat are listed below.

. Inspectons caried out under CAA ard RCRA accainted for 81
percert ard 89 pecert of inspectons over the pastive yeass ard one
year, respectively. RCRA inspections made up only 14 percent of
ingoections in the pastfive years, but accainted for 25 pecent of
erforcenert acions.

. Overthe pastyear, alargerpercertageof inspectonswetre caried aut
underCAA (54 pecert) compared b the pasfive years (39 pecert).

. Meanngful comparisons of erforcenert actons taken undereach
statute overthe pastyearare rot possble snce aly four erforcenent
acions (two under RCRA ard two under CWA) were taken in this
period.
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Shipbuilding and Repair Industry
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Table 13: OneYear Enforcement and Compliance Summary for Sdected Industries

A B C D E F G H
Facilitie swith 1 or More Facilitie swith 1 or more
Violations Enforcement Actions Total

Facilitiesin | Facilities Number of Enforcemert Enfor cement to
Industry Sector Search I nspected I nspections Number Percert* Number Percert* Actions Inspection Rate
Metal Mining 1232 142 211 102 72% 9 6% 10 0.05
Caal Mining 3,256 362 765 90 25% 20 6% 22 003
Oil ard Gas Extradion 4,676 874 1173 127 15% 26 3% 34 003
Non-Metallic Mineral Mining 5,256 1,481 2,451 384 26% 73 5% 91 0.04
Textiles 355 172 295 96 56% 10 6% 12 0.04
Lumber ard Wood 712 279 507 192 69% 44 16% 52 0.10
Furniture 499 254 459 136 54% 9 4% 11 0.02
Pulp ard Paper 484 317 788 248 78% 43 14% 74 0.09
Printing 5,862 892 1363 577 65% 28 3% 53 004
Inorganic Chemicals 441 200 548 155 78% 19 10% 31 0.06
Resins ard Manmack Fibers 329 173 419 152 88% 26 15% 36 0.09
Phamaceuticals 164 80 209 84 105% 8 10% 14 0.07
Organic Chemicals 425 259 837 243 94% 42 16% 56 007
Petroleum Refining 156 132 565 129 98% 58 44% 132 023
Rubber ard Ragic 1818 466 791 389 83% 33 7% 41 0.05
Stone, Clay, Glas ard Concrete 615 255 678 151 59% 19 7% 27 0.04
Iron ard Sed 349 197 866 174 88% 22 11% 34 0.04
Metal Castings 669 234 433 240 103% 24 10% 26 0.06
Nonferrous Metals 203 108 310 98 91% 17 16% 28 0.09
Fabricated Metal 2,906 849 1377 796 94% 63 7% 83 0.06
Electronics 1250 420 780 402 96% 27 6% 43 0.06
Automobile Assembly 1,260 507 1,058 431 85% 35 7% a7 0.04
Shipbuilding and Repair 44 22 51 19 86% 3 14% 4 0.08
Ground Trarsportation 7,786 1585 2,499 681 43% 85 5% 103 004
Water Trargportation 514 84 141 53 63% 10 12% 11 0.08
Air Transportation 444 96 151 69 72% 8 8% 12 0.08
Fossil Fuel Electric Power 3,270 1318 2430 804 61% 100 8% 135 0.06
Dry Cleaning 6,063] 1234 1436 314 25% 12 1% 16 001

*Percentages in Colurms E and Fare based on tienunbe of fadlities inspected (Colurm C)
occurwithouta fadlity inspection.

. Percentages can exceed 100%becaus violationsand actonscan
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Shipbuilding and Repair Industry Compliance and Enforcement History

VII1.C. Review ofMajor Legal Actions
Major Cases/Supplemental Environmental Projects

This section provides summay information about mgor cases that have
affeced his sector, ard a Ist of Suppenenta Environmertal Projects
(SEPS.

VII.C.1. Review ofMajor Cases

Asindicated n EPA’s Enforcement AcomplisimentsRkeport, FY1995 and
FY1996 pulicaions, two significart erforcenert acions were resdved
between1995 ad 1996 or the sipbuilding indudry.

U.S. v.First Marine Shipyard Inc., etal. (E.D.NY): OnSepenber 30,1996
the U.S. filed a complaint for CERCLA cost recovery and penalties related

to Region II's ckarup o the barge Nathan Brman. The canplaint seeks
recovery of gpproximately $1,8 million from First Marine Shipyard, Marine

Facilities Inc., Marine Movements, Inc., and Peter Frank and Jane Frank

Kreschindividualy. It alsoincludes a secw cause bacion aganst Frst

Marine Shipyard for failure to comply with anadmnistrative CERCLA 8106
orderissued D it in March of 1993.

CascadeGeneral: CascadeGeneral, aship repar facilit y in Portland, Oregon,
agreedto a perty of $78568 r aleged BPCRA violations. The canpary
agreed b pay $39284 n cah ard install air filtration dug cdlector ard
sdvert recovery systerns ard to switchto water-based pait to remediate the
balance of the penalty. The SEPswiill cost about $117000 © implement. The
dud collector willimprove air qudity in the facilit y by reduang dug in work
areas. The solvent recovery system will r educe by 90%the amourt of solvents
discharged to the air by recovering batch solventsfor reusein the facility. For
TRI reporting years 19881993, total releags were reported at 253000
pounds

VI11.C.2. Supplementary Environmental Projects (SEPS)

Suppenenal ervironmertal projects (SEPs) are erforcenert options that
require the non-compliant facilit y to complete specific projects. Information
on SEP casesanbe accessedia the internetat EPA’s Enviro$erse welsite:
http://es.inel.gov/sep.
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VIIl. COMPLIANCE AS SURANCE ACTIVITIES AND INITIATIVES

This section highlights the activities undertaken by this indugry sector and
pulic agermies b volurtarly improve the secbr's ervironmertal
performance. These agvities include tose indepemlertly initiated by
industia trade assoations In this secton, the rotebook also contains a
listing ard desciption of national ard regional trade asscations.

VIII. A. Sector-related Environmental Programs and Activities
National Shipbuilding Bsearch Frogram Ranel SP1

The National Shipbuilding Research Program (NSRP) is a joint
indugry/government program amed at improving the global competitiveness
of Americanshpyards. NSRP's missbn isto assst the shpbuilding and ship
repar indudry in achieving and mantaning global competitiveness with
respectto qualty, time, cost, and cusbmer saisfacton. The plogramisalkso
expeced D significartly reduce he casts arl delvery times of shps adered
by the US. Naw. NSRP saobjectives ae reacted troughindividualprojects
which form the content of the shipbuilding technology program. Joint
Government ard industry meeings ae held to idertify final project
degriptions. NSRP utilizesa pa®l gructure to dewelop project proposals
and implement projects. The Panel SP-1 focuses on shipbuilding and repair
facilit ies and environmental effects.

The mission of Panel SP-1, Facilit ies and Environmental Effects, isto suppat
the NSRP by providing leadership and expertise to the shipbuilding and repair
indudry, with respect to facilities and environmental issues. The following
goals have been established by SP-1:

. increase parcipaton of shipyards aml other Maritime Assaiations
by 100 pecen;

. improve communication and visibilit y between NSRP Panels, with the
Executive Control Board, within NSRP paticipating shipyards and
beyond NSRP;

. be proactve in repreerting indudry views regarding regulatory
matters;

. identify, develop and implement cost-effective technologies in

facilit ies and environmental aress;
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. educat aml asist the diphuilding ard repar indudry ard its
cusbmers inmeeing ervironmertal ard regulatory requirements;ard
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. mantain and continue to improve SP-1 expertise.

Panel SP-1 has a umber of aciive ard proposed pojects. The following is
a list of acive pojects:

. Environmertal Studies anl Testing
. Environmental Training Modules
. Feasibility and Economic Study of the Treatment, Recycling &

Disposl of Spent Abrasives
. Solid Waste Sgregaton & Recyling

. Title V Pemit for Shpyards Strategy Guide for Development of
Generated Pemit

. Wastewatker Treament Tecmology Survey

. Impacton Shipyards fom the Reathorizaton of the Federa Clean
Water Act
. Dewdlopmert of Guidarce r Selecing Legitimate Recycling

Products ard Pioceses
. Developing a Shipyard Program for NPDES Compliance

More information on Panel SP-1 ectivities can be obtained from the
Environmertal Resairces ad Information Certer (ERIC), a dvision of the
Gulf Coast Regon Matritime Techology Certer at the Unversity of New
Orlears at (504) 286-6053.

National Deénse Centerfor Environmental Ecellence

The Natonal Defense Center for Environmertal Excelence (NDCEE) was
established by the Department of Defense to provide the military and private
sector indudrial base clients with environmentally compliant technologies.
NDCEE conducts ervironmertal tecmology reseach and dissenmates
information on ervironmerta technologies anl regulations. At the Army’s
Armament Reseach, Dewelopmert ard Engineeing Certer at Picatinny
Arsenal, NJ, NDCEE has established an indudrial-scale facility for the
denonstration of nonpolluting suface catings. The NDCEE denonstration
facilit y is used to valid ate cost, schedules and performance paameters of new
coating techologies. NDCEE also provides assiance in the form of
equpmert, site ergineers, ecanomic aralyses, training, ard troublestooting
for those cients implementing denonstrated cating tecmologies attheir
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Shipbuilding and Repair Activitie s and Initiative s

MARITEH

indudrial facility. Inits powder coating demonstration line, indudrial parts
are ckared, pretreated, sprayed with nonpolluting orgaric powvders, then
cured in a process than nearly eliminates volatile organic compounds and
hazadous wasés.Contact Dr. Dake A. Demy, Execuive Director, NDCEE,
(814)2692432.

MARITECH is a five-year jointly funded ly the Federal Government ard
indudry ard is administered by the Depatment of Defense’s Advanced
Reseath Projects Agercy (ARPA), in cdlaboration with MARAD.
MARITECH provides natching Government funds © ercourage he
shiphuilding industy to directard lead n the dexlopment ard appicaion of
advanced tchnology to improve its campetitiveress ad to presewe its
indudrial base. In the near-term MARITECH ams to assist indudry in
peretrating the international marketplace wih compeitive ship desgns,
marketstrategies ard nodem shipbuilding proceses ard procedues Inthe
long-tem, theprogramismeart to ercourage adanced slp ard shiphuilding
technology projects for promoting cantinuous product ard proces
improvement in order to mantain and enlarge the U.S. share of the
commercial and international market. MARITECH funded $30 million in
FY 94, $40 million in FY 95,$50millio nin FY 96, and $50millionin FY 97 for
vessel desgn ard shipyard tecology projecs.
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VIII. B. EPA Voluntary Programs
33/50 Rogram

The "33/50 Program” is EPA's wluntary program to reduce txic crenical

releases and transfers of seventeen chemicals from manufacturing facilit ies.

Participating camparies pkdge b reduce heir toxic chenical releases and

trarsfers by 33% asof 1992 ad by 50%asof 1995 fom the 1988baseline

year. Cetificatesof Apprecation have beengiven out to paticipartsmeeing

their 1992 gals. The list of chemcak includesseventeenhigh-usechemicalk

reported n the Toxics Redase Inventory. Table 16 ists those canparies

patticipaing in the 33/50 pogram thatreported the four-digit SIC code 3731
to TRI. Some of the companies shown dso listed fecilities that are not

building or reparing ships. The number of facilit ies within eachcompary that
are paticipaing in the 33/50 pogram ard that report the sipbuilding ard

repar SIC code 5 shown. Where awailable ardl quanifiable against 1988
releagsard trarsfers, eachcompary’s 33/50 gals for 1995 ad the actal
total releagsand trarsfers ard pecert reducion between1988ard 1994 ae
presented. TRI 33/50 dah for 1995 wasnot awailable atthe tme of

pubication.

Twelve of the seenteen target chemicak wee reported © TRI by
shipbulding and repair facilities in 1994.0f al TRI chemicak releagd aml
trarsferred by the sipbuilding ard repar indugry, xylenes (a 33/50 erget
chemical), was released and transferred mast frequently (32 fecilit ies), and
was the top ctemical by volume released ashtrarsferred. Toluere, the rext
most frequently reported 3350 chemical, was reported by six facilities. The
remaining 3350 chenicak weke eachreported by four or fewer fadlit ies.

Table 16 shows that 7 companies comprised of 15 fecilit ies reporting SIC
3731 ae paticipating in the 33/50 pogram. For those canpanes shown
with more than one shipyard, all shipyards may not be paticipating in 33/50.
The 33/50 goals shown for companies with muitiple shipyards are company-
wide patentially aggregaing mae than one shipyard and fecilities not
carrying out shipbuilding and repar operations. Inaddition to company-wide
goals, individud facilit ies within a company may have their own 3350 goals
or may be specifically listed as not paticipating in the 3350 program. Since
the actal percert reductions stown in the last column appy to al of the
companies shipbuilding and repair facilit ies and only shipbuilding and repair
facilities, direct comparisons to those company goals incorporating non-
shipbuilding and repar facilities or excluding certain facilities may not be
possible. For information on specific facilit ies participating in 33/50, contact
Dawud Sapkin (202260-6907)at the 33/50 Pogram Office.
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Shipbuilding and Repair

Activitie s and Initiatives

Table 16: Shpbuilding and Repair Industry Participation in the 33/50 R ogram

Parent Company Company- Company- 1988 TRI 1994 TRI Actual %
(Headquarters Location) Owned Wide % Releases and Releases and Redudion
Shipyards Redudion Transfers d Transfers d for Shipyards
Reporting 3350 Goal* 3350 Chemicals | 3350 Clemicals | (1988-1994)
Chemicals (1988 b 1995) (pounds) (pounds)

Avondae Indugries Inc. 3 54 1558614 20,285 99

Avondde, LA

Bethlehem Sedl Carp. 2 50 92,000 129020 -40

Bethlehem, PA

Fulcrum Il Limited Partner. 4 24 116500 15331 87

(Bath Iron Works)

New York, NY

General Dynamics Cap. 2 84 316,777 8,182 97

Falls Church, VA

Tennecolnc. 1 8 896292 268950 70

(Newpart News)

Houdon, TX

U.S. Air Farce 1 ekk 0 108835 -

Washington, DC

Unimar International Inc. 1 * 0 0 -

Seattle WA

TOTAL 15 -- 2,980,183 550603 86

Source; U.S. EPA 3350 Rogram Office, 1996.

1 Company-Wide Redudion Goals aggregate al company-owned facilit ies which may include

facilit ies not building and reparing ships.

* = Reducton goal not quarnifiable aganst 1988 TRI dat.

** = Use reduction gaal only.

*** = No numeric reducton gaal.

Secbr Notebook Project 115 November 1997




-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Shipbuilding and Repair Activitie s and Initiative s

Environmental Leadeship Program

Project XL

The Environmental Leadership Program (ELP) is a national initiative
developed by EPA that focuses on improving environmental performance,
encouraging voluntary compliance, and building working relationships with
stakelolders. EPA initiated a ane yearpilot programin 1995by selecing 12
projects a indudrial facilities and fedea installations which would
demonstrate the piinciples d the B.P program. These pinciples nclude:
environmental management systems, mutimediacompliance assurance, third-
paty verificaion of compliance, puldic measuesof accaintability, pallution
prevertion, community involvemert, ard mentor programs. In return for
patticipating, pilot paticiparts receved pubic recagnition ard were given a
period of time to correctary violations discovered duing these egerimental
projects.

EPA is making plars to launch its full-scaé Environmertal Leadeshp
Programin 1997. The full-scale program will be facilit y-based with a 6-year
paticipation cycle. Facilities that meet certain requirements will be digible
to patticipate, suchas laving a canmunity outreactiemployee nvolvenment
programs ard anervironmerta managenent system (EMS) in placefor 2
years. (Contact: http://es.inel.gov/elp or Debby Thomas, ELP Deputy
Direcior, at 2025645041)

Project XL was initiated in March 1995 asa pat of Presdert Clinton's
Reinventing Environmental Regulation initiative. The piojects seek @
acheve cost effecive ervironmertal benefits by providing paticiparts
regulatory flexibilit y on the condition that they producegreater environmental
benefits. EPA and program participantswill negotiate and sgnaFinal Project
Agreement, ddailing specific environmental objectives that the regulated
entity shall satisfy. EPA will provide regulatory flexibilit y as an incentive for
the paticiparts superor ervironmertal performance. Participarts are
ercouraged b seek sakeloldersuppat from localgovernments, busnesses,
and environmental groups EPA hopes to implement fifty pilot projects in
four categories, including indudrial facilit ies, communities, and government
facilitiesregulated by EPA. Applications will be acceped on a mlling basis.
For addtional information regarding XL projects, including appicaton
procedures ard criteria, see he May 23, 1995 Federa Register Notice.
(Contact: Fax-on-Demand Hotline 202-260-8590, Web:
http://www.epagov/ProjectXL, or Christopher Knopesat EPA’s Office d
Pdicy, Plaming ard Evaluaion 2022609298)
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Climate Wse Program

Climate Wise is helping US indugries turn energy efficiency and padlution
prevertion into a caporate asset Supported by the techical assstarce,
financing information and public recognition that Climate Wise offers,
paticipating companies are developing and launching comprehensive
industial erergy efficiercy ard pdlution prevertion acion plars that sawe
money ard protectthe ervironmert. The reatty 300 Gimate Wise companies
expectto save more than$300millio n and reduce greenhouse gas emissions
by 18 million metric tons of carbon dioxide equivalent by the year 2000.
Some of the actons comparies are urdertaking to acheve these esuls
include process improvements, boiler and steam system optimization, ar
compressa systemimprovements, fuel switching, and wast reatrecovery
measures including cogeneration. Created as pat of the Presdent’ s Climate
Change Action Plan, Climate Wise is jointly operated by the Department of
Energy ard EPA. Underthe Hanmany other programs were also launched
or upgradedmcluding GreenLights, WasteWi$e ard DoE’ sMotor Challenge
Program. Climate Wise provides an unbrella for these programs which
ercourage conpary participation by providing information on the range d
partnership oppartunities available. (Contact Panela Hemrman EPA, 202-
2604407 o Jan Vemet, DoE, 202586-4755)

Energy StarBuildings Program

EPA sENERGY STAR BuildingsProgram isavoluntary, profit-based program
designed to improve the erergy-efficiercy in commercial ard industial
buildings Exparding the siccessful GreenLights Program, ENERGY STAR
Buildings was launched n 1995.This program relies on a 5stage $rategy
designed to maximize energy savingsthereby lowering energybills, improving
occupam comfort, ard preventing pdlution -- al at the sane time. If
implemented in every commercial and indudrial building inthe United States,
ENERGY STAR Buildingscould cut the nation’ senergy bill by upto $25 hillio n
ard prevert up to 35% of caibon dioxide enmssons. (This is equvalent to
taking 60 million cars of the road). ENERGY STAR Buildings paticipants
include coporations; small ard medium sized lusnessesjocal federa ard
state governments; non-profit groups schools; universities ard health cae
facilities. EPA provides technical and non-technical suppat including
sdfitware, workshops, manuals, communicaion tools, ard aninformation
hotline. EPA’s Ofice d Air ard Radation manages the qperation of the
ENERGY STAR BuildingsProgram. (Cortact: Green Light/Energy Star Hotline
at1-888-STAR-YES or Maria Tikoff Vargas EPA ProgramDirector at202-
233-9178 o vist the ENERGY STAR Buildings Program webste at
http://www.epagov/appdsar/buildings)
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Green LightsProgram

EPA’s Green Lights program was initiated in 1991 ad hes the gaal of
preverting pdlution by ercouragng U.S. institutionsto use eergy-efficiert
lighting techndogies. The program saves money for businesses and
organzaions and creaks a atarer ervironmert by reducng pdlutants
releagdinto the amosphere. The program hasover2,345patticipartswhich
includemgor corporations, small and mediumsized busnesses, federd, state
ard local governments, non-profit groups schools, unversities ard heath
care facilities. Each paticipant is required to survey their facilities and
upgrade ighting whereverit isprofitade. Asof March 1997 paticiparts had
lowered their dectric bills by $289millio n annudly. EPA provides technical
asistarce D the paticiparts througha decsion suppat software package,
workshops am manuals, ard aninformation hotline. EPA’s Officeof Air ard
Radation is respasible for operating the GreenLights Program. (Contact
Green Light/Energy Star Hotline at 1-888-STARYES a Maria Tikoff
Vargar, EPA Program Director, at 2022339178 he )

WageWs$e Program

NICE

TheWasteWi$eProgramwasgarted in 1994 ly EPA’s Office d Sdid Waste
and Emergency Response. The program isamed a reduang municipd solid
wases ly promoting wase prevertion, recycling cdlecion ard the
manufacturing ard purchase d recycled poducts. Asof 1997,the piogram
had about 500 companies asmembers, one third of whom are Fortune 1000
corporations. Members agree to identify and implement actions to reduce
their solid wades seiting waste reducton goals ard providing EPA with
yearly progress reports. To member companies, EPA, in turn, provides
techicalassstarce, pulicatons, networking opportunities,and national ard
regional recaynition. (Contact WasteWi$e Hdline at1-800-3729473 o
Joame Oxley, EPA Program Manager, 703-308-0199)

The U.S. Department of Energy is administering agrant program called The
National Industial Compeitiveress hrough Energy, Environmert, ard
Economics (NICE®). By providing grarts of up o 45 pecert of the total
project cost, the piogram ercourages mdusty to reduce ndustial wase at
its sarce aml becane more erergy-efficiert ard cost-compeitive through
wase nminimizaton efforts. Grarts are used ¥ industy to desgn, test, ard
demonstrate rew processes atior equpmert with the pdential to reduce
pollution ard increase erergy efficiercy. The program is open to al
indudries; however, priority is given to proposals from paticipants in the
forestproducts, chenicals, peroleumrefining, steel aluminum, metal castng
ard glas manufacturing ciors. (Contact http//www.oit.doe gov/acces/
nice3,Chris Sifri, DOE, 3032754723 o Eric Hass, DOE, 303275-4728)
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Desggn for the Environment DfE)

DfE is working with severa indudries to identify cost-effective palution
prevertion strategies hat reduce rsks b workersard the ervironmert. DfE
helps hushesses compare and ewaluate the peformance, cost, pdlution
prevertion benefits, ard human heath ard ervironmertal risks assoated wih
existing ard aternative tecmologies. The gaal of these pojects s to
ercourage lushesses ¢ consider ard use aarer products, processesand
technologies For more information alout the DfE Program, cal (202) 260-
1678. To obtain copiesof DfE materials or for general information atout
DfE, contactEPA’sPdlution Prevertion Information Cleainghouseat(202)
260-1023 o visit the DIE Website athttp://esinel.gov/dfe.
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VIIl. C. Trade Assaiations

American Shipbuilding Association Members: 6
600 Pensylvania Ave. Suie 305 Contact Frark Losey
Washington, DC 20003 (202)5449614

Phone: (202)544-8170
Fax: (202)5449618

The American Shiphuilding Assciation (ASA) is a pivate, non-profit trade
asseiation comprising America’s sk largestprivate secbr shipyards. The shpyards
are: Avondde Indudries, Bath Iron Works, Electric Boat, Ingdls Shipbuilding,
National Steel & Shipbuilding Company, and Newport News Shipbuilding. These six
shipyardsemploy the largemgority of shipbuilding employeesin the U.S. Morethan
98 pecert of the Naw's shiphbuilding budgetis spert on shipsconstructed in ASA
shipyards.The gals d ASA areto preseveard promotetheU.S. naval shphuilding
industial base as wélas v educa¢ the US. puldic ard government to the
importance of shipbuilding to the country. ASA pubishes American Shipbuder
Newsletter monthly.

National Shipyard Assciation Members: 44 canparnes
1600 Wison Blvd. Staff: 6

Arlington, VA 22209

Phone: (703) 3516734

Fax: (703) 3516736

TheNational Shipyard Assaciation (NSA) isa retional trade asstationrepresening

the canmercia shiphuilding, repar, ard cleaning indugry. NSA represeris 44
shpyard camparnies that own ard operate over 90 shipyards n 17 states abng the
Gulf, Pacffic, ard Atlantic coast of the U.S. NSA alsohas anong its membership 16
comparnies that supply servicesard products to the sipbuilding ard repar indudry.

NSA aimsto promote Hgh stardardsof heath, sakty, ard ervironmertal awaeress
throughout the indudry. NSA pullishes a monthly newdletter, NSA Nevdine

Shipyard Assaiation for Members: 67
Environmental Responsibilit y Staff: 5
Post Office Box 250 Contact Scott Theriot

Lockpart, LA 70374
Phone: (604)532-7272
Fax: (202)532-7295
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The Shipyard Association for Environmental Responsibilit y (SAFER) was formed by
67 shipbuilding and repair facilit ies in the states of Alabama, Louisiana, Mississippi,
ard Texas. The gaal of SAFER isto work cooperatively with the federal ard siate
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agerties b ersure that ervironmental stardards tuly reflect the ervironmental
concerns of the vastly different szes and capabilit ies of the Gulf Coast shipyards

Shipbuilders Council of America Members: 10
901 Na Washington St Sute 204 Staff: 10
Arlington, VA 22314 Contact: Penny Eastman

Phone: (703) 5487447

The Shphbuilders Council of America(SCA) wasfounded n 1921 ad ismade up @
comparies ergagedm the canstruction ard repar of vesses ard other marine cratft;
manufacturers of dl types of propdlin g machinery, boilers, marine auxiliaries, marine
equpmert ard supples; ard drydock operators. SCA promotesard meintains sound
private shipbuilding and ship reparing indudriesand adequéae mobiliz ation patential
of shipbuilding and repairing facilit ies, organizations, and skilled personnel in times
of national enrergercies. A newsletter, Shipyad Chronicle, is puldished weekly.
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Page 122ntentiondly left blark.
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Shipbuilding and Repair Industry Contacts and References

IX. CONTACTS/ACKNOWLEDGM ENTS/RESOURCE MATERIALS
For further information on selected topicswithin the shipbuilding and repar indudry alist of contacts
ard pubicaions are piovided lelow.

Contacts’
Name Organization Telephone Subject
Anthony Raia U.S. EPA - Office of Campliance | (202) 564-6045 | Multimedia Canpliance
Mohamel Seragddin U.S. EPA - Office of Air Quality | (919) 541-2379 | Regulatay Requirements
Planning ard Standards (Air)

Steve Guile U.S. EPA - Office of Wate (202) 260-9817 | MP&M wate regulatins

Bhaskar Kura University of New Orlears (504) 280-6572 | Multimedia pdlutant
outputs and pdlution
prevertion

Section |1: Introdudion to the Shipbuilding and Repair Industry

U.S. Depatment of Commerce, International Trade Administration, 1994U.S.Indudrial Outlook
1995.

U.S. Depatment of Commerce, Bureau d the Cersus, 1992 Gnaus of Manufacturers Indudry
Seies Ship and Bat Building, Railroad and Mscellaneouslrangortation Equipment 1996.

U.S. Depatment of Transportation, Maritime Administration, Outlook br the US.Shipbuilding and
Repair Indugry 1996 April 1996.

U.S. Depatment of Transportation, Maritime Administration, Report on Suvey ofU.S.Shipbuilding
and Repair Facilities 1995 Decenfer 1995.

ICAF Publications, Shipbuilding hdudry Study Rport, 1996, http://19880.36.91/rdul/icaf
fisshp.html, March 1997.

OECD, Oweniew d the Agreenen Respeahg Normal Compeitive Conditions in the Canmercial
Shiphuilding ard Repar Indudry, http://www.oecdorg/dgi/sid/wp7 html, March 1997.

National Shipbuilding Research Program, Panel SP-4), US Shipbuildingritemational MarketStudy
19962005 Jure 1995.SPFA:0001.

5 Many of the contacts listed abovehave provided vauable informatian and comments duing the development of
this document. EPA appeeciates this suppat and aknowledges that the individualslisted donot necesarily
endorse all gatements made within this notebook
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Shipbuilding and Repair Industry Contacts and References

Section lll: Industrial Process Description

Kura, Bhasku (University of New Ottears)ard Laccste, Steve (Avondale Industies, Avondake, LA),
Typical Wage Streamsin a Shipbuilding Rdlity, 1996.

Storch, RL., Hammon, C.P., Bunch, H.M., & Moore, R.C., Ship Poduction 2rnd ed, The Sciety
of Naval Architects and Marine Engineers, Jersey City, New Ersey, 1995.

Thornton, James R., Ship and Bat Building and Rpair, ILO Encyclopaedia ofOccupatioml
Health and Sadty 4th ed, International Labour Office, Gereva, Switzedand, 1996.

Development Documentrfthe Roposd Hfluert LimitationsGuidelinesand Standats for the
Metal Productsand Machinely Phas 1Point Source Category, 1995,U.S. EPA, Office of Water,
(EPA-821-R-95-021).

Water Environment Federation, Pretreatment ofindugrial Wagses Manual ofPractice No. FD-3,
Alexardria, Virginia, 1994.

National Shipbuilding Research Program, HazardousWase Minimization Guidefor Shipyads U.S.
Naw ard Naional Steelard Shphbuilding Compary (NASSQD), January 1994.

National Shipbuilding Research Program, Introductionto Production Pocesesand Facilitiesin the
Steel Shipbuilding andédgair Indugry, U.S. Naw ard Naional Steelard Shipbuilding Compary
(NASSQ), February 1993.

Levy, Doug, Boat Paint Tied to Dolphin Death2JSA Today, Decenter 31,1996.

Secton 1V: Chemical Releae and Trander Profile

1994 ToxicsReleas Inventol Public DataRelease, U.S. EPA Office d Pollution Prevertion ard
Toxics June 1996.(EPA 745R-96-002)

Section V: Pollution Prevention Opportunities

National Shipbuilding Research Program, HazardousWage Minimization Guide ér Shipyads U.S.
Naw ard Naional Steelard Shphbuilding Compary (NASSQD), January 1994.

Guidesto Pollution Prevention,The Marine Maintenance and &air Indugry, U.S. EPA, Office
of Research ard Dewelopmert, Cincinnati, OH, October 1991.(EPA/625/791/015)

Development Documentirfthe Roposd Efluent LimitationsGuidelinesand Standads for the
Metal Productsand Machiney Phas 1 Rint Souce Gategol, 1995,U.S. EPA, Office d Water,
(EPA-821-R-95-021).
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Shipbuilding and Repair Industry Contacts and References

Natan, Thomas E., J., Examples of Successifl Pollution Prevenion Rrograms from Indudrial
Pollution Prevention Handbook, ed. Freeman, Harry M., McGraw-Hill, Inc., New York, 1995.pp.
142144,

Identification of Pollution for Possible Incluson in EnforcementAgreementsJsing Supplemental
EnvironmentaProjects(SEPs) and hjunctive Rlief, Final Report, March 1997.U.S. EPA, Office
of Enforcement ard Compliance Assurance, (EPA-300-R-97-001).

Section VI: Summary of Applicable Federal Statutes and Regulations

Personal Gorrespondence ith Mohamed Segeldin U.S. EPA, Office d Air Qualty Plaming ard
Stardarnds, Research Triangle Pak, North Carolina, March 1997.

Personal Corespondence ith Steve Guilel.S. EPA, Office d Water, Engineeiing ard Analysis
Division, Washington, DC, April 1997.

Section VIII: Compliance Activities and Initiatives

National Shipbuilding Research Program, SNAME Panel SP1 Newsletter, Volume 1, Number 1,
Sunmmer 1996.
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